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1 Introduction 

1.1 The Proposed Development 

In February 2007, Ormonde Energy Limited (OEL), a wholly owned subsidiary of Vattenfall 

UK plc, was granted consent from the Secretary of State to develop the Ormonde offshore 

wind farm project (Ormonde OWF).  The Ormonde OWF is located approximately 10 

kilometres west of the nearest coastline at Walney Island, Barrow in Furness, Cumbria  in 

approximately 20 metres of water (Figure 1.1).  

The Ormonde OWF project has consent to construct up to 30 turbines, each of a max imum 

capacity of 5MW, thus yielding a total potential capacity of 150MW.  The project has 

achieved all the consents necessary for its construction and operation, including: 

 Electricity Act 1989 (Section 36) (includes Deemed Planning Permission under Section 

90 of the Town and Country Planning Act, 1990): Consent. Dated 4th September 2008; 

 Food and Environmental Protection Act 1985 (as Amended) (FEPA): Consent Number 

32987/07/0; Dated 8
th

 Feb, 2007; 

 Coast Protection Act 1949 (Section 34): Consent Number 32987/07/0 CON; Dated 8
th

 

Jan 2007. 

Figure 1.1.  The Ormonde OWF Project Area 
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The proposed offshore project elements comprise: 

 124 foundation piles for turbine and substation platform foundation jackets;  

 31 quadropod foundation jackets;  

 30 5MW turbines;  

 the offshore substation platform; 

 the inter array cables, and; 

 the export cable from the substation platform to the beach at Half Moon Bay at 

Heysham, Lancashire. 

1.2 Project Consent  

The Ormonde Project was awarded its original FEPA consent in February 2007.  Since that 

date there have been three main amendments to the FEPA Licence (Table 1.1). 

Table 1.1.  Ormonde FEPA Licence Amendment Dates 

Amendment  Date 

32987/07/0  (Original Licence) 8th February 2007 

32987/9/0 (Change of Company name) 28
th

 September 2009 

32987/10/0 (Change in Condition 9.12 - Timing of piling restriction) 10
th

 February 2010 

32987/050711/7 (Marine Licence Issued from Marine Management Organisation) 2
nd

 September 2011 

1.3 Environmental Monitoring Plan 

The consent issued for the Ormonde project includes conditions related to environmental 

monitoring.  The consent also includes a requirement for the Licence Holder to issue a 

proposal for the specification of the pre-construction (baseline) monitoring to the 

Licensing Authority, for agreement in consultation with CEFAS and Natural England, four 

months prior to the commencement of the monitoring works.  In order to collate all of the 

proposed environmental monitoring specifications (Pre, during and post construction) into 

a single document, it was decided to produce a Project Environmental Monitoring Plan .  

The process involved in the preparation of this plan is set out in Table 1.2 .   

Table 1.2.  Project Environmental Monitoring Plan – Key dates 

Action Date 

Draft plan submitted to CEFAS and Natural England (NE)  July 2009 

Comments received from CEFAS September 2009 

Comments received from NE  November 2009 

Issue of final plan to MFA (incorporating comments from statutory consultees) December 2009 

Approval of plan by MFA (including CEFAS and NE) April 2010 
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1.4 Objectives of this report 

The consent issued for the Ormonde project includes conditions related to reporting.  

Relevant reporting conditions are detailed in Table 1.3 below. 

Table 1.3.  Marine Licence Reporting Conditions 

Condition Description 

3.1.1 

The Licence Holder must ensure that pre-construction monitoring is carried out in the 

year prior to construction, to provide a baseline for subsequent monitoring of the effects 

of the wind farm, this survey should be cross-referenced to the Environmental Statement 

dated July 2005 and all subsequent correspondence with the Licensing Authority during 

the consenting process.  A post-construction monitoring programme must be carried out 

at the same time of year to follow the completion of the works.  Monitoring must be 

carried out at the same time each year for comparative purposes in the years following 

construction. Further monitoring requirements may be imposed by the Licensing Authority 

in the light of the results of each phase of the monitoring programme.   

3.1.2 

The Licence Holder must provide the Licensing Authority with a detailed schedule of 

planned construction works four months prior to their commencement so that the 

Licensing Authority can agree a definite timetable for the construction and monitoring of 

licence conditions.  This schedule should contain timings for mobilisation of plant, 

delivery of materials and all installation works and timings for preparing survey 

specifications, data collection, analysis, report writing and dates that  monitoring reports 

will be submitted to the Licensing Authority.  Subsequent to the agreement of this 

timetable, should unavoidable problems occur in meeting this schedule, the Licence 

Holder must notify the Licensing Authority and seek instruction on the monitoring 

schedule.   

3.1.3 

The Licence Holder must ensure monitoring reports must be forwarded to the Licensing 

Authority & Natural England on an annual basis, additional interim reports should be 

submitted if the results trigger further monitoring work.  Three copies of each report and 

an electronic copy of each report must be forwarded to the Licensing Authority by the 

date specified in the schedule required under condition 3.1.2 (expected to be within three 

to six months of the completion of the analyses).  The Licence Holder should advise the 

Licensing Authority if circumstances suggest that there will be a delay in the submission of 

reports. 

The reports should include assessment, conclusions and an executive summary and the 

data within all reports should consist of its processed and unprocessed forms. 

The various components of the monitoring programme and resultant reports, as described 

in conditions 3.1.4 to 3.1.8, 3.2.1 to 3.1.2 and 3.3.1 and Annexes 1 and 2 of this Licence, 

should be integrated so as to compare related environmental parameters e.g. the bird 

monitoring should address the conclusions of the benthic studies which should similarly 

draw on the sedimentary studies.   

3.1.4 

The Licence Holder must carry out a programme of sedimentary,  hydrological, benthic, 

ornithological and other monitoring, as outlined in Annex 1 and 2 attached to this 

Licence.  The full specification for the monitoring programme will be subject to separate 

written agreement with the Licensing Authority following consultation with CEFAS and 

Natural England at least four months prior to the proposed commencement of the 

monitoring work.   

This document represents the 2010 construction monitoring report for the Ormonde 

project (i.e. the first year of a 2 year construction programme).  The document contains 

summaries of the results and conclusions from the following construction surveys /  studies 

undertaken, namely:   

 Sediment monitoring survey during piling activities; 
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 Underwater noise monitoring survey during piling activities; 

 Marine mammal observation and passive acoustic monitoring during piling activities;  

 Boat based bird surveys (undertaken in co-operation with DONG Energy); 

 Aerial Bird Surveys (undertaken in co-operation with DONG Energy); 

 Autumnal Migrations Landing Survey (Weekly counts of whooper swan and pink 

footed geese at Martin Mere, Lancashire; 

 Archaeological Written Scheme of Investigation (WSI) requirements, including: 

o Archaeological Communication Plan; 

o Archaeological Inter-tidal Walkover Survey; 

o Archaeological Watching Brief along route of Onshore Cable Connection at 

Heysham. 

Full reports of the surveys / studies are provided at the end of this report in the relevant 

Appendices.   
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2 Construction Activities 

This section provides and overview of the construction activities that took place in 2010.  

2.1 Foundation Piling 

In total, 124 foundation piles were installed across the wind farm area by the jack up piling 

rig Buzzard (Figure 2.1).  These were associated with the 30 turbine foundations and the 

single sub-station platform (SSP), with 4 piles driven at each foundation location.  

Foundation piling commenced on 30.04.2010 and was completed on 21.07.2010.   

Given that the majority of disturbance associated with construction arose from piling 

activities, the bulk of the monitoring requirements for the construction period were 

attached to the foundation piling operations, which included: 

 Sediment monitoring survey; 

 Underwater noise monitoring survey; 

 Marine mammal observation and passive acoustic monitoring.   

Figure 2.1.  Jack up piling rig ‘Buzzard’ on location at Ormonde OWF, 22
nd

 June 2010 

 

2.2 Jacket Installation 

After the foundation piles were completed, installation of the SSP and turbine quadropod 

jackets took place.  This was undertaken between June and November 2010.  The SSP was 

the first jacket to be installed, to enable work on the topsides equipment installation to 

take place.   

There were no monitoring requirements associated directly with jacket installation.   
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2.3 Export Cable Lay 

Export cable lay operations commenced in December 2010 at Half Moon Bay in Heysham, 

Lancashire, where the export cable comes to shore.  Here, trenching of the cable took 

place in line with the requirements stipulated by Natural England.   

The installation vessel Stemat Spirit lay away towards the Ormonde OWF once cable 

installation activities at the beach were completed.  Installation of the export cable was 

completed in March 2011.  There was an archaeological watching brief associated with the 

cable installation activities on the beach at Heysham, attached to the archaeological 

significance of the remains of the wreck Vanadis exposed at low tide.  As the bulk of this 

work was done in 2011, this is reported in the 2011 monitoring report.   
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3 Construction Monitoring Survey Results 

3.1 Sediment Monitoring Survey 

3.1.1 Monitoring Requirement 

The exact wording within consent 32987/050711/7 that set out a requirement to 

undertake sediment monitoring is provided below.   

3.1.4 – The Licence Holder must carry out a programme of sedimentary, 

hydrological, benthic, ornithological and other monitoring, as outlined in Annex 1 

and 2 attached to this Licence.  The full specification for the monitoring programme 

will be subject to separate written agreement with the Licensing Authority following 

consultation with CEFAS and Natural England at least four months prior to the 

proposed commencement of the monitoring work.   

Reason: To minimise the environmental impacts of the works.  

Annex 1 - Suspended Sediment Concentrations:  The following monitoring must be 

undertaken to validate and confirm predictions.  Monitoring must be based on the 

deployment of three fixed suspended sediment meters over a period of at least 4 

weeks during the pre-construction, construction and post-construction periods.  

These would be deployed as follows:  

 Adjacent to the meteorological mast at the southern corner of the turbine 

array of the Ormonde licence area to measure near-field effects of sediment 

release; 

 To the north, and within the predicted sediment plume to determine far-field 

effects; 

 At a point outside the predicted area of the sediment plume to provide a 

‘control’ measure of natural suspended sediment levels over the respective 

monitoring periods.   

3.1.2 Survey Contractor 

Partrac Ltd. were contracted to carry out the sediment monitoring survey.  This occurred 

on two occasions during the piling of the foundations at the Ormonde OWF; during a 

neap tide (6th May 2010) and during a spring tide (1st June 2010).   

3.1.3 Overview of Methodology 

The consent required monitoring for suspended sediments at fixed locations; however, an 

alternative methodology which has been previously used successfully at other Round 1 

wind farm sites (including at adjacent Barrow OWF) was adopted, after consultation and 

agreement with CEFAS.   

The method to carry out the monitoring was as a series of transects over one tide to map 

any possible sediment plume arising during piling activities.  A YSI 6600 multi-parameter 

instrument comprising conductivity - temperature - depth (CTD) and optical backscatter 

(OBS) sensors was used in conjunction with an OSIL Minibat towed system to monitor the 

conditions at ¾ water depth (Figure 3.1.1) both upstream and downstream of the piling 

locations, with the aim of completing transects successively further downstream of the 

piling until two transects had occurred with no distinguishable difference between the 

background levels of turbidity.   
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The tow-fish survey was undertaken to map any plume feature arising from piling 

operations from the jack-up piling rig Buzzard on the Ormonde OWF site.  The survey 

vessel Seecat C was used to tow the MiniBAT/YSI 6600 sonde unit at ¾ of the water depth 

so that the measurements were taken from approximately 4 to 5 metres above the seabed 

(Figure 3.1.1).  In practice this was at a depth of approximately 16 -20 metres.  The aim 

was to survey in a number of parallel, linear transects perpendicular to the axis of the tidal 

flow run at increasing distances from the piling activity for a tidal cycle (ebb and flood 

tide) (Figure 3.1.2).  The transects were to be completed where sediment concentrations 

level out at the periphery of the plume (i.e. corresponding to the background loading for 

that particular state of the tide).  This approach would bisect any plume generated by the 

piling activities and advected up/downstream by the tide.   

During background surveys the vessel either completed circular transects, or repeated the 

same transects until the plume reached the edge of the exclusion zone with the intent to 

follow the plume once it passed this point.  The survey vessel moved at a speed of 4-6 

knots (appropriate for the MiniBAT system).  Data were recorded at a rate of 1 Hz 

throughout the survey to ensure appropriate spatial resolution.  Occasional water and 

sediment samples were collected throughout the survey programme to provide 

independent data and to provide samples for sensor calibration, with the aim of collecting 

a variety of turbidities.   

Figure 3.1.1.  Schematic diagram illustrating the towing arrangement of the MiniBAT 

system (PARTRAC, 2010) 

 



Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Doc. No. ORM/HSE 015   Rev: 00 

  9 

Figure 3.1.2.  Schematic representation showing proposed vessel transects to map 

sediment plumes (PARTRAC, 2010)   

 

3.1.4 Summary of Results  

Survey 1 (06.05.2010) 

The first survey was conducted on a neap tide with an exclusion zone around the Buzzard 

of 500 metres.  Furthermore the piling was commenced near the end of the 12 hour 

window in which the vessel was able to survey, and so only one piling event was recorded.   

The survey did not detect any elevation in the turbidity of the water column, and water 

samples taken had total suspended solids (TSS) readings close to the limit of detection 

(~3 mg l
-1

).  It was theorized that the weak neap currents and distance of the exclusion 

zone from the piling produced a situation where any plume generated dispersed before 

reaching the sensor unit.  As such, a following survey was arranged for spring tide 

conditions and with an exclusion zone of 300 metres, which was as c lose to the piling rig 

as was safely possible.   

Figure 3.1.3 depicts the route taken during one of the background surveys around the 

piling rig undertaken as piling works were being prepared.  There was no variation in the 

concentration of Total Suspended Solids (TSS), although a slight difference was noted with 

change in depth (Figure 3.1.4).   
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Figure 3.1.3.  Total suspended solids map from the background survey on 06.05.10. 

(PARTRAC, 2010) 

 

Figure 3.1.4.  Total suspended solids time series plot from the background survey on 

06.05.10. (PARTRAC, 2010) 

 

It can be seen that the background total suspended solids (TSS) are approximately 3.5 

milligrams per litre (mgl
-1

), with very slight variations according to depth. 

Figure 3.1.5 depicts the transect undertaken during the piling works (covering from 13:28 

to 15:16).  The TSS concentration remained the same as that detected during the 

background survey, with any minute changes attributable to changes in depth (Figure 

3.1.6).   
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Figure 3.1.5.  Total suspended solids map from the survey during piling activities on 

06.05.10. (PARTRAC, 2010) 

 

Figure 3.1.6.  Total suspended solids time series plot from the survey during piling 

activities on 06.05.10. (PARTRAC, 2010) 

 

Survey 2 (01.06.2010) 

A background survey was commenced at 14:15 upon arrival at site.  No piling was 

underway so the first transect was undertaken as a background investigation.  Figure 3. 1.7 

shows that background levels were very low overall in the waters surrounding the Buzzard.  

However, a difference was observed between the surface water and deeper waters which is 

illustrated in Figure 3.1.8.  The background readings were very similar to those obtained 

during the first survey.   
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Figure 3.1.7.  Total suspended solids map from the background survey on 01.06.10. 

(PARTRAC, 2010) 

 

Figure 3.1.8.  3D Total suspended solids time series plot from the background survey on 

01.06.10. (PARTRAC, 2010) 

 

Background levels of turbidity were therefore slightly elevated from the previous survey 

(0.5-1.0 Nephelometric Turbidity Units (NTU) in comparison to 0.3-0.5 NTU), which could 

be a condition of either increased biotic particulates (e.g. phytoplankton) or increased 

concentrations of sediment due to the spring tidal conditions.   

As for the previous survey, no significant changes in the turbidity occurred during or after 

piling despite the faster currents and reduced survey distance (300 metres) from the piling 

rig.  To ensure that the Minibat was not being towed too high or too low, and missing the 

plume body, the unit was flown in an undulating pattern (Figure 3.1.9) until a significant 

change in turbidity was detected.  Despite this, no change in turbidity was detected.   
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Figure 3.1.9.  Profile of TSS over depth from the survey on 01.06.10 at 16:31 hours 

(PARTRAC, 2010) 

 

Although the sonde was tested prior to the survey using samples of known concentration 

and within Fleetwood harbour, the lack of detection of a sediment plume required that a 

further test whilst the Minibat was deployed was conducted to rule out any hardware 

issues with the instrument.  The echosounder showed that the seabed was relatively level 

with no indication of obstacles that would be an issue if the instrument was towed 

adjacent to the seabed.  Therefore, the flightpath was kept close to the seabed until the 

bottom rails of the tow disturbed the seabed to produce a localised plume.  This test was 

successful (Figure 3.1.10 at 19:14), and the resulting plume was detected by the sonde and 

confirmed that the unit was functioning as intended and that there were no hardware 

operational issues with the sensors.   

Figure 3.1.10.  TSS time series from the survey on 01.06.10 from 18:12 hours 

 

Whilst nothing was detected during or after any of the subsequent piling events, a slight 

plume was noted after one of the piles was cleaned.  At 20:10, the Buzzard began to clean 

the inside of the installed piles and a fountain of turbid water was visible on the surface.  It 

was estimated that the plume would reach the vessel at approximately 20:30, and indeed 

evidence was seen in the form of bubbles on the surface.  A slight peak was also detected 

at 20:35, corresponding to a TSS of 8 mg l
-1

; twice the background level (Figure 3.1.11).  

However, although this peak was detected on subsequent transects, the concentration 

quickly reduced back to background levels.  As bubbles from the cleaning were still visible 

on the sea surface it was relatively easy to establish the approximate position of the 
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plume; therefore the survey team could conclude with confidence that any plumes created 

from the piling activities settled rapidly.   

 

Figure 3.1.11.  TSS time series from the survey on 01.06.10 from 19:52 hours (peaks at 

20:35, 20:43 and 20:48 represent observed peaks in TSS from the plume emanating from 

the piling rig after pile cleaning)   

 

The grab sample taken during this survey did not undergo particle size analysis; however, 

by observation it was a muddy sand.  The proportion of mud present would suggest that a 

plume should be generated if the seabed is disturbed.   

Water Samples 

The water samples collected offshore were all of lower concentration than the samples 

taken within the harbour, showing the comparative clarity of the water even during piling 

operations.  Six water samples from the second survey were produced for the calibration 

of the sonde, with the aim to collect further samples within a plume if detected during 

piling.  Unfortunately, no plume was detected, although a water sample was taken within  

the area affected by the pile cleaning fountain, which was observed on the transect data.   

3.1.5 Discussion of results 

The question as to why no sediment plumes were detected as a result of piling despite the 

mud content of the sediment sampled must be asked.  It is likely that a plume is 

generated during piling but the size or concentration of this plume at source is unknown.  

Therefore, if a plume is generated, why was one not detected by the deployed 

instruments?  Four potential reasons are suggested as follows: 

1. The plume was not of sufficient volume or concentration to be detected beyond the 

exclusion zone around the piling rig; 

2. The current speeds were too low and sediment settling occurred before the exclusion 

zone was reached by the plume; 

3. The instrumentation was not functioning properly; 

4. The methodology employed was insufficient to detect and track a turbid plume.   

Discussion of Point 2 

Point 2 may be of some consequence during the first survey, which was undertaken during 

a neap tide.  However, during the second survey, bubbles resulting from the pile cleaning 
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were noted outside of the exclusion zone, suggesting that current speeds were sufficient 

to transport a plume into the observation area.  Therefore, point 2 can be discounted with 

relative confidence.   

Discussion of Point 3 

Point 3 was a consideration throughout the survey; however, the reliability and correct 

functioning of the sonde was proven through periodic quality assurance testing bo th prior 

to and during deployment.  

 

 These tests included: 

 Testing with turbidity reference standards (NTU standards);  

 Testing with samples of known and verified TSS concentration (UKAS-accredited 

laboratory); 

 Testing with comparatively clear water (offshore surface water) and comparatively 

turbid water (from within the harbour) at intervals throughout the survey; 

 Flying of the Minibat at a variety of depths to detect small changes in background 

turbidity levels due to bottom re-suspension; 

 Deliberate flying of the Minibat to graze the surface of the seabed to create a 

sediment plume, which it duly detected.   

Therefore, it can be considered that the equipment was functioning correctly throughout 

the survey.   

Discussion of Point 4 

Whilst the methodology has limitations, it is still sufficient to be able to detect a plume if 

it were present, as was the case of detection of the plume generated from the pile 

cleaning.  Furthermore, water samples taken down stream of the rig post-piling would 

have also captured evidence of increased sediment suspension.  The limitations of the 

methodology could be overcome in future sediment monitoring surveys with the use of 

other broad-scale methods such as Sediview.  Developed with the dredging industry in 

mind, this method is able to view 90% of the water column profile at once (using ADCP 

technology), with on site water samples used to provide calibration from acoustic 

backscatter to total suspended solids (TSS).  This method is able to profile a larger area 

and as such, the likelihood of not detecting a plume due to the sensor not being at the 

right depth is nullified.  Furthermore, the manoeuvrability of the survey vessel is vastly 

improved and risks associated with towing removed.  The disadvantage that the sensor is 

not in situ is remediated by the ease of taking increased numbers of water samples 

(without towing), which are actual measurements of the TSS.   

Discussion of Point 1 

In light of the above points, it can only be concluded that Point 1 is most likely and that 

the plume generated by piling was not of sufficient volume or concentration to extend 

beyond the 300 metres (minimum) safety exclusion zone of the jack-up piling rig Buzzard.   

3.1.6 Conclusions 

Due to the nature of the seabed, it is highly likely that a plume is generated during piling 

operations.  However, evidence of a turbid plume was not detected in the first survey, 

although neap tidal conditions and distance away from the source were likely to have 
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contributed to this finding.  Furthermore, only one pile was installed during this survey, 

limiting the volume of data that could be collected.   

The second survey encompassed the installation of three piles, with the final fourth pile 

not monitored due to the encroaching foggy conditions.  This survey took place during 

spring tidal conditions, and the exclusion zone was reduced from 500 metres to 300 

metres in liaison with the Buzzard to increase the chance of detecting any potential 

plumes generated as a result of pile driving activities.  However, all the piles were installed 

and no plumes were detected either by the sensor or associated water samples.   

The seabed sediment is composed of muddy sand; the sand component of any plume is 

likely to settle out in the near vicinity of the piling due to the relatively low current speeds 

experienced during the survey (even during spring tides, there was little evidence of flow 

around the anchor buoys).  The mud component in theory should be carried further, 

although the results of the survey suggest that it is not carried further than a couple of 

hundred metres from the source.  Because it was not detected, the size of the plume at 

source is not expected to be very large, or of a high concentration.    

In light of these observations, it is concluded that sediment disturbance as a result of 

piling activities was highly localised and temporary in nature, affecting an area less than 

300 metres from the piling activity, and with minimal disturbance to other sea users.   

The complete PARTRAC sediment monitoring report is attached at the end of this report in 

Appendix A.   
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3.2 Underwater Noise Monitoring Survey 

3.2.1 Monitoring Requirement 

The exact wording within consent 32987/050711/7 that sets out a requirement to 

undertake sediment monitoring is provided below.   

3.2.1 - The Licence Holder must undertake measurements of the noise generated by 

the installation of the foundation pieces (Annex 1.7).  Measurements will need to be 

taken at various distances for the first few foundation pieces (minimum of four) 

including during the 'soft start' procedure.  The specification for these 

measurements should be agreed with the Licensing Authority at least four months 

before the construction work commences.  The results of these initial measurements 

should be processed and the report submitted to the Licensing Authority within six 

weeks of the installation of the first foundation piece.  Assessment of this report by 

the Licensing Authority will determine whether or not any further noise monitoring 

is required.   

Reason: To minimise the environmental impacts of the works 

Annex 1.7 - Detailed post construction data must be collected on the frequencies 

and magnitudes of underwater noise produced by the Ormonde offshore wind farm. 

This is required for a variety of purposes, including: 

 In combination with the biological aspects of the monitoring programme 

proposed in Annexes 1 and 2, the data would help to elucidate any 

interactions between noise generation and the provision of new habitat and 

fish aggregation effects of the turbine support structures; 

 Determining the effects of distance depth and background sources on noise 

propagation; 

 Any potential marine mammal disturbance. 

3.2.2 Survey Contractor 

SubAcoustec Environmental Ltd. were contracted to carry out the noise monitoring work.  

Measurements were undertaken along four transects, carried out between the 9th May 

and the 26th June 2010.    

3.2.3 Overview of Methodology 

Measurements were taken along four representative transects extending from the piling 

locations to ranges out as far as possible during the piling operations  (Figure 3.2.1).   

The north-east transect extended through shallower water and towards land measured 

from turbine position B1, while the other three transects extended into deeper water or 

water of relatively constant depth.  Piling at position B4 was measured along the north-

west transect, B5, the south-west transect and D3 measured along the south-east transect.  

For reference, a site layout of the Ormonde OWF is shown in Figure 3.2.2.   
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Figure 3.2.1.  Map of the Ormonde OWF site and approximate transect paths used for the 

underwater noise measurements (Subacoustech, 2010) 
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Figure 3.2.2.  Site layout of the Ormonde OWF 
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In order to assess potential impact of noise generating activities on underwater species, it 

was necessary to select the study species on which to conduct the dBht analyses.   

The dBht metric is a measure of the loudness of a sound to a given species.  This is 

assessed by passing the sound through a filter that mimics the hearing ability of that 

species.  The species upon which the dBht analyses were conducted in the study were 

selected based upon regional significance, and also crucially, upon the availability of a 

good quality peer reviewed audiogram (hearing thresholds for the species).   

The fish species considered in the study were: 

 Dab (Limanda limanda), a flatfish species with generalist hearing capability, but 

that based on current peer reviewed audiogram data (Chapman and Sand, 1974) is 

the most sensitive flatfish to underwater sound;   

 Cod (Gadus morhua), (Chapman and Hawkins, 1973) a fish species with generalist 

hearing ability that is sensitive to underwater sound.   

The marine mammal species considered in the study were: 

 Bottlenose Dolphin (Tursiops truncatus) (Johnson, 1967), a marine mammal 

(toothed whale) with good high frequency hearing sensitivity; 

 Harbour Porpoise (Phocoena phocoena), a marine mammal (toothed whale) that 

based on current peer reviewed audiogram data (Kastelein et al., 2002) is the most 

sensitive marine mammal to high frequency underwater sound; and 

 Common (Harbour) Seal (Phoca vitulina), a pinniped that based on current peer 

reviewed audiogram data (Mohl, 1968, Kastak and Shusterman, 1998) is the most 

sensitive of the seal species, or other marine mammals, to mid-frequency 

underwater sound.   

Underwater noise measurements were undertaken during the installation of jacket piles 

installed for the Ormonde OWF using a 12 metre long GRP catamaran.  The piles were 

driven using a Type S-500 hammer from the jack-up piling rig Buzzard.  It was observed 

throughout the operations that a large variation of blow forces were used during 

installation of the piles, ranging from approximately 90 kJ at the soft start up to a 

maximum, for that pile, of 380 kJ at full blow force.  However, some piles were installed 

with a lower maximum blow force of approximately 250 kJ; this is thought to be largely 

due to the localised substrate conditions experienced where each pile was installed.   

Measurements were taken along each of the four transects shown above in Figure 3.2.1 

during impact piling of the jacket piles.  In addition to these transect measurements, fixed 

point (static) measurements were taken.  These involved measuring the underwater noise 

generated during impact piling throughout the entire piling operation for the i nstallation 

of a jacket pile.   

Background underwater sound measurements conducted using the transect method were 

undertaken using Brüel and Kjær Type 8106 and RESON TC 4014 low noise hydrophones.  

Type 8106 hydrophones are able to measure underwater sound to levels well below sea 

state zero noise.  This is important if the recordings are to be compared with the hearing 

response of species of marine mammal, many of which have evolved to exploit the 

efficient propagation of underwater sound for communication, echolocation and detecting 

prey, and are therefore able to perceive sound to very low sea state noise levels.  However, 

this high level of sensitivity causes Type 8106 hydrophones to overload at very high 

acoustic pressure levels and hence was only used for background (baseline) 
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measurements.  For measurements of the piling operations the RESON type TC 4014 

hydrophone was used which has a much better capacity for recording high acoustic 

pressure levels.    

The fixed point (static) measurements were undertaken using a water tight box containing 

a Brüel and Kjær Type 8103 hydrophone, amplifier and a digital audio recorder , positioned 

next to the piling barge.  The box was held in place using a rope tied to a large weight 

lowered onto the sea bed; a highly visible buoy was connected via a second rope to both 

minimise movement in the water and to make it visible to vessels working in the area.  The 

box was deployed before the impact piling started and was recovered once the pile was 

fully installed.   

Table 3.2.1 displays a summary of the underwater noise surveys along the four transects 

illustrated in Figure 3.2.1 

Table 3.2.1.  Summary of the surveys undertaken along the four transects (Subacoustech, 

2010) 

Date Period of 

measurement 

WTG 

Foundation 

piling 

Wind 

Speed  

(ms
-1

) 

Sea State Tidal 

Variation 

(from Duddon 

Bar) 

Hydrophone 

depth 

(metres) 

Water 

Depth 

(metres) 

09
th

 

May 

2010 

13:00 to 16:30 D3 0-4.7 2 (Smooth) 

to 1 (Flat 

calm)  

From 2.5 m 

down to a low 

tide of 2.1 m 

(at 14:26) then 

up to 3.6 m 

above L.A.T.  

7–10  15–24  

22
nd

 

June 

2010 

04:30 to 08:00 B1 0-6.2 1 (Flat 

calm) 

raising to 4 

(Moderate)  

From 4.7 m up 

to a high tide 

of  7.2 m (at 

07:23) then 

down to 7.1 m 

above L.A.T.  

7–10   13-24 

24
th

 

June 

2010 

13:45 to 20:00 B4 1.1-

5.8 

2 (Smooth) 

to 3 

(Slight)  

From 3.3 m 

down to a low 

tide of 1.7 m 

(at 16:08) then 

up to 6.3 m 

above L.A.T.  

10–15   23-31 

25-26
th

 

June 

2010 

20:45 to 03:00 B5 0-2.7 1 (Flat 

calm) to 2 

(Smooth)  

From 6.6 m up 

to a high tide 

of  7.9 m (at 

22:36) then 

down to 3.0 m 

above L.A.T  

10–20   19-40 

3.2.4 Summary of Results  

Background Noise 

Background underwater noise data was collected during breaks in piling activity on each 

of the days on site.  Several 30 second recordings were taken at different locations 

throughout each day, exhibiting different water depths and various tidal states.  It should 

be noted that the data for background underwater noise measurements were taken while 
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drifting, with all engines and electrical equipment turned off and that conditions were 

generally calm during all measurements. 

The background measurements were analysed in terms of linear un-weighted RMS levels 

and in terms of the dBht metric for the selected key marine species.  The results of the 

background noise surveys are summarised in Table 3.2.2.   
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Table 3.2.2.  Summary of background underwater noise levels measured along all 

transects (Subacoustech, 2010) 

Transect 1 (SE) Maximum Minimum Mean 

Un-weighted 

SPL (dB re 1 ɥPa) 121 113 116 

SPL (dB re 1 ɥPa
2
 -s) 121 113 116 

Species weighted 

Cod dBht  38 31 34 

Dab dBht 25 17 20 

Bottlenose Dolphin dBht 49 36 42 

Harbour Porpoise dBht 57 46 51 

Harbour Seal dBht 40 30 35 

Transect 2 (NE) Maximum Minimum Mean 

Un-weighted 

SPL (dB re 1 ɥPa) 123 108 115 

SPL (dB re 1 ɥPa
2
 -s) 123 108 115 

Species weighted 

Cod dBht  35 25 29 

Dab dBht 21 11 16 

Bottlenose Dolphin dBht 49 39 44 

Harbour Porpoise dBht 60 47 53 

Harbour Seal dBht 36 31 33 

Transect 3 (NW) Maximum Minimum Mean 

Un-weighted 

SPL (dB re 1 ɥPa) 123 116 119 

SPL (dB re 1 ɥPa
2
 -s) 123 116 119 

Species weighted 

Cod dBht  41 36 37 

Dab dBht 28 21 24 

Bottlenose Dolphin dBht 53 35 43 

Harbour Porpoise dBht 62 45 52 

Harbour Seal dBht 45 28 34 

Transect 4 (SW) Maximum Minimum Mean 

Un-weighted 

SPL (dB re 1 ɥPa) 127 114 120 

SPL (dB re 1 ɥPa
2
 -s) 127 114 120 

Species weighted 

Cod dBht  43 34 38 

Dab dBht 31 21 27 

Bottlenose Dolphin dBht 43 31 34 

Harbour Porpoise dBht 51 43 45 

Harbour Seal dBht 32 27 28 
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Un-weighted Data 

Figures 3.2.3, 3.2.4 and 3.2.5 show typical underwater noise time history files recorded at 

ranges of 127 metres, 1 kilometre and 30 kilometres, respectively, from the piling 

activities.  The figures indicate that the noise from the piling activity is characterised by 

high level transient peaks in pressure levels corresponding to each hammer blow.    

The figures demonstrate how the un-weighted noise levels gradually attenuate along the 

length of the transects.  The results indicate that underwater noise from the impact piling 

activity varies from peak to peak pressure levels of between 14 and 15 kPa at a range of 

127 metres, corresponding to peak to peak levels of between 203 dB re 1 μPa and 204 dB 

re 1 μPa.  The data presented in Figure 3.2.5 indicate that the underwater pressure levels 

of noise from the impact piling strikes measured at a range of 30 kilometres are much 

lower, and vary from approximately 95 Pa up to 105 Pa corresponding to peak to peak 

levels of between 159 and 160 dB re 1 μPa.   

Figure 3.2.3.  Time history plot showing impact piling at a range of 127 metres from pile 

B5 along the south east transect (Subacoustech, 2010) 

 

Figure 3.2.4.  Time history plot showing impact piling at a range of 1 kilometre from pile 

B5 along the south east transect (Subacoustech, 2010) 
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Figure 3.2.5.  Time history plot showing impact piling at a range of 30 kilometres from 

pile B5 along the south east transect (Subacoustech, 2010) 

 

Figure 3.2.6 shows a time history plot for an entire piling event at position OR-D3 at a 

range of 250 metres.  It clearly shows the difference in the levels of underwater noise over 

the duration of the piling operation, ranging from a peak to peak pressure level of 6.5 kPa 

(corresponding to an un-weighted peak to peak level of 196 dB re 1 μPa) at the start of 

piling, gradually building up to a maximum peak to peak pressure level of 20 kPa (un-

weighted peak to peak level of 206 dB re 1 μPa), before reducing to a steady peak to peak 

pressure level of 11 kPa, which corresponds to an un-weighted peak to peak level of 201 

dB re 1 μPa towards the end of the operation.  This variation is most likely related to the 

impact blow force applied by the hammer to the pile.   The gradual ramping up of impact 

force at the start of the operation, representing the soft start procedure, can also clearly 

be seen in Figure 3.2.6.   

Figure 3.2.6.  Time history plot of an entire piling operation at turbine position OR-D3 at 

a range of approximately 250 metres (Subacoustech, 2010) 

 



 Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Rev: 00  Doc. No. ORM/HSE 015 

26   

Figure 3.2.7 shows the data presented in Figure 3.2.6, analysed to obtain peak to peak 

sound pressure levels.  It can be seen that as the piling commences with a few short 

periods of “taps” as the pile is settled into place, the maximum peak to peak noise level in 

this period is about 202 dB re 1 μPa.  Following this, there is a period of “soft start” for 

several minutes, during which time the level rises to a maximum of 206 dB re 1 μPa.  

Thereafter, the normal piling commences and the level reduces slightly as the pi le is driven 

into the ground.  It can be seen that near the end of the operations, there is a short break, 

possibly as the penetration of the pile is checked.  Thereafter, the pile is driven 

continuously for a period of about a minute and a half.    

Figure 3.2.7 also indicates the same data processed to yield its dBht values for cod and 

harbour seal.  In respect of the results for cod, it may be seen that they are very similar to 

the un-weighted results.  It may be noted that the maximum perceived levels, which 

commence at a level of about 112 dBht, and rise to a level of about 120 dBht later in the 

recording, show that for this particular piling operation, noise levels at 250 metres range 

were unlikely to be sufficient to cause traumatic hearing loss in any animals exposed at 

this range.   

Figure 3.2.7.  Peak to peak dBht sound levels at a range of approximately 250 metres, 

during installation of a jacket pile at position OR-D3 (Subacoustech, 2010) 
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It should be noted that the equivalent result for seals has a slightly different appearance 

than the other two plots in Figure 3.2.7 , with the time history looking more “ragged”.  This 

is probably because the radiation of sound tends to be less uniform as the frequency 

increases, with the tendency for the sound to “beam” in different directions, or to be 

scattered by small patches of inhomogeneous sea.   

It may be seen that the level rises from about 120 dBht to just below 130 dBht.  While the 

latter level may be sufficient to cause traumatic hearing loss, the lower initial noise level 

associated with the soft start procedure is probably sufficient to mitigate auditory risk for 

the seal.  It is also likely that the presence of the piling barge, support vessels and ancillary 

operations would ensure marine species avoid the immediate region around the piling 

operations.   

Figure 3.2.8 presents the typical spectral levels of the piling noise at various ranges along 

the North West transect from the piling location, compared with typical spectral levels of 

background noise; which in this case was measured at a distance of approximately 10 

kilometres from the piling operation to eliminate any noise from the vessels involved in 

the piling operation.   

The data indicates a gradual decrease in underwater noise levels as distance from the pile 

is increased.  The increases in a broad range of frequencies as a result of the piling 

indicate that a large number of marine species with varying hearing abilities are likely to 

be able to hear underwater noise from the piling operation.  The data do indicate, 

however, that the highest levels of noise are at or around 100Hz, indicating that most of 

the acoustic energy is contained in the lower frequencies.    

Figure 3.2.8.  Comparison of the spectral levels of underwater noise at increasing range 

from impact piling operations along the north-west transect (Subacoustech, 2010) 
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In summary, the data indicate that the measured levels of underwater noise at ranges of 

between about 100 metres and 30 kilometres varied from a maximum of 203 dB re 1 μPa 

to a minimum of approximately 153 dB re 1 μPa.   

Sound Source  

The piles were driven using a Type S-500 hammer from the jack-up piling rig Buzzard.  

Table 3.2.3 presents the estimated Source Level based on measurements of the four 

representative transects.  Also shown are the estimated ranges at which lethal and physical 

effects are likely to occur to the selected marine species.    

Table 3.2.3.  Summary of Source Levels for each of the piling operations and estimated 

ranges at which lethal and physical injury effect and traumatic hearing damage effect 

are likely to occur in each marine species along each measured transect (Subacoustech, 

2010) 

 South-East North-East North-West South-West 

Source Level  

(dB re 1 ɥPa @ 

1metre) 

234 238 236 235 

Ranges for lethal effect and physical injury (metres) 

Lethal Effect 

Range  

(240 dB re 1 ɥPa)  

<1 <1 <1 <1 

Physical Injury 

Range  

(220 dB re 1 ɥPa)  

9 13 12 10 

Ranges for traumatic hearing damage effect (metres) 

Dab (130 dBht)  3 8 2 <1 

Cod (130 dBht) 35 80 45 35 

Bottlenose 

Dolphin (130 

dBht) 

210 290 200 180 

Harbour Porpoise 

(130 dBht)  

460 570 540 560 

Harbour Seal (130 

dBht) 

70 100 100 65 

There have been a number of reviews of the impact of high level underwater sound 

causing fatality and injury in human divers, marine mammals and fish (e.g. Rawlins (1974), 

Hill (1978), Goertner (1982), Richardson et al., (1995), Cudahy and Parvin (2001), Hastings 

and Popper (2005)).  These reviews indicate that at very high exposure levels, such as 

those typically close to underwater explosive operations or offshore impact piling (pile 

driving) operations, fatality may occur in species of fish and marine mammal where the 

incident peak to peak sound level exceeds 240 dB re 1 μPa.  The likelihood of fatality 

increases with level above 240 dB re 1 μPa, and as the time period of the exposure 

increases (represented by the impulse).   

For the purposes of the noise mentoring study, lethal effects are expected to occur where 

peak to peak levels exceed 240 dB re 1μPa and physical injury is expected to occur where 

peak to peak levels exceed 220 dB re 1μPa.   
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The data indicate that sound levels are unlikely to have exceeded those at which lethal 

injury to marine animals might occur from the piling operation while physical injury has 

been estimated to be possible at a maximum range of 13 metres from the pile and 

hammer.  It should be noted that Source Levels are extrapolated back from measurements 

at greater ranges.  Due to “near field” acoustic effects that occur at close ranges such as 

those presented for physical injury, the actual levels of underwater noise may be lower 

than those predicted from the measured data (Nedwell et al., 2003).   

Behavioural Avoidance Response; Frequency Weighted (dBht) data for the Selected 
Key Species 

As with human perception of sound, where the level is above 90 dBht for humans (i.e. 90 

dBA), the sound is loud and likely to cause a strong startle and avoidance response in 

individuals.  This is also the case for marine species, with a level of 90 dBht or above likely 

to cause a startle and avoidance response.   

Table 3.2.4 presents the ranges along the transects out to which a behavioural avoidance 

response might have occurred in each of the selected species based on the 90 dBht and 75 

dBht perceived levels for each of the four transects.   
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Table 3.2.4.  Summary of behavioural avoidance ranges from impact piling operations 

for the selected species (Subacoustech, 2010) 

South-East 

transect 

90 dBht strong avoidance range  75 dBht significant avoidance range  

Dab 1.0 kilometre 3.5 kilometres 

Cod 4.0 kilometres 10.0 kilometres 

Bottlenose Dolphin 8.0 kilometres 14.0 kilometres 

Harbour Porpoise 11.0 kilometres 18.0 kilometres 

Harbour Seal 11.0 kilometres 24.0 kilometres 

North-East 

transect 

90 dBht strong avoidance range  75 dBht significant avoidance range  

Dab 1.5 kilometres 6.5 kilometres 

Cod 7.0 kilometres 18.0 kilometres 

Bottlenose Dolphin 7.5 kilometres 13.0 kilometres 

Harbour Porpoise 10.0 kilometres 17.0 kilometres 

Harbour Seal 10.0 kilometres 19.0 kilometres 

North-West 

transect 

90 dBht strong avoidance range  75 dBht significant avoidance range  

Dab 2.0 kilometres 9.0 kilometres 

Cod 8.0 kilometres 18.0 kilometres 

Bottlenose Dolphin 10.0 kilometres 21.0 kilometres 

Harbour Porpoise 15.0 kilometres 27.0 kilometres 

Harbour Seal 11.0 kilometres 21.0 kilometres 

South-West 

transect 

90 dBht strong avoidance range  75 dBht significant avoidance range  

Dab 1.0 kilometres 8.0 kilometres 

Cod 8.5 kilometres 24.0 kilometres 

Bottlenose Dolphin 10.0 kilometres 24.0 kilometres 

Harbour Porpoise 17.0 kilometres 33.0 kilometres 

Harbour Seal 9.0 kilometres 22.0 kilometres 

The data indicate that species of marine mammal are likely to exhibit a strong avoidance 

response to the piling noise out to ranges up to 8 kilometres for bottlenose dolphin and 

11 kilometres for harbour porpoise.  Species of fish are likely to exhibit strong behavioural 

avoidance out to ranges up to 810 metres for dab and up to 4 kilometres for cod.   

Figures 3.2.9 to 3.2.12 present the summary of the least sum of squares fit lines applied to 

the measured data analysed for dBht along the south-east, north-east, north-west and 

south-west transects, respectively, for each of the marine species.    

The data suggest that all the considered species of marine mammal and fish species with 

good hearing abilities are likely to exhibit the greatest avoidance response to the sound, 

in particular the harbour porpoise and seal.   
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Figure 3.2.9.  Best fits of measured data with range along the south-east transect during 

impact piling, analysed in terms of the hearing abilities for several marine species 

(Subacoustech, 2010) 

 

Figure 3.2.10.  Best fits of measured data with range along the north-east transect 

during impact piling, analysed in terms of the hearing abilities for several marine 

species (Subacoustech, 2010) 
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Figure 3.2.11.  Best fits of measured data with range along the north-west transect 

during impact piling, analysed in terms of the hearing abilities for several marine 

species (Subacoustech, 2010) 

 

Figure 3.2.12.  Best fits of measured data with range along the south-west transect 

during impact piling, analysed in terms of the hearing abilities for several marine 

species (Subacoustech, 2010) 

 



Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Doc. No. ORM/HSE 015   Rev: 00 

  33 

3.2.5 Conclusions 

A range of un-weighted peak to peak Source Levels of between 234 and 238 dB re 1 μPa 

@ 1 metre were estimated by applying a least sum of squares SL/TL fit, incorporating 

estimates of absorption and geometric spreading losses to the measured data from the 

four transects.  From this fit, ranges at which lethality or physical injury from the piling 

operations were estimated, with physical injury possible up to a maximum of 13 metres.   

From the measured data it can be seen that it is unlikely that the sound levels during the 

impact piling of an 1,830 mm diameter pile will be sufficient to cause lethal injury in 

marine species.  It must be noted that estimation of noise levels at ranges as close as 

these may alter due to near field acoustic effects, and as a result, these predicted ranges 

may be conservative (i.e. greater than in practice).   

Ranges at which traumatic auditory damage may occur were also estimated from the 

measured data based on the 130 dBht perception level.  These have indicated that auditory 

injury may have occurred in marine species out to a maximum range of up to 570 metres 

(in the case of the harbour porpoise along the south west transect ), with ranges for other 

animals being less.   

Predictions of behavioural avoidance response ranges based on the 90 dBht perception 

level were calculated from the measured data.  These indicate that species of marine 

mammal might exhibit a strong avoidance response out to a maximum range of up to 11 

kilometres for harbour seal and up to 17 kilometres for harbour porpoise.  Species of fish 

might avoid an area of up to 2 kilometres for dab and up to 8.5 kilometres for cod from 

impact piling operations.   

Given the control measures put in place, namely the dedicated observation of marine 

mammals and the soft start procedure adopted by the piling rig, impacts upon marine 

mammals are likely to have been minimal throughout the piling operations, with marine 

mammals likely adopting avoidance behaviour from great distances given their hearing 

ability.    

The complete Subacosutech underwater noise monitoring report is attached at the end of 

this report in Appendix B.   
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3.3 Marine Mammal Monitoring Programme 

3.3.1 Monitoring Requirement 

The exact wording within consent 32987/050711/7 that set out a requirement to 

undertake marine mammal monitoring is provided below.   

3.1.13 - The Licence Holder must ensure that no construction activities commence 

until the Licence Holder has agreed in writing with the Licensing Authority and 

Natural England a programme for the mitigation of potential impacts on marine 

mammals.  The programme must be submitted to the Licensing Authority by the 

date specified in the schedule required under condition 3.1.2.  At the least the 

mitigation proposal is required to address conditions 3.1.14 to 3.1.15 and 3.2.5 to 

3.2.7 and Annex 1.   

Reason: To minimise the environmental impacts of the works.   

3.1.14 - The Licence Holder must ensure that a suitably qualified and experienced 

Marine Mammal Observer or Observers is/ are appointed and Natural England 

notified of their identity and credentials before any construction work commences.  

The Marine Mammal Observers must maintain a record of any sightings of marine 

mammals within the mammal monitoring zone and action taken to avoid any 

disturbance being caused to them.   

Reason: To minimise the environmental impacts of the works.   

3.1.15 - The Licence Holder must make provision for a reporting methodology to be 

in place before works commence to enable efficient communication between the 

Marine Mammal Observers and the skipper of the monitoring vessel.   

Reason: To minimise the environmental impacts of the works.   

3.2.5 - The Licence Holder must ensure that piling activities do not commence until 

half an hour has elapsed during which marine mammals have not been detected in or 

around the site.  The monitoring should be undertaken both visually (by the MMO) 

and acoustically using passive acoustic monitoring equipment.  Both the observers 

and equipment must be deployed at a reasonable time before piling is due to 

commence.   

Reason: To minimise the environmental impacts of the works.   

3.2.6 - The Licence Holder must ensure that at times of poor visibility (night-time, 

foggy conditions, sea state greater than that associated with force 4 winds, etc.) 

enhanced acoustic monitoring of the zone is carried out.   

Reason: To minimise the environmental impacts of the works.   

3.2.7 - The Licence Holder must ensure that once the half hour non detection period 

has past, piling may only commence using the soft start procedure.  The duration 

and nature of this procedure must be discussed and agreed prior to commencement 

of operations with the Marine Mammal Observer.   

Reason: To minimise the environmental impacts of the works.   

Annex 1.6 - As a number of cetaceans and pinnipeds are found in the general area 

there is a requirement to conduct monitoring through the construction phase (see 
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licence conditions 3.1.13 to 3.1.15 and 3.2.5 to 3.2.7).  The need for additional 

marine mammal monitoring, over an initial three year period and on-going during 

the lifetime of the wind farm's operation, will be determined, in consultation with 

Natural England and the Licensing Authority and reviewed at agreed periods.   

3.3.2 Survey Contractor 

RPS Energy were contracted to manage the Marine Mammal Monitoring Programme 

(MMMP).  The programme was executed between 30/04/2010 and 21/07/2010.   

3.3.3 Overview of Methodology 

Soft Start Procedure 

Soft starts were carried out to provide marine mammals undetected in the vicinity of the 

survey vessel with the opportunity to move away before being exposed to the full volume 

of pile-driving.  The pile driving contractor’s planned procedure for implementing soft 

starts was agreed as follows:   

 First strike – low energy, wait five minutes; 

 Second strike – increase in energy, wait three minutes; 

 Third strike – increase in energy, wait two minutes; 

 Fourth strike – increase in energy, wait one minute; 

 Fifth strike – increase in energy, commence normal strike rate while continuing to 

increase energy up to optimum driving energy over a period of time.   

It was agreed that in addition to the initial soft start, a full soft start should be carried out 

again if piling operations had stopped for 30 minutes or more.   

Survey Design 

Initially, the MMMP called for the survey vessel to follow two concentric square transect 

routes centred on the piling operation, one at 500 metres distance and the other at 200 

metres.  However, this plan was modified because square transects are impractical at this 

scale and in addition, the piling rig Buzzard deployed mooring buoys at approximately 200 

metres from the rig.  As the marine mammal observation (MMO) vessel Windcat 22 was 

towing a passive acoustic monitoring (PAM) hydrophone cable, safe navigation required 

the vessel to stay well clear of the mooring buoys.  Therefore, a circular transect was 

adopted as close to the mooring buoys as was deemed safe by the skipper of the Windcat 

22.   

Marine Mammal Observer Visual Observations 

A general look-out for marine mammals was maintained at all times by the Marine 

Mammal Observers (MMOs), including during transits between Barrow and the wind farm 

site.  On days when pile-driving occurred, mitigation surveys were carried out prior to and 

during pile-driving.  The MMO platform was located on the wheelhouse roof with an eye 

height of approximately 5.5 metres.  However, when sea swell caused the boat to roll, 

observations were carried out from inside the wheelhouse for health and safety reasons.   

The sea was scanned with the naked eye and binoculars.  Special care was taken to survey 

a 500 metre radius around the piling rig Buzzard to ensure, as far as possible, that no 

marine mammals were visible within this area.  Any marine mammal sightings in this 
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critical zone in the 30 minutes prior to the commencement of pile-driving would lead to a 

delay to piling operations until the animals had left the 500 metre safety zone.   

Observer effort was recorded together with environmental data.  A new record was 

entered every time environmental conditions or the pile-driving status changed, when the 

MMOs changed shift, or at least every hour.  Sightings were also recorded on standard 

JNCC forms, which included data on species, group size, the presence of juveniles, range 

and heading.   

Communication between the MMO and the Passive Acoustic Monitoring (PAM) operator 

was via PRM radios, and that between the Windcat 22 and the Buzzard was by VHF or 

mobile phone.  Communication procedures were based on the communications and action 

flowchart in the Marine Mammal Monitoring Protocol (MMMP).   

 

Marine Mammal Observer Passive Acoustic Monitoring 

Equipment 

Acoustic monitoring was carried out using a towed stereo hydrophone array.  The 

hydrophone system comprised a pair of high frequency (2 kHz to 200 kHz) transducers, 

capable of detecting the ultrasonic echolocation clicks of harbour porpoises.  The 

hydrophone signal was amplified before being fed to a National Instruments high speed 

analog to digital converter (ADC) with a USB interface through which it was connected to 

a laptop.  A GPS receiver with USB interface fed position data to the same laptop.   

Deployment 

The railing on the starboard side close to the stern of the vessel Windcat 22 was used as 

the towing point for the hydrophone cable.  A short length of bungee was connected to a 

Chinese finger on the PAM cable to avoid snatching the cable, especially when the vessel 

rolled in rough seas.  The PAM cable was deployed and retrieved by hand.  The PAM 

receiving station was set up at the aft end of the main cabin.   

Software 

The IFAW suite of detection and analysis software was used to visualise and store acoustic 

and navigational data.  The vessel’s track was recorded using the programme Logger, 

which displayed the track line superimposed on a map showing the position of the piling 

locations.  Comments on operational events were also stored in the Logger database.  The 

programme Rainbow Click was used to monitor high frequency marine mammal click 

detection in real time.  This programme was set up such that clicks with characteristics 

consistent with those generated by harbour porpoises would be displayed in red, while all 

other clicks, e.g. those generated by mechanical noise, would be displayed in black.    

Monitoring Methods 

By observing crane operations on the Buzzard, the MMOs and PAM operators were able to 

predict approximately when piling was likely to start.  The Buzzard also informed the 

Windcat 22 via VHF radio of their estimation of the time to the next piling event.  Acoustic 

monitoring commenced at least 30 minutes and typically more than one hour before the 

start of pile-driving.  The PAM operator listened with headphones while observing the 

laptop display showing the porpoise detector.  Immediately before the first strike, the 

Buzzard called the Windcat 22 for approval from the PAM operators and MMOs to start 

pile-driving.  PAM monitoring effort and the start and end times of pile-driving were 

recorded by the PAM operator in a log book.  At the end of each piling event, a summary 
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report was compiled by the PAM operators and these were emailed to the client and 

contractor during the transit back to Barrow-in-Furness.   

Pile Driving Operations 

Each turbine foundation required four piles.  The normal procedure was for the first two 

piles to be driven part way in.  The next two were driven to their full depth, before 

returning to drive the first two piles to their full depth.  Therefore, at each turbine location 

at least six individual piling operations were carried out.  Occasionally piling was 

interrupted for one reason or another, resulting in an increased number of piling 

operations.  However, in the hammer logs supplied by the contractor, data for each pile 

were combined, such that one set of data was provided for each pile, i.e. four sets of data 

for each location (refer to Appendix D for the piling contractor’s hammer logs).   

The hammer logs supplied by the contractor included the net piling time, i.e. the actual 

duration of piling, not including breaks such as those incorporated in the soft start 

procedure; the total time from first to last strikes of each pile; the number of hammer 

strikes; and the energy applied to each strike.  The duration of piling operations is 

summarised in Table 3.3.1.   

 

 

Table 3.3.1.  Summary of piling operations (RPS, 2010) 

 Net time 

(hours:minutes:seconds)  

Total time 

(hours:minutes:seconds) 

Piling Hammer Strikes 

Total 
63:10:24 161:08:09 184,800 

Mean  
0:30:34 1:17:58 1,490 

Maximum 
1:11:48 22:15:16 3,645 

Minimum 
0:15:35 0:24:57 700 

The mean time required to drive each pile was just over 30 minutes of  actual hammering, 

although this required an average of 1 hour 18 minutes from first to last strike.  The total 

time of actual hammering amounted to 63 hours 10 minutes during which 184,800 

hammer strikes were applied to the piles.   

The times in the hammer logs were supplied as the overall durations of each piling 

operation.  The format of the data was based on penetration depth and consisted of the 

number of hammer strikes and the energy applied to each strike for each 25 centimetres 

of penetration.  Therefore, it was not possible to directly plot the energy of hammer 

strikes on a time scale in order to visualise the soft start procedure.  An approximation was 

achieved by calculating the mean interval between strikes from the total number of strikes 

and the net piling time, while making allowance for breaks in piling recorded in the PAM 

log.  Figure 3.3.1 shows an example of the ramp up in energy over time estimated using 

this method.  However, the gradual ramping up in energy at the start of the operation, 

representing the soft start procedure, can be clearly seen by reference to the piling event 

sound pressure level recordings made by Subacoustech (Figure 3.2.6, refer to Section 

3.2.4).   
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Figure 3.3.1.  Plot of energy applied to the piling hammer at each strike on a time scale, 

reconstructed as described above (RPS, 2010) 

 
 

3.3.4 Summary of Results  

Survey Effort 

Visual Observations 

Effort watches were carried out from the Windcat 22 between 30/04/2010 and 13/07/2010.  

Two MMOs were present per shift throughout the project, except for one trip that 

commenced on 08/07/2010, when only one was available.   

Overall, 295 hours and 27 minutes of dedicated visual observation were carried out.  

Figure 3.3.2 shows the time spent observing in different environmental condit ions, as 

recorded on the JNCC recording forms.   
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Figure 3.3.2.  Proportion of time observing in different environmental conditions as 

recorded on the JNCC MMO recording forms (RPS, 2010) 

  

  

  

Passive Acoustic Monitoring 

Passive acoustic monitoring (PAM) was carried out from the Windcat 22 between 

30/04/2010 and 13/07/2010 by a series of different operators.  Two PAM operators were 

present throughout the project, except for a brief period between 29/05/2010 and 

04/06/2010, when only one operator was available.  During the stand-by period after the 

completion of the very last pile, only one PAM operator was present.    

The PAM system was operational for a total time of 422 hours and 24 minutes.  However, 

during periods of active pile-driving, the high noise levels prevented the PAM operators 

from listening through the headphones.  Although the Rainbow Click software was visually 

monitored on the laptop screen during piling, the large number of clicks generated by 
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hammer noise, which included some spurious porpoise-type clicks, obscured the display 

to such an extent that the detection of harbour porpoises was unrealistic (Figure 3. 3.3).   

Figure 3.3.3.  Rainbow Click software screen grab illustrating the extreme number of 

spurious clicks generated by pile-driving noise (RPS, 2010) 

 

The duration of PAM effort prior to each soft start following the first pile at each turbine 

location was recorded differently by different operators.  Initially, the PAM operators 

recorded this as the total time from the first deployment of the PAM system to the 

beginning of a soft start, thereby including earlier periods when pile-driving was taking 

place.  Subsequently the recording procedure was changed such that pre-piling 

monitoring was considered to start at the end of the previous piling operation, in order to 

exclude periods when monitoring was impractical due to pile hammer noise.   

Distribution & Occurrence of Marine Mammals 

Visual Observations 

Throughout the marine mammal monitoring operations, seven sightings were made, 

totalling 8 individual animals (Table 3.3.2).  Two species were positively identified: harbour 

porpoise and grey seal and one sighting was made of an unidentified small whale 

(possibly a minke whale).  Sightings rates were very low, with 0.024 sightings per hour, or 

one sighting for every 42 hours of visual observation effort.   

Table 3.3.2.  Summary of marine mammal sightings (RPS, 2010) 

Species Number of Sightings Number of Animals Sightings Rate (per 

hour) 

Harbour porpoise 4 5 0.014 

Unidentified small whale 1 1 0.003 

Grey seal 2 2 0.007 

Total 7 8 0.024 
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All cetacean sightings were made in the first half of the project.  Early in the second half of 

the project, two sightings of grey seals were made, but no marine mammals at all were 

seen in the last third of the project.  

Two sightings, one of harbour porpoises and one of a grey seal, were made during the 

pre-piling watches.  However, in both cases, the animals did not approach closer than 1 

kilometre and were still visible when the soft start procedure commenced.   

Passive Acoustic Monitoring 

One acoustic detection was made of a cluster of harbour porpoise clicks on 02/05/2010.  

The detection consisted of a short click train, together with a series of individual harbour 

porpoise type clicks on a similar bearing.  This suggests the possibility that two individual 

porpoises were present.  There was no concurrent visual sighting.   

Individual harbour porpoise type clicks were detected frequently, although these often 

correlated with noise generated by pile-driving operations.  These clicks were not 

considered likely to have been biological in nature because they appeared at random 

bearings and were not associated with other similar clicks, nor did they form click trains 

typical of this species.   

3.3.5 Conclusions 

Compliance with the MMMP 

A total of 196 pile driving operations were carried out, each requiring a soft start.  In 

addition, soft starts were carried out whenever piling had been interrupted for 30 minutes 

or more.   

On one occasion (15/05/2010) the Windcat 22 was not on site when pile-driving 

commenced and a nominated person on the Buzzard carried out the pre-piling watch.  All 

other soft starts were preceded by an acoustic monitoring period of at least 30 minutes.  

49 soft starts (25%) occurred during darkness, when visual observations were not possible, 

and a further three (2%) were at dawn when shorter watches were carried out.  All but one 

of the remaining 143 soft starts (73%) during daylight were preceded by watches of at 

least 30 minutes.   

On one occasion visual pre-piling monitoring was of only nine minutes due to lack of 

communication from the Buzzard, although acoustic monitoring was ongoing for more 

than 30 minutes.   

At no time was it necessary to delay pile-driving operations due to the presence of marine 

mammals.  However, on four occasions the Buzzard was asked to delay the soft start by a 

few minutes in order to allow time for a full 30 minute pre-piling watch.   

Discussion 

The area in which the Ormonde OWF is located supports a low density of marine 

mammals.  Very few sightings were made during the course of the project and certainly 

too few to draw any statistically robust conclusions concerning the potential impact of 

pile-driving activities on the animals distribution.  It may be that the absence of cetacean 

sightings after the first half of the project was due to their avoidance of the area of 

operations, but there are insufficient data to support such a conclusion.  The noise 

generated by a second pile-driving operation in a neighbouring wind farm, concurrent 

with the Ormonde operations, may also have been a contributing factor to the low 

sightings rate.   
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At no time were operations affected by the presence of marine mammals.  On two 

occasions marine mammals were observed shortly before and during soft starts, but these 

were clearly outside the 500 metre safety zone, and no action was required.   

A number of issues were identified regarding the recording of soft start data, which in turn 

affected the ability to monitor the implementation of soft start procedures: 

 There was a lack of consistency in recording the times of the individual strikes 

initiating a soft start and the time when continuous piling started;  

 It was not possible to measure the energy applied to the hammer from the 

received sound pressure level at the Windcat 22.  The subjective impression was 

that all hammer strikes appeared equally loud.  Therefore the ramp-up in energy 

applied to the hammer could only be monitored using hammer data collected on 

the Buzzard; 

 The hammer log provided by the contractor was not based on a time scale, as the 

unit of measurement was penetration.  Therefore, it was not possible to 

reconstruct a timed sequence of events regarding soft starts from the data 

provided; 

 There was no pre-arranged agreement to provide the hammer logs after each 

piling event, such that soft start compliance could be monitored throughout the 

course of the project.   

Initially, there were some misconceptions regarding soft start procedures which to led to 

reports of non compliance, which were in fact unjustified.  It was thought that the soft 

start had been completed when continuous piling started, although this was not the case 

as the energy applied to the hammer continued to be ramped up as per the soft start 

procedure (refer to Figure 3.2.6 in Section 3.2.4).   

The main text of the MMMP was not specific about the maximum duration of breaks in 

pile-driving that would then require a new soft start to be carried out.  The MMMP 

communication and action flowchart does refer to this issue with the following statement: 

“In event that period of piling interruption is greater than 10 minutes and no marine 

mammal monitoring has taken place, then a 30 minute period of marine mammal free 

monitoring will be required again”. 

However, this does not explicitly indicate the need for a new soft start after a break of ten 

minutes.  It was apparently agreed early in the project that a new soft start would be 

necessary after a break of 30 minutes or more.  However, it should be noted that the JNCC 

guidelines (JNCC, 2009) recommend that a full soft start should be carried out after a 

break of only ten minutes.  In two cases, breaks in pile-driving of longer than 30 minutes 

were not followed by soft starts.  These were on 15/05/2010 and 26/05/2010.   

Irregularities in soft start procedures were identified in the diary of events kept by the 

client representative on the Buzzard on five occasions between 17/05/2010 and 

20/05/2010, when the intervals between the first strike and the start of continuous piling 

were less than ten minutes.  However, from 23/05/2010 onwards these data were not 

recorded in the client’s diary.  On seven occasions soft starts were initiated without 

warning to the mitigation team.  As a result, the PAM operators were exposed  to sudden 

very loud sounds through their headphones.   

The energy applied to the hammer on the first strike of each soft start was extracted from 

the hammer log.  It was not possible to identify the first strike of the second soft start in 
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cases where piling was not continuous, e.g. the first two piles for each location, which 

were driven in two discontinuous operations.  There was considerable variation in the 

energy of the first strike, which ranged from 63 to 118 kJ, with a mean of 96 kJ (standard 

deviation of 15).  There was also a trend of increasing energy at the first strike through the 

course of the project, which increased by over 50% (Figure 3.3.4).   

Figure 3.3.4.  Energy applied to the first strike of each soft start in chronological order 

through the project (RPS, 2010) 
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Recommendations 

The main recommendations arising from the experience gained during the marine 

mammal monitoring programme were:   

 PAM systems for the mitigation of pile-driving noise are more effective at 

monitoring the 500 metre safety zone when deployed from a fixed platform as 

close as possible to the centre of piling operations, i.e. either from a moored buoy 

or the piling vessel itself.   

 Pile-driving should not be initiated without direct communication with the 

mitigation team immediately before the first strike, so that the PAM operator can 

continue monitoring for as long as possible without risk of being exposed to 

sudden loud sounds.  

 An improved protocol should be developed for the recording of operations by the 

mitigation team, such that the times of individual hammer strikes and the time 

continuous piling commenced are recorded on an appropriate form. 

 If watches are carried out by nominated members of the pile-driving crew, effort 

and sightings forms should be completed and forwarded to the mitigation team. 
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 Hammer logs should be provided on a daily basis and include a measure of time 

such that soft start compliance can be monitored effectively.  

 Minimum energy should be used to initiate soft starts.  

The full MMO and PAM operator’s report is available in Appendix C.  The piling 

contractor’s hammer logs are provided in Appendix D.  In addition, the complete set of 

MMO summary reports is also available in Appendix E.   
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3.4 Fish Monitoring 

3.4.1 Monitoring Requirement 

The exact wording within consent 32987/050711/7 that states the requirement to 

undertake fish monitoring is provided below.   

3.1.6 - The Licence Holder must ensure, within six months of the date of the start of 

this licence produce proposals for a post-construction survey of fish populations in 

the area of the wind farm.  The Licence Holder shall, in drawing up such proposals, 

canvas the views of local fishermen.  The proposals must be agreed by Licensing 

Authority by the date specified in the schedule required under condition 3.1.2.  The 

Licence Holder must undertake these surveys as detailed in the agreed specification 

and report by the date specified in the schedule required under condition 3.1.2.    

Reason: To minimise the environmental impacts of the works.   

3.1.7 - The Licence Holder must ensure the Fisheries Liaison Officer (see condition 

3.1.11) shall pay due regard during the conduct of any fisheries survey to the need 

to safeguard the safety of any persons engaged in fishing operations on the site of 

the wind farm.   

Reason: To ensure disruption to the local fishing industry is minimised.   

Annex 1.4  

Thornback rays are common to the area surrounding the proposed Ormonde 

offshore wind farm site.  Survey work is therefore required to determine the general 

status (numbers and distribution) of this and other elasmobranch species in the 

vicinity of the Ormonde offshore wind farm.  The results should be presented and 

discussed in combination with the EMF studies described in the following section (5) 

of this annex.   

Additionally, the dominant fish community in the vicinity of the site is comprised of 

flatfish, which prefer grounds comprising fine sediment.  The construction of 

turbines and potential use of scour protection will provide new hard substratum 

habitats.  Pre- and post- construction surveys to examine impacts on the community 

should be undertaken.   

3.4.2 Fish Monitoring Summary  

As there was no requirement to conduct fish monitoring during construction, no such 

monitoring was carried out throughout the 2010 construction phase.   

Plans are currently underway for the fish monitoring programme that is to be conducted 

post-construction (2012).   
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3.5 Ornithological Monitoring 

3.5.1 Monitoring Requirement 

The exact wording within consent 32987/050711/7 that states the requirement to 

undertake ornithological monitoring is provided below.   

3.1.8 - The Licence Holder must ensure that ornithological monitoring is carried out 

as outlined in Annex 2 attached to this Schedule.  The full specification for the 

monitoring programme will be subject to separate written agreement with the 

Licensing Authority following consultation with Natural England prior to the 

proposed commencement of the monitoring work.   

Reason: To minimise the environmental impacts of the works.   

3.3.1 - The Licence Holder must ensure that post-construction monitoring is 

undertaken annually for three years.  The level of any subsequent ornithological 

monitoring, during the lifetime of the wind farm's operation, will be determined, in 

consultation with Natural England, having regard to the magnitude of any change in 

bird populations observed subsequent to the pre-construction monitoring and may 

be subject to a separate written agreement with the Licensing Authority in 

consultation with Natural England.   

Reason: To minimise the environmental impacts of the works.   

Annex 2 - ORNITHOLOGICAL MONITORING 

Monitoring will comprise a Before and After Control Impact (BACI) design and will 

be undertaken at the survey areas consisting of the windfarm site, a 1km and 2-4km 

buffer zone surrounding the windfarm and the selected reference site.  The 

monitoring programme will be implemented in advance of construction and 

continue through the construction phase.  There is also a requirement to conduct 

post-construction monitoring to provide a minimum of three years data from the 

operating phase.  The detailed specification for the monitoring programme (utilising 

both aerial and boat-based surveys), including the location and extent of the 

reference site, timing and geographic coverage of the radar study will be subject to 

separate written agreement with the Licensing Authority following consultation with 

Natural England 4 months prior to the proposed commencement of the monitoring 

work (see licence condition 3.1.8).  These data will need to be empirically 

comparative with baseline data provided within the project's Environmental 

Statement.   

There will be a requirement to conduct a radar study to validate >97% avoidance of 

the windfarm site by Pink-Footed Geese and Whooper Swan.  The detailed 

specification for the monitoring programme, including the location and extent of 

the reference site, timing and geographic coverage of the radar study will be subject 

to separate written agreement with the Licensing Authority following consultation 

with Natural England 4 months prior to the proposed commencement of the 

monitoring work.   

The need for additional ornithological monitoring, on-going during the lifetime of 

the wind farm's operation, will be determined, in consultation with Natural England 

and Defra and reviewed at agreed periods.  This will have regard to the magnitude of 

any change in bird populations observed during the initial three years operational 

monitoring period.   
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The ornithological monitoring programme may have to be adapted and amended as 

new technologies and research findings become available, as determined by Natural 

England and the Licensing Authority.   

 

Ornithological monitoring reports will be provided to Natural England on a quarterly 

basis as a draft report update and as a final annual report.  This may be more 

frequent where the results of the data may trigger further, more intensive 

monitoring work.  Monitoring of the agreed reference site will also continue parallel 

to the windfarm site and the 1km and 2-4km buffer zones surrounding the 

windfarm.   

Monitoring will need to fulfil the following objectives:   

1. Determine whether there is change in bird use and passage, measured by species 

(with particular reference to Red-Throated Diver, Common Scoter, Manx Shearwater 

and Lesser Black-backed Gull), abundance and behaviour, of the windfarm site, 1km 

and 2-4 km buffer zones and the reference site. 

2. Validate the collision risk modelling to show >97% avoidance of the Ormonde 

windfarm site with reference to Pink-Footed Geese and Whooper Swan.  This is to be 

achieved by a minimum three year radar study during the autumn migration period.  

Specific periodicity and geographic coverage of the Eastern Irish Sea flight-way is to 

be determined with Natural England and the Licensing Authority.   

3. Determine whether there is a barrier effect to movement of birds through the 

windfarm site and the 1km and 2-4 km buffer zones.   

4. Continue to determine the distribution of wildfowl and divers in the Eastern Irish 

Sea, covering the Ormonde windfarm site, 1km and 2-4 km buffer zones and the 

reference site.   

3.5.2 Overview of Methodology 

The key objectives of the Ormonde bird monitoring are considered to be: 

1. To confirm the predictions made in the ES;  

2. To validate the collision risk modeling to identify avoidance rates of the Ormonde 

OWF site with reference to Whooper Swan and Pink-Footed Goose;  

3. Determine whether the patterns of arrival of migration Pink-Footed Geese and 

Whooper Swan are impacted by the location of the offshore wind farms in the East 

Irish Sea.   

The during-construction ornithological monitoring programme has included: 

 Boat based bird surveys:  These were undertaken within the Ormonde wind farm 

area, a 2 kilometre buffer zone and at a control site to the northwest of the wind farm 

area (shared with Walney).  Note: The boat based bird surveys have been undertaken 

jointly with Walney OWF.  A total of four surveys have been undertaken during the 

2010 period, in May, July, August and September 2010.  Boat survey transects were 

undertaken with one kilometre spacing through the Ormonde Wind farm area 

(including Buffer zone) and the control reference site.  Information on the species, 

number, and distance from vessel, flight direction, flight height, and behaviour is 

recorded during these surveys.  At the same time, the location of the vessel is 

recorded, which allows the position of the birds observed to be accurately fixed.   
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 Aerial bird surveys: Two aerial surveys of the NW3 Area were planned for December 

2010 and January 2011.  However, due to poor weather conditions the surveys were 

delayed and were undertaken in January and February 2011 by the Danish Centre for 

Environment and Energy, Aarhus University.  Aerial survey transects using human 

observers were flown north to south at two kilometre intervals.  The aircraft flies at an 

altitude of approximately 75 metres during the surveys.  Information on bird species, 

numbers, distance bands and location through the aircraft GPS is recorded during the 

surveys.  Using a clinometer, birds are located on one of four distance bands covering 

an area from 44 metres to 1,000 metres port and starboard of the plane.  

Simultaneously with the aerial survey with human observers, two additional surveys 

were performed using aerial digital high-resolution images.   

 Autumnal Migration Landing Data:  Weekly Pink Footed Goose (Anser 

brachyrhynchus) and Whooper Swan (Cygnus Cygnus) population counts were 

conducted by reserve staff at WWT Martin Mere during the autumn period (Aug-Dec) 

in 2010.  Counts for 2011 are currently ongoing.  The objective of the monitoring 

programme has been to provide some assessment of the migratory timing and 

migrating numbers of each species along the NW coast.  Exact sampling dates were 

15th August to the week commencing 26th December 2010.  Each week during the 

surveillance period, morning counts of the two species roosting on the WWT Martin 

Mere reserve were made from hides by reserve staff.  Counts were made at around 

first light, before the birds left the reserve to feed.  A brief assessment of weather 

conditions at the time of counting was also recorded.   

3.5.3 Summary of Survey Results 

Boat Based Surveys 

These were undertaken within the Ormonde wind farm area, a 2 kilometre buffer zone and 

at a control site to the northwest of the wind farm area (Figures 3.5.1 & 3.5.2).   

Figure 3.5.1.  Barrow, Ormonde, Walney I & II Offshore Wind Farms and ornithological 

survey areas (CMACS, 2011) 
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Figure 3.5.2.  Transect lines followed by Halcyon Days for Ormonde OWF bird survey 

(CMACS, 2011) 

 

A summary of the boat based bird survey results are given here, with the full report 

provided in Appendix F.  The total numbers of birds recorded from each survey, for both 

the Ormonde area (with buffer zone) and Ormonde reference area are given in Tables 3.5.1 

and 3.5.2 respectively.   
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Table 3.5.1.  Total B oat Based Bird Counts – Ormonde Wind Farm Area and 2 Kilometre 

Buffer Zone (CMACS, 2011) 

Common Name Species May 2009 May 2010 July 2010 
August 

2010 

September 

2010 

Arctic skua 
Stercorarius 

parasiticus 
0 0 1 1 0 

Arctic/common tern 
Sterna 

paradisaea/hirundo 
0 0 0 0 0 

Auk sp. Alcidae 3 145 3 46 25 

Common scoter Melanitta nigra 0 0 6 7 0 

Coot Fulica atra 0 1 0 0 0 

Cormorant Phalacrocorax carbo 0 0 0 0 7 

Curlew Numenius arquata 0 0 8 0 0 

Feral pigeon Columbia livia 0 1 0 0 0 

Fulmar Fulmaris glacialis 2 3 0 1 0 

Gannet Morus bassanus 58 39 57 7 58 

Great black-backed gull Larus marinus 1 0 2 3 13 

Guillemot Uria aalge 54 336 4 212 132 

Gull sp. Laridae 38 31 13 12 5 

Herring gull Larus argentatus 2 0 1 0 0 

Kittiwake Rissa tridactyla 7 21 3 4 146 

Lesser black-backed gull Larus fuscus 89 20 37 15 77 

Manx shearwater Puffinus puffinus 162 116 15 6 1 

Puffin Fratercula artica 0 4 0 0 0 

Razorbill Alca torda 9 12 0 4 0 

Sandwich tern  Sterna sandivicensis 0 0 0 0 5 

Storm petrel Hydrobates pelagicus 0 0 1 0 0 

Swallow Hirundo rustica 0 5 0 0 0 

Tern sp. Sterna sp. 0 0 0 1 0 

Tufted duck Aythya fuligula 0 1 0 0 0 

 Total 425 735 151 319 469 
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Table 3.5.2.  Total Boat Based Bird Counts – Ormonde Reference Site (CMACS, 2011) 

Common Name Species May 2009 May 2010 July 2010 
August 

2010 

September 

2010 

Auk sp. Alcidae 3 208 232 27 93 

Black-backed gull sp. Larus sp. 0 0 0 1 0 

Curlew Numenius arquata 0 0 1 0 0 

Dunlin Calidris alpina 0 0 9 0 0 

Fulmar Fulmaris glacialis 3 0 1 0 0 

Gannet Morus bassanus 71 6 72 10 47 

Great black-backed gull Larus marinus 1 0 1 0 12 

Guillemot Uria aalge 119 222 26 162 135 

Gull sp. Laridae 3 4 2 5 13 

Kittiwake Rissa tridactyla 9 4 5 0 25 

Lesser black-backed gull Larus fuscus 60 21 15 9 16 

Manx shearwater Puffinus puffinus 316 7 27 6 34 

Puffin Fratercula artica 0 3 0 0 0 

Razorbill Alca torda 6 18 1 0 6 

Swallow Hirundo rustica 0 12 0 0 2 

Wader sp. Charadriiformes 0 0 9 0 0 

Skua sp Stercorarius sp 2 0 0 0 0 

Cormorant Phalacrocorax carbo 1 0 0 0 0 

 Total 594 505 401 220 383 

In 2010 a total of 1,675 individual birds from 24 taxa (20 species and 4 higher groups) 

from the wind farm area and 1,307 individual birds from 16 taxa (12 species and 4 higher 

groups) from the reference area were recorded over the four surveys.  Total bird numbers 

peaked in both the wind farm and reference areas in May and were lowest in July  (CMACS, 

2011).   

Guillemot Uria aalge were the most abundant species overall but were particularly 

dominant in May, with a sharp drop in abundance in July.  Kittiwake Rissa tridactyla were 

common in the wind farm area, with particularly high numbers in September when they 

were observed foraging around the installed transition pieces.  In the reference area, 

gannet Morus bassanus were relatively abundant and were also common in the wind farm 

area.  Other common species included lesser black-backed gull Larus fuscus and Manx 

shearwater Puffinus puffinus, both of which were most regularly recorded in the wind farm 

area (CMACS, 2011).   

With the exception of the July survey, regular bird sightings were made along all transects 

both of birds on the sea and in flight, with no obvious avoidance of the wind farm 

footprint in any of the surveys.  In July, very few records were made of birds on the water 

surface and sightings were relatively sparse along all transects both in the reference and 

wind farm areas (CMACS, 2011).   
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Statistical Analyses 

A number of statistical analyses were carried out on the 2010 data in order to aid 

interpretation of possible patterns.  The statistical analyses set out to test four hypotheses.  

Each of these is summarised in turn below.   

Model 1: Is there a global difference in the expected bird count between reference 
and wind farm area during the construction phase (2010 data only)? 

The statistical model concluded that in the wind farm area there were 1.21 times (95% 

Confidence Interval [1.12 to 1.32] (p-value <0.001)) more birds per cluster per observation 

(an observation is a record of the number of birds at a given point along a survey transect) 

than in the reference area.   

Model 2: Is there additionally a difference in expected bird count between species, 
months and distance from the transect (2010 data only)? 

There were found to be highly significant differences between species, month and 

distance from transect.  Species and monthly differences were considered further in the 

next statistical model step (Model 3).   

Model 3: Are the differences in expected bird counts between wind farm and 
reference area homogeneous over the different species and months (2010 data 
only)? 

The model showed that there were 5.70 times (95% Confidence Interval [2.62 to 12.39] (p-

value < 0.001)) more shearwater (Puffinus puffinus) per cluster (per observation) in the 

wind farm area compared to the reference area in May.   

In addition, the model showed that there were 2.7 times more kittiwake (Rissa tridactyla) 

per cluster per observation in the wind farm than in the reference area in September (95% 

Confidence Interval [1.74 to 4.19], (p-value < 0.001)).   

Large differences were not observed in the remaining months.  It is likely that the 

differences might be due to seasonal aspects of the ecology of the different bird species.    

The model also showed that only in August were there no significant differences between 

the reference and the wind farm area at all.   

Model 4: Is there a difference in expected bird count between wind farm and 
reference area during pre-construction and construction phase using information 
obtained in the month of May in 2009 and 2010? 

The goal of the final model was to test if there was a difference between the reference and 

the wind farm area in 2009 and 2010.  The available data from 2009 were only sampled in 

May.  Therefore a subset (only observations from May) of the 2010 data was used for 

comparison with the 2009 data.   

General (species independent) differences were observed as follows:  

 In 2009 (pre-construction): the expected number of birds in the wind farm area is 

0.85 times the number of birds in the reference area (95% Confidence Interval [0.73 

to 0.99]; p-value = 0.041); 

 In 2010 (construction): the expected number of birds in the wind farm area is 1.12 

times the number of birds in the reference area (95% Confidence Interval [0.99 to 

1.27]; p-value = 0.077). 
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Note that birds preferred the reference to the wind farm area in 2009.  The trend was 

reversed in 2010, but the differenced was not significant at the 5% confidence level.   

From the parameter estimates of this model, the differences between the reference and 

the wind farm area for different species allowing for different effects in the pre- 

construction and construction phases (May 2009/10) were estimated.   

For certain species there was a significant difference between numbers in the wind farm 

and reference areas: 

 Auk (Alcidae): Auk were significantly more abundant in the reference area than in 

the wind farm during construction;  

 Gannet (Morus bassanus): Gannet were significantly more abundant in the 

reference area than in the wind farm area pre-construction;  

 Guillemot (Uria aalge):  Guillemot were significantly more abundant in the 

reference area than in the wind farm area pre-construction, however, were 

significantly more abundant in the wind farm area than the reference area during 

construction;   

 Manx Shearwater (Puffinus puffinus): Manx shearwater were significantly more 

abundant within the wind farm area than the reference area during construction.   

Species specific accounts are given in the full report provided in Appendix F.   

Conclusions 

Comparisons between baseline (pre-construction) and during-construction surveys have 

to some extent been compromised by the limitation of baseline observations to a single 

survey (May 2009).  Bird numbers were relatively low during this survey, potentially due to 

conditions at the time of survey and/or natural variability in bird distributions.   

An exception was Manx shearwater (Puffinus puffinus) which were more regularly recorded 

in 2009 than in 2010; this is a highly mobile species and local distribution  varies on a day-

to-day basis.  In the May 2010 surveys, corresponding to the seasonal peak for this 

species, the majority of Manx shearwater sightings were made in the wind farm area.   

For other bird species recorded at the site, there is strong evidence that the wind farm 

area was relatively favoured over the reference area during 2010.  This may to some extent 

reflect that the wind farm lies slightly inshore of the reference area and closer to certain 

important inshore areas such as Walney Island.   

With regard to Kittiwakes, it is noticeable that numbers increased significantly in the wind 

farm site in September 2010.  This may be due to the introduction of the towers, therefore 

providing a further habitat for this species to exploit.   

The surveys were not timed around specific wind farm installation activities and so no 

inference can be made as to the importance, or otherwise, of activities such as pile driving.  

However, the surveys do provide a comparison of bird distribution in the presence of 

increased vessel activity and, over the course of the construction programme through 

spring and summer 2010, physical structures in the wind farm area.  It would be of interest 

to repeat these analyses incorporating data obtained after all turbines are installed and 

fully operational.  This will be marked for analysis during the post construction monitoring 

programme.   

The relatively low numbers of birds at the site across the baseline and during-construction 

surveys, particularly key species such as common scoter and red-throated diver (the latter 
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being absent across all surveys), suggests that there is no evidence that these important 

species could be significantly affected by wind farm activities at the Ormonde site.   

This tentative conclusion should be caveated by noting that considerable wind farm 

construction and operation activity is either ongoing or planned in the area and that 

interactions with other developments are possible.   

Aerial Based Surveys 

Figure 3.5.3. shows the areas covered by the human observations and camera images 

observations.  For the image survey on the 19th January, technical problems related to the 

camera system were encountered during the survey, which could not be resolved in -field.  

This meant that images were not gathered over the intended area on the first survey, as 

shown in Figure 3.5.3.  However, for the image survey on the 16 February, images were 

gathered across the intended area without any problems.   

Figure 3.5.3.  The covered image footprints and the image coverage areas, in relation to 

the human observed areas, in the Walney and Ormonde aerial bird study area for the 

surveys conducted on 19th January 2011 (left) and 16th February 2011 (right) (Danish 

Centre for Environment and Energy, 2011) 

 

Ormonde OWF Ormonde OWF 
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Human Observations 

During the two surveys a total of 22 species or species groups of birds were observed 

(Table 3.5.3).  The most abundant species observed were Common Scoter and 

Razorbill/Guillemot (also grouped as auk sp.).  Gulls also constituted a large proportion of 

the observed birds.   

Table 3.5.3.  The numbers of observed birds by species for the two aerial surveys with 

human observers conducted in the Walney and Ormonde study area in January and 

February of 2011.  Numbers are shown for the total area as well as for the area covered 

by the aerial survey with camera observations (Danish Centre for Environment and 

Energy, 2011)  

Species 
19

th
 January 16

th
 February 

Total Area Photo Box Total Area Photo Box 

Unidentified Diver 12 3 9 - 

Red-throated Diver 13 - 3 - 

Gannet - - 17 - 

Cormorant/Shag - - 1 - 

Cormorant 1 - 1 - 

Shag 1 - - - 

Goldeneye 5 - - - 

Common Eider 16 - 22 - 

Common Scoter 374 - 166 - 

Red-breasted Merganser 16 - 14 - 

Unidentified Gull 42 15 23 11 

Unidentified Large Gull 1 - 38 13 

Unidentified Grey Gull 20 1 8 1 

Common Gull 25 2 15 4 

Herring Gull 4 1 19 3 

Unidentified Black-backed Gull - - 4 1 

Lesser Black-backed Gull 2 1 1 - 

Great Black-backed Gull 2 - 1 - 

Kittiwake 27 7 28 - 

Little Gull 8 1 1 1 

Razorbill/Guillemot 297 71 219 58 

Guillemot 1 - - - 

Totals 867 102 590 92 

Harbour Porpoise 16 2 8 4 

The most abundant species observed during the surveys were common scoter, gulls, 

kittwake and razorbill/guillemot.   

Common scoter were almost all observed in the south-eastern corner of the study area, 

with very few recorded in the coastal parts of the northern study area (Figure 3.5.4).  None 
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of the recorded common scoter were observed within the areas of the high resolution 

image surveys.   

A total of 10 gull species (all gull species except for kittiwake) were recorded during the 

two surveys in January and February 2011.  The gulls showed clumped distributions across 

the survey areas.  In January, most gulls were seen in the eastern parts of the study area, 

while in February the birds were scattered across the area (Figure 3.5.5).   

 

Figure 3.5.4.  The spatial distribution of 374 common scoter on 19
th

 January 2011 (left) 

and 166 observed common scoter on 16
th

 February 2011 (right) in the Walney and 

Ormonde survey area (Danish Centre for Environment and Energy, 2011) 

 
 

Ormonde OWF 
Ormonde OWF 
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Figure 3.5.5.  The spatial distribution of 104 observed gulls (all species except for 

kittiwake) on 19
th

 January 2011 (left) and 110 observed gulls (all species except for 

kittiwake) on 16
th

 February 2011 (right) in the Walney and Ormonde survey area (Danish 

Centre for Environment and Energy, 2011) 

 

55 kittiwakes were recorded in total during the surveys.  Most birds were recorded in the 

eastern parts of the study area in January, while most birds were recorded in the western 

parts of the area in February (Figure 3.5.6).   

Ormonde OWF 
Ormonde OWF 
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Figure 3.5.6.  The spatial distribution of 27 observed kittiwake on 19th January 2011 

(left) and 28 observed kittiwake on 16th February 2011 (right) in the Walney and 

Ormonde survey area (Danish Centre for Environment and Energy, 2011) 

 

A total of 297 Razorbills/Guillemots were recorded during the aerial survey in January 

2011 and 219 Razorbills/Guillemots were recorded during the survey in February (Table 

3.5.3).   

Ormonde OWF 
Ormonde OWF 
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In January the majority of the Razorbills/Guillemots were found in the eastern parts of the 

study area, with a less numerous occurrence in the south-western parts of the area.  In 

February, birds were observed as being more scattered across the study area, with higher 

numbers found in the south-west and in the north (Figure 3.5.7).   

Within the 513 records of Razorbills/Guillemots across the two surveys  the flock size 

spanned from 1 to 6 individuals, with a mean flock size of 1.3.   

Figure 3.5.7.  The spatial distribution of 27 observed kittiwake on 19
th

 January 2011 

(left) and 28 observed kittiwake on 16
th

 February 2011 (right) in the Walney and 

Ormonde survey area (Danish Centre for Environment and Energy, 2011) 

 

Ormonde OWF 
Ormonde OWF 
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The Razorbills/Guillemots was the only species group that revealed sufficient number of 

observations to produce surface covering density estimates.  The two models revealed 

comparable total numbers of Razorbills/Guillemots in the study area, but with pronounced 

differences in the distribution of the birds between the two surveys.   

The model of the first survey in January 2011 revealed a total estimate of 2,143 birds, the 

majority of which were found in the central eastern parts of the study area (Figure 3.5.8).  

The mean density for the study area was 1.96 birds/km
2
.   

Figure 3.5.8.  The modelled density and distribution of 2,143 Razorbills/Guillemots in the 

Walney and Ormonde study area on 19
th

 January 2011 (Danish Centre for Environment 

and Energy, 2011) 

 

Ormonde OWF 
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The model of the second survey in February 2011 revealed a total estimate of 2,685  birds, 

the majority of which were found in the northern and south-western parts of the study 

area (Figure 3.5.9).  The mean density for the study area was 2.46 birds/km
2
.   

Figure 3.5.9.  The modelled density and distribution of 2,685 Razorbills/Guillemots in the 

Walney/Ormonde study area on 16
th

 February 2011 (Danish Centre for Environment and 

Energy, 2011) 

 

For a number of species, almost identical distribution patterns were seen between the 

19th January and the 16th February observations with human observers.  This was true for 

common eiders, common scoters and redbreasted mergansers.  These birds primarily 

forage on benthic prey and are therefore less impacted from changes in hydrographical 

conditions.  Gulls and razorbills/guillemot, which showed more changeable distribution 

patterns between surveys, to a much higher extent forage on pelagic food items, the 

distribution of which is determined amongst others by hydrographical conditions.  During 

the 19th January survey most of the birds from these two species groups were found in 

the eastern parts of the study area, while on 16th February most were seen in the western 

parts.  Such differences are likely to be determined by changes in hydrographical 

conditions in the study area.   

 

Ormonde OWF 
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High Resolution Image Observations 

The two high resolution image surveys revealed a total of 72 and 46 birds within the 

Walney/Ormonde study area for the 19th January and the 16th February surveys 

respectively (Table 3.5.4).   

Table 3.5.4.  The number of detected birds by species or species group for the two aerial 

high resolution image surveys conducted in the Walney and Ormonde study area in 

January and February 2011 (note that the results from February 2011 only cover 20% of 

the actual imaged area – refer to Figure 3.5.3) (Danish Centre for Environment and 

Energy, 2011)  

Species 19
th

 January 16
th

 February 

Gannet - 3 

Herring/gull/common gull 5 2 

Lesser black-backed gull 1 - 

Herring gull 3 - 

Common gull 5 1 

Little gull 2 - 

Kittiwake 3 1 

Gull sp. 2 6 

Razorbill/guillemot 51 33 

Totals 72 46 

During both surveys the avifauna found was dominated by gull and auk (alcid) species.  

The gulls were primarily herring gull and common gull, but kittiwake, black-headed gull, 

lesser black-backed gull and great black-backed gull were also recorded (Figure 3.5.10).  

Alcid species were primarily razorbills and guillemots, potentially with some puffins 

between them (Figure 3.5.11).  These species could not securely be separated in the 

images.   
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Figure 3.5.10.  The distribution of 21 and 10 gulls found in aerial images in the 

Walney/Ormonde study areas on 19
th

 January (left) and 16
th

 February (right), 

respectively (Danish Centre for Environment and Energy, 2011) 

  

 

Ormonde OWF 

Ormonde OWF 
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Figure 3.5.11.  The distribution of 51 and 33 razorbills/guillemots found in aerial images 

in the Walney/Ormonde study areas on 19
th

 January and 16
th

 February, respectively 

(Danish Centre for Environment and Energy, 2011) 

  

Comparison of results from the observations using human observers and the image 

surveys were conducted as comparison of estimated densities.  From the surveys with 

human observers razorbills/guillemots was the only species group that had sufficient 

numbers of observations to facilitate such density estimates.   

The survey area in which human observers were used was considerably larger than the 

image survey study areas, therefore estimated densities were compared in two more 

restricted zones, namely within the very near proximity to sites where both observations 

with human observers and image surveys had been performed (Figure 3.5.12).   

For the January 2011 image survey a total of 23.2 km
2
 was used to detect 

razorbill/guillemot density.  Within this area a total of 51 birds were recorded, equivalent 

to 2.20 birds/km
2
.  For comparison the average density of razorbills/guillemots was 

estimated, performed on the basis of the human-based data.  When calculated for the 

entire image study area it revealed a bird density of 3,87 birds/km
2
, and when the 

comparison was made on the basis of human observer density estimates from within the 

area of geographical overlap between image and human observer surveys the density 

estimate for the human observer data was 4.23 birds/km
2
. 

For the February 2011 image survey a total of 12.7 km
2
 was used to detect 

razorbill/guillemot density.  Within that area a total of 28 birds were recorded, equivalent 

to 2.20 birds/km
2
.  For comparison the average density of razorbills/guillemots was 

estimated, performed on the basis of the data from human observers.  When calculated 

for the entire image study area it revealed a bird density of 1.94 birds/km
2
, and when the 

comparison was made on the basis of human observer density estimates from within the 

Ormonde OWF 

Ormonde OWF 
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area of geographical overlap between image and human observer surveys the density 

estimate for the human observer data was 2.20 birds/km
2
.   

Figure 3.5.12.  The areas within the Walney/Ormonde survey area that were covered by 

overlapping surveys with human observers and image surveys for the January and the 

February surveys respectively.  Overlapping areas are indicated as “Image foot print, 

19th January 2011” and “Selected image foot prints, Feb 2011” (Danish Centre for 

Environment and Energy, 2011) 

 

While the densities of razorbills/guillemots found from images as compared to 

observations using human observers from the 16th February survey were almost identical, 

there was almost a factor 2 difference between the densities found from the two survey 

platforms for the 19
th

 January data.  Since the surveys were performed almost 

simultaneously, with only approximately two hours between them, the difference in 

density during the 19th January survey is unlikely to be caused by distribution shifts of 

these birds between the two surveys.   

The full aerial bird survey report is provided in Appendix G.    
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WWT Autumnal Migrational Counts 

A summary of the 2010 count data is given below.  Peak weekly 2010 count data for Pink 

footed geese and Whooper swans are displayed in Figures 3.5.13 and 3.5.14, respectively.   

The full 2010 count data report is provided in Appendix H.   

Figure 3.5.13.  Peak weekly counts of Pink-footed Geese at WWT Martin Mere during 

August-December 2010 (WWT, 2011) 
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Figure 3.5.14.  Peak weekly counts of Whooper Swans at WWT Martin Mere during 

August-December 2010 (WWT, 2011) 

 

Pink Footed Geese 

Until 13th September, only four Pink-footed Geese were present on the site, these being 

injured birds residing since the previous winter.  Two additional birds were counted on the 

reserve by wardens on 13th September, following earlier reports by members of the public 

and on the evening of 16th, over 600 birds were recorded flying over.  The peak count 

from the following week was of 10,070 birds on 22nd September.  

By 7th October numbers had increased to 14,040 and then increased rapidly to peak at 

36,000 on 17th October, the highest count ever recorded at the site (previously 27,500 on 

2nd November 1995).  Numbers then gradually decreased to 28,800 on 31st October and 

more rapidly thereafter to 20,000 on 6th November and 8,800 on 9th November.  

Numbers stabilised at under 10,000 birds until 24th November when they had decreased 

to 6,200 birds and then decreased to the lowest count for the period of 2,280 on 1st 

December and remained no higher than 4,000 for the rest of December.    

The arrival of significant numbers of Pink-footed Geese at Martin Mere was 6 days later 

than in the winter 2009/10, when 400 were counted on 10th September, however the 

arrival date was within the range recorded in 2002 – 2010.  The influx was associated with 

strong NW winds in the middle of September which could have provided more favourable 

migration conditions.   

The peak number of Pink-footed Geese occurred within the range of dates recorded in the 

2002 to 2009 winter but was the record highest count for the site.  The pattern of seasonal 

usage of the Martin Mere reserve by the pink footed geese was similar to previous years.  

It is considered that this year’s results may reflect the general increase in the wintering 

population reported by the Icelandic-breeding Goose Census.  However, the peak yearly 
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counts at Martin Mere have fluctuated over the historical count data, and trends within 

and between sites may be masked by the use of a network of sites by individuals both 

within and between years.   

 

Whooper Swans 

As with the Pink-footed Geese, a small number of injured Whooper Swans (three) had 

resided at Martin Mere since the previous winter and were the only Whooper Swans 

present until 11th October, when one new bird was seen.  Numbers then steadily 

increased to 126 on 18th October and then more rapidly to 287 on 19th and 638 on 20th 

October.  Numbers then increased in a series of gentle steps to peak at the end of the 

study period, with 2,100 birds observed on 30th December, a new highest count record for 

the site (formerly 1,900 on 21st January 2005).   

The start of the main arrival of Whooper Swans was slightly later than that of the winter 

2009/10 when 41 had arrived by 9th October compared to the first wild bird arriving on 

11th October 2010 and then small numbers of additional birds arriving over successive 

days.  The start of the arrival of swans coincided with a period of northerly winds which 

are more favourable conditions for migration.  The arrival and increase in numbers of the 

migrating swans was within the range observed in previous winters.   

As with previous years, numbers of Whooper Swans increased through the autumn and 

winter to the end of December and would be expected to peak in January or February.  

However, counts from the second and last weeks of December were already the highest 

recorded from the site, exceeding the former highest count of 1,900 on 21st January 2005.   

Results of the International Swan census suggest the wintering population of Whooper 

Swans in England is increasing (Worden et al., 2009), though as with Pink-footed Geese, 

the use of a network of sites mean results from any one site may not indicate this.    
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3.6 Archaeological Protocol 

3.6.1 Monitoring Requirement 

The exact wording within Clauses 3.1.20 and 3.1.21 of Marine Licence  32987/050711/7 

stating archaeological requirements is provided below:   

3.1.20 – The licence holder must conform with the recommended procedures for 

consultation and cooperation between seabed developers and archaeologists as set 

out in the Joint Nautical Archaeology Committee's (JNARC) Code of Practice for 

Seabed Developers. Having particular reference to: 

1. A written Scheme of Investigation prepared in conjunction with English 

Heritage to detail archaeological mitigation works offshore, within the inter-

tidal zone and onshore; 

2. Continued active dialogue with English Heritage to ensure that the historic 

environment is considered in the course of all pre-construction investigations 

end post-construction monitoring; 

3. The provisions in the JNAPC guidance for the prompt reporting and recording 

of archaeological remains encountered or suspected, during all phases of 

construction. 

Reason:  To ensure the integrity of the archaeological environment is not 

compromised.   

3.1.21 - The licence holder must report any wreck material recovered during pre-

construction investigations and during construction activities to the Receiver of 

Wrecks.   

Reason:  To ensure the integrity of the archaeological environment is not 

compromised.   

3.6.2 Archaeological Written Scheme of Investigation 

The Archaeological Written Scheme of Investigation (WSI) that covers the offshore 

elements of the Ormonde Project area is included in Appendix J.  The WSI was produced 

following a detailed archaeological assessment of the available marine geophysical data 

(Wessex Archaeology, 2009) (refer to 2009 monitoring report).   

The WSI called for the following elements to be executed throughout the construction 

phase of the project: 

o Archaeological Exclusion Zones; 

o Archaeological Communication Plan; 

o Archaeological Inter-tidal Walkover Survey; 

o Archaeological Watching Brief along route of Onshore Cable Connection at 

Heysham.   

3.6.3 Archaeological Exclusion Zones 

The archaeological review of marine geophysical data (Wessex Archaeology, 2009) and an 

assessment of additional records conducted during the compilation of the WSI document, 

identified four sites that should be subject to exclusion zones and a further 46 geophysical 
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anomalies that may have an anthropogenic origin.  These are illustrated in Figure 3.6.1.  

The four Archaeological Exclusion Zones are presented in Table 3.6.1.   

Table 3.6.1.  Archaeological Exclusion Zones as per the Ormonde Project Offshore Written 

Scheme of Investigation 

WA 

Ref. 

Classification UTM 

Easting 

UTM 

Northing 

Length 

(m) 

Width 

(m) 

Height 

(m) 

Notes Sources EZ 

7001 Dark 

Reflector / 

dolphin 

504757 5987874 18.1 1.2 0.0 Originally thought to 

be possible cable, or 

curvilinear geology in 

geophysical 

interpretation, 

however, probably 

related to UKHO 

records relating to 

remains of Baker Bell 

Dolphin, which is 

recorded less than 

30m away.   

6001, UKHO 
No. 5578 & 
5573 

Yes 

7002 Wreck 503539 5987191 61.6 19.2 3.2 Wreck aligned 

approximately NW-

SE, some possible 

scour associated to 

the SW.  Doesn't 

appear to have 

related debris.  Sand 

waves appear 

associated to the NE.  

Apparent structure in 

parallel lines centrally 

on wreck.  Probably 

related to UKHO No 

5568, previously 

recorded as wreck 

but later amended to 

foul ground.   

6002, 

UKHO No. 

5568 

Yes 

7049 Wreck 505518 5988119 51.0 10.5 0.0 Russian barque 

wreck, The Vanadis, 

stranded in a gale in 

1903, aligned SW/NE.  

Wooden sailing 

vessel, built in 1874.  

Two wrecks recorded 

by UKHO within 40m 

which are likely to be 

same wreck (Wreck 

No.s (5576 & 5577).  

Not covered by 2008 

geophysical survey.   

NMR_NATI 

NV-

1382266 

Yes 

7051 Foul Ground 500328 5984078    Foul ground recorded 

by UKHO.  Not 

covered by 2008 

geophysical survey.   

UKHO No 

61021 

Yes 
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Figure 3.6.1.  Archaeological Exclusion Zones (marked in red) as per the Ormonde Project Offshore Written Scheme of Investigation 
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3.6.4 Archaeological Communication Plan 

As per Section 2.1.3 of the WSI, and Archaeological Communication Plan was produced 

and circulated as necessary to the project and project vessels.   

The Archaeological Communication Plan set out the arrangements for the reporting of 

artefacts of archaeological significance during all phases of offshore installation.  The 

Archaeological Communication Plan is provided in Appendix K.  The archaeological 

discoveries flowchart as per the WSI is shown below in Figure 3.6.2.   

Figure 3.6.2.  Archaeological Discoveries Flowchart (Wessex Archaeology, 2010) 
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3.6.5 Archaeological Inter-tidal Walkover Survey 

Wessex Archaeology (WA) was commissioned on behalf of Ormonde Energy Limited to 

conduct an archaeological walkover survey of the inter-tidal section of the export power 

cable route (Wessex Archaeology, 2010).   

The objectives of this study were to identify (by walkover survey) archaeological features 

and sites within the area crossed by the inter-tidal section of the cable route, and to 

record, classify and obtain fixed positions for all visible sites, monuments and stray 

archaeological finds within the Area.  A further examination of the wreck of the Vanadis 

was also undertaken (Figure 3.6.3).   

The walkover survey was carried out between 24th and 27th May 2010.  It was conducted 

within a corridor along the extent of the proposed inter-tidal section of the cable route as 

shown in Figure 3.6.4.   

Figure 3.6.3.  Wreck of the vessel Vanadis at Heysham Beach, Half Moon Bay (Wessex 

Archaeology, 2010) 

 

Results 

Prehistoric Archaeology 

No prehistoric sites or finds, and no peat or other fine-grained deposits that may be 

indicative of the presence of preserved prehistoric land surfaces and/or activity were seen 

during the walkover.  The reasons for the absence of any visible peat/submerged forest 

remains may be explained by the reported depth of these deposits where found on either 

side of the cable route.   

At Sandylands, 1.5Km to the north of the cable route, a submerged forest is visible on the 

surface of the beach.  However, c.1km to the south of the cable route during the 

excavation of Heysham Harbour in the 1920s, peat deposits were recorded at 52ft 

(15.85m) below ordnance datum, which equates to between 5m and 6m below the beach 
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level in the vicinity of the cable route.  This suggests that the covering of beach sediments 

may increase to the south.   

This assessment of the depth of burial of deposits with palaeo-environmental potential 

must however be qualified by the suggestion that beach deposits have reduced in 

thickness since the excavation of the harbour.  The timing and scale of the erosion is 

suggested by the anecdotal account of Ken Calverley who has indicated that in the early 

1990s the Vanadis was covered by c.14ft (4.27m) of sand.   

If this latter point is correct then the 5m-6m difference between the peat/submerged 

forest levels between Sandylands and Heysham may not be correct, with a 1m-2m 

difference in levels more likely.  If this is the case then deposits with palaeoenvironmental 

potential may be present within the top 1m of beach deposits within the vicinity of the 

cable route, i.e. at a depth where they may be disturbed by the ploughing in of the cable.   

In light of the above, it was recommended that a watching brief be conducted during 

cable installation to allow the presence of suitable deposits to be identified if they exist, 

which would allow information to be gathered by other means such as coring.    
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Figure 3.6.4.  Archaeological Intertidal Walkover Survey Area (Wessex Archaeology, 2010) 
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Wreck of the Vanadis 

There were no visible features relating to the Vanadis directly along the line of the cable 

route.  However, the general debris field extended for at least 180m north of the wreck 

itself.  Therefore it was expected that stray timbers from the wreck may be encountered 

during cable laying.  A watching brief was recommended to be an appropriate means of 

gathering archaeological data during this process.   

It was also observed that the main body of the wreck of the Vanadis would not be 

impacted during cable laying if the existing proposal for a 75 metre radius exclusion zone 

was implemented.  The exclusion zone should be marked as such on the scheme plans.    

Conclusions 

The intertidal watching brief highlighted that the following work should be carried out in 

connection with the intertidal cable laying activities: 

 A watching brief is to be conducted during the installation of the export cable 

across the foreshore.  The watching brief will involve attendance by an 

appropriately qualified archaeologist during all intrusive groundworks, including, if 

necessary, the area of beach adjacent to the cable trench disturbed by excavation 

machinery and other vehicles;   

 Up-cast material and any standing section of trench edge is to be inspected by the 

watching brief archaeologist; finds will be collected and allocated a record number 

and their position, along with any features and/or layers of archaeological interest, 

will be logged;   

 If archaeological or palaeo-environmental deposits are seen then the construction 

team will make provision for the archaeologist to enter the working area and 

record them.  This will only take place if health and safety requirements are met.   

The full report from the intertidal walkover survey is provided in Appendix L.   

3.6.6 Archaeological Watching Brief: Onshore Cable Connection at Heysham 

The onshore cable works involved the excavation of a trench from the cable landfall at 

Half Moon Bay, Heysham, to the sub-station.  Based on the results of a desk-based 

assessment on the route of the cable to assess the impact of the development on 

potential archaeological resources (RPS Planning and Development 2009), Lancashire 

County Archaeological Services (LCAS) requested an archaeological watching brief to be 

conducted on the excavation of the cable trench in three areas as a condition of the 

planning consent.   

In total, three areas were to be subject to a watching brief during the excavation of the 

trench (Figure 3.6.5).  These included: 

 Land immediately east of the sea wall at Half Moon Bay across an area of grass 

and scrub, up to Smithy Lane; 

 Across an area of scrub south of the railway and across land of Heysham Golf Club 

up to Middleton Road; 

 Along a section of Middleton Road adjacent to the caravan park.  
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Oxford Archaeology North were employed by RPS Planning and Development on behalf of 

Vattenfall UK to carry out the archaeological watching brief, which was undertaken in 

November of 2009, April-June and September of 2010.   

Figure 3.6.5.  Site location showing the route of the proposed pipeline and watching brief 

areas (Oxford Archaeology North, 2010) 

 

Only two of the three areas were covered by the archaeological watching brief.  The 

section of cable crossing the area of scrub south of the railway and across land of 

Heysham Golf Club up to Middleton road was not monitored, although a subterranean 

structure discovered on the north-west end of the golf course was investigated.   

Excavations along Middleton Road were observed in November and December of 2009 

where two late nineteenth century structures were uncovered.  At the northern end of the 

watching brief area, red brick wall footing was located (Figure 3.6.6).  This most likely 

forms part of the perimeter wall of a property formerly located on the north-eastern side 
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of Middleton road, marked on the 1913 OS map of the area.  In the southern part of the 

Middleton Road watching brief area, sandstone foundation was located (Figure 3.6.7).  The 

position of the foundation is a good match for a structure marked on the 1895 OS map of 

the area, but which is absent from the 1913 edition.  No further post excavation works 

were recommended in relation to these two structures.   

Figure 3.6.6.  Wall footing looking south west surrounded by the hardcore of Middleton 

Road (Oxford Archaeology North, 2010) 

 

Figure 3.6.7.  Sandstone foundation, looking south-west (Oxford Archaeology North, 

2010) 
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No archaeologically significant deposits were recorded in the watching brief  undertaken 

between the sea wall and Old Smithy Lane at Half Moon Bay, Heysham (Figure 3.6.8).  At 

the time of the watching brief, approximately 2 metres of cable trench still needed to be 

excavated at this location, to be undertaken in 2011, although it is argued that given the 

nature of the findings to date, that no further archaeological work should be done.   

Figure 3.6.8.  Area of topsoil strip perpendicular to the sea wall, looking north-east 

(Oxford Archaeology North, 2010) 

 

The excavation to insert the cable duct across the land of Heysham Golf Course  identified 

a Cold War Royal Observer Corps (ROC) Monitoring Post located on the north-western 

edge of the golf course adjacent to Money Close Lane.  The site was in use between 1961 

and 1991 and had been partially demolished in the early 1990s during redevelopment 

works on the golf course.  The ROC Monitoring Post identified on Heysham Golf Course 

was recorded in its present damaged condition (Figure 3.6.9).  Given the number of 

surviving sites of this type in the country it is of low individual archaeological  importance 

and no further archaeological work was recommended.   
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Figure 3.6.9.  Exposed surface Heysham ROC Monitoring Post, looking north-west 

(Oxford Archaeology North, 2010) 

 

The full onshore cable connection watching brief report is provided in Append ix M.   
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4 Reporting 

The exact wording within Clauses 3.1.1 to 3.1.4 of Licence number 32987/050711/7 stating 

archaeological requirements is provided below.   

3.1.1 - The Licence Holder must ensure that pre-construction monitoring is carried 

out in the year prior to construction, to provide a baseline for subsequent 

monitoring of the effects of the wind farm, this survey should be cross-referenced to 

the Environmental Statement dated July 2005 and all subsequent correspondence 

with the Licensing Authority during the consenting process.  A post-construction 

monitoring programme must be carried out at the same time of year to follow the 

completion of the works.  Monitoring must be carried out at the same time each year 

for comparative purposes in the years following construction.  Further monitoring 

requirements may be imposed by the Licensing Authority in the light of the results 

of each phase of the monitoring programme.   

Reason: To minimise the environmental impact of the works.   

3.1.2 - The Licence Holder must provide the Licensing Authority with a detailed 

schedule of planned construction works four months prior to their commencement 

so that the Licensing Authority can agree a definite timetable for the construction 

and monitoring of licence conditions.  This schedule should contain timings for 

mobilisation of plant, delivery of materials and all installation works and timings for 

preparing survey specifications, data collection, analysis, report writing and dates 

that monitoring reports will be submitted to the Licensing Authority.  Subsequent to 

the agreement of this timetable, should unavoidable problems occur in meeting this 

schedule, the Licence Holder must notify the Licensing Authority and seek 

instruction on the monitoring schedule.   

Reason: To minimise the environmental impact of the works.   

3.1.3 - The Licence Holder must ensure monitoring reports must be forwarded to the 

Licensing Authority & Natural England on an annual basis, additional interim reports 

should be submitted if the results trigger further monitoring work.  Three copies of 

each report and an electronic copy of each report must be forwarded to the 

Licensing Authority by the date specified in the schedule required under condition 

3.1.2 (expected to be within three to six months of the completion of the analyses).  

The Licence Holder should advise the Licensing Authority if circumstances suggest 

that there will be a delay in the submission of reports.   

The reports should include assessment, conclusions and an executive summary and 

the data within all reports should consist of its processed and unprocessed forms.   

The various components of the monitoring programme and resultant reports, as 

described in conditions 3.1.4 to 3.1.8, 3.2.1 to 3.1.2 and 3.3.1 and Annexes 1 and 2 of 

this Licence, should be integrated so as to compare related environmental 

parameters e.g. the bird monitoring should address the conclusions of the benthic 

studies which should similarly draw on the sedimentary studies.   

Reason: To minimise the environmental impact of the works.   

3.1.4 - The Licence Holder must carry out a programme of sedimentary, hydrological, 

benthic, ornitholigical and other monitoring, as outlined in Annex 1 and 2 attached 

to this Licence.  The full specification for the monitoring programme will be subject 

to separate written agreement with the Licensing Authority following consultation 
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with CEFAS and Natural England at least four months prior to the proposed 

commencement of the monitoring work.   

Reason: To minimise the environmental impact of the works.   

The proposed monitoring programme for all phases of the project is given in Table 4.1.   

It is therefore proposed that a further construction monitoring report, covering the year 

2011, will be issued to the Licensing Authority in due course.   
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Table 4.1.  Proposed Ormonde OWF Environmental Monitoring Programme (All Project Phases) 

Survey 

2008 2009 
2010                      

(Yr 1 Construction) 
2011                                    

(Yr 2 Construction) 

2012                   
(Yr 1 Post 

Construction) 

2013                     
(Yr 2 Post 

Construction) 

2014                       
(Yr 3 Post 

Construction) 

Q
1 

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 

Pre-Construction Period                             

Construction Period (Offshore)                             

Post-Construction Period                             
 

Benthic Survey (Wind farm/Cable route) 
(inc Annex 1 habitat survey) 

                            

Bathy/SSS export cable route survey                              

Preparation of Archaeological Protocol                             

Construction (piling) noise monitoring                             

Construction Suspended Sediment Survey                              

Marine Mammal Mitigation Programme                             

Fisheries Surveys                             

Boat-Based Bird Surveys                             

Aerial Bird Surveys                              

Autumnal Goose/Swan landings                             

Operational Noise Monitoring                             

Post-Construction Debris Survey                             

Post-Construction Bathymetric survey                             
 

Pre-construction (baseline) report             
Submission to Licensing Authority 

                            

Annual Report to Licensing Authority (LA)                             

Meetings with LA to evaluate programme                              

 

KEY  Duration of key project-stages  Proposed survey periods  Previously completed surveys  Annual reports  Meetings 
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Appendix A:  Sediment Monitoring Report 

 

PARTRAC (2010), Ormonde Sediment Monitoring Report, ref.: P1150.05.D03v2.   
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EXECUTIVE SUMMARY 
 

Partrac Ltd were contracted to carry out a sediment monitoring survey on two occasions during 
the piling of the foundations at the Ormonde offshore wind farm. This occurred during a neap 
tide (6th May 2010) and during a spring tide (1st June 2010). 
 

No trace of elevated total suspended solids were detected at the distance at which the surveys 
took place, although slightly elevated TSS concentrations were detected after the cleaning of 
the pile interior. The conclusions of this report are that there was no substantial plume caused 
by the piling of the foundations at Ormonde. 
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1.  INTRODUCTION 

1.1 Background 
 

Ormonde Offshore Wind Farm is located in the east Irish Sea, approximately 9 km from 
Walney Island in the UK (see Figure 1). It will be comprised of 30 5 MW wind turbines 
connected to the UK National Grid via submarine cables through to the United Utilities 
distribution network at Heysham in Lancashire. 

 

 
Figure 1. Location map of Ormonde OWF (image from Scope of Work). 

 
Foundations for the turbines at the Ormonde OWF are to be quadropod jacket foundations 
consisting of four smaller piles. This is different to other Round 1 sites, which have large (6 m) 
diameter monopiles. In all, 30 turbines will be erected in addition to a substation platform also 
located on site. 

 
Piling commenced on the 29th April 2010 and was still ongoing at the time of publication of 
this report. During this period, Partrac were contracted to monitor the sediment plume 
produced as a direct result of piling at two separate locations. The first survey took place on 
the 6th May 2010 during a neap tide; the second and last survey was completed on the 1st 
June 2010 during a spring tide. 
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2. METHOD 

2.1 Introduction 
 

The initial consent for the FEPA licensing required monitoring for suspended sediments at fixed 
locations; however, an alternative methodology which has been previously used successfully at 
other Round 1 wind farm sites (including at Barrow OWF adjacent) has been adopted. As such, 
through consultation with CEFAS, the method to carry out the monitoring is as a series of 
transects over one tide to map the sediment plume during piling. A YSI 6600 multi-parameter 
instrument comprising CTD (conductivity, temperature, depth) and OBS (optical backscatter) 
sensors was used in conjunction with an OSIL Minibat towed system to monitor the conditions 
at ¾ water depth both upstream of and downstream of the two piling locations, with the aim to 
complete transects successively further downstream of the piling until two transects had 
occurred with no distinguishable difference with the background levels of turbidity.  

 
Our approach embodies best industry practise wherever possible (e.g. CEFAS 2002; 2004) in 
relation to environmental sampling and, in particular, sediment sampling. In addition, we 
operate to strict internationally recognised standards for sampling and sample handling and 
processing (e.g. ISO), and we integrate current academic knowledge into our science. 

2.2 Equipment Specification 

2.2.1 Towfish 

 

To monitor at ¾ water depth and over transects, Partrac used a MiniBAT FC60 as a fully 
integrated OBS/CTD towed system for this work (Fig. 2). The MiniBAT is comprised of a 
MiniBATtowfish with wing-control, a 100 m tow cable, a GPS/Echosounder for navigation, and 
a YSI 6600 multiparameter CTD with integrated turbidity. The FC60 was chosen as it is easily 
deployed by one person and can be controlled automatically to maintain depth, whilst 
avoiding any seafloor obstacles. The depth of the survey areas was approximately 22 m, and 
so the initial aim was to keep the Minibat at a depth of approximately 5-6 m off the seabed. 

 
Figure 2. MiniBAT FC60 towfish. 

 

 



 

 Page 9 of 31 P1150.05.D03v02 - Final 
Report.docx 

 

2.2.2  Multi-parameter Instrument 
 

The MiniBATwas used with a YSI 6600 multiparameter CTD with integrated turbidity (Fig. 2), 
which has been successfully used in many previous dredge monitoring surveys.  The sonde is 
capable of concurrent measurements of conductivity, temperature, pressure and turbidity (Fig. 
3; Table 1), and a self-cleaning head effectively prevents biological or sediment build up or 
bubbles from affecting the measurements.  

 

Prior to and following the survey the conductivity and temperature sensors were calibrated 
using standard seawater and distilled water of known temperature, and the pressure sensor was 
tested through immersion. The turbidity sensor was calibrated using 10 known mass 
concentrations of site sediment. 

 

 
Table 1. Measurement specifications for each of the sensors on the YSI 6600 multi-parameter instrument. 

 

Variable Range Resolution Accuracy 

Conductivity 0 to 100 mS cm-1 0.001 to 0.1 mS cm-1 
(range dependant) 

±0.5% of reading + 
0.001 mS cm-1 

Salinity 0 to 70 PSU 0.01 PSU ±1% of reading or 0.1 
PSU (whichever is 

greater) 

Temperature -5 to 60°C 0.01°C ±0.15 °C 

Depth 0 to 61 m 0.001 m ±0.12 m 

Turbidity 0 to 1000 NTU 0.1 NTU ±2% of reading or 0.3 
NTU (whichever is 

greater). 

 

 
 

 

 
Figure 3. YSI 6600 Multi-parameter sonde. 
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2.2.3  Water Sampling  
 

To calibrate the sonde using ambient total suspended solids, a horizontal 3 litre Van Dorn 
water sampler was used to sample water upstream of the piling as a background level (Figure 
4). This comprises a horizontal Perspex cylinder 0.15 m diameter and 0.4 m long which is 
lowered through the water column. At the specified sampling depth a metal messenger is fired 
down the supporting wire to close the two end caps; the sampler is then recovered vertically. 
This instrument has fins at the end of the instrument to orientate the water sampler into the 
prevailing flow direction.  

 
 

 
Figure 4. The Van Dorn water sampler. 

 

Water sampling activities follow ISO 5667-17:2000 (Part 17). The method statement for 
obtaining water samples is summarised below. 

 

1. The water sampler lifting line was attached to the deck winch and the tethered depth 
sensor attached to the bottom of the water sampler. 

2. Once the position was verified by vessel GPS units, station, the water sampler was 
lowered over the side of the work vessel at a constant rate to the desired water 
sampling depth (site dependent).  

3. Once the required water depth was reached and recorded, a ‘messenger’ was released 
to trigger the water sampler. 

4. The water sampler was returned to the deck of the vessel and the water transferred to a 
pre-labelled, sterile sample bottle. 

5. This sample was then placed within a cool box for sample preservation and transported 
to the laboratory. 

6. All information regarding collection of water samples (location, time, water depth and 
initial QA of water samples) was recorded on individual survey sheets. 

2.2.4  Sediment Sampling  

 

A van Veen sediment grab was used on the second survey to collect seabed sediments. These 
were required in order to create samples of increasing turbidities for regression analyses of 
NTU versus Total Suspended Solids (TSS). The method for collecting the sediment sample is as 
follows: 
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1. Sufficient cable for the depth plus extra to account for any drift was laid out. 
2. The grab sampler was then set ensuring that fingers were kept away from the bucket. 

The sampler was lifted by the cross brackets to ensure that the trap remained set and 
then lowered over the side of the vessel. 

3. The trap was lowered through the water column and let free fall from ~5 m above the 
seabed. The force of landing on the seabed released the catch enabling the buckets to 
close. 

4. A GPS reading of position was recorded. 
5. The sampler was carefully lifted to grab sediment as the mechanism closed, and 

returned to the deck. 
6. The grab was opened and the sediment transferred into a pre-labelled sample bag. 

7. The samples were then placed within a cool box for sample preservation and 
transportation to the laboratory. 

8. All information regarding collection of water samples (location, time, water depth and 
initial QA of water samples) was recorded on individual survey sheets. 

 

2.3 Sample Calibration 
 

The turbidity sonde was calibrated using the following method based on ISO 7027:1999: 
1. One litre of water is added to a plastic container which is covered with dark tape 

around the outside to reduce light. 
2. Place the container onto a magnetic stirrer and add a clean 'flea' (magnet). 
3. Set the stirrer to create a homogenous solution although ensuring that the surface 

agitation is prevented/controlled. 
4. Ensure that the sonde head is clean and fix the instrument in place so that the sensor is 

at mid-depth. Ensure that the sensor is set to wipe so that bubbles or other build up is 
removed. 

5. Set the instrument to record data and wait until a stable reading is displayed.  
6. Syphon out 0.5 l of the solution at sensor depth and transfer it to a clean bottle for TSS 

analysis. 
7. Retain the second 0.5 l as back-up and store at 4 degrees. 
8. Repeat steps 1 to 7 but add in a small known mass of local sediment to increase the 

turbidity of the solution. 
9. Repeat step 9 with incrementally increasing masses of sediment.  
10. Store the sample at 4 degrees until TSS analysis can be undertaken at a UKAS 

accredited lab. 

 

Sub-samples of the water sample was sent to a UKAS accredited laboratory for Total 
Suspended Solids analysis (ISO/IEC 17025:2005). The method involves filtering the sample 
through a micro-pore filter and then measuring the dry mass of the particulate matter retained 
on the sieve. 

 

2.4 Survey Methodology 
 

The tow-fish survey was undertaken to map any plume feature arising from piling operations 
from the Buzzard rig on the Ormonde offshore wind farm site. The survey vessel, Seecat C, was 
used to tow the MiniBAT/YSI 6600 sonde unit at ¾ of the water depth so that the 
measurements were taken from approximately 4 to 5 m above the seabed (Figure 5). In reality 
this was at a depth of approximately 16 -20 m. The aim was to survey in a number of parallel, 
linear transects perpendicular to the axis of the tidal flow run at increasing distances from the 
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pile for a tidal cycle (ebb and flood tide). This is shown in Figure 6. The transects were 
completed where sediment concentrations level out at the periphery of the plume (i.e. 
corresponding to the background loading for that particular state of the tide).  This approach 
would bisect any plume generated by the piling and advected up/downstream by the tide.  

 
During background surveys the vessel either completed circular transects, or repeated the same 
transects until the plume reached the edge of the exclusion zone with the intent to follow the 
plume once it passed this point.  

 

The survey vessel moved at a speed of ~4-6 knots (appropriate for the MiniBAT system), and 
data were collected at a rate of 1 Hz throughout the survey to ensure appropriate spatial 
resolution for the data.   

 

 

 
Figure 5. Schematic to show the arrangement for towing the MiniBAT system above the seabed. 
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Figure 6. Schematic representation showing vessel transects to map the sediment plume. The region upstream and 
downstream would be sampled during flood and ebb tides.  

 
Occasional water and sediment samples were collected throughout the survey programme to 
provide independent data, and to provide samples for sensor calibration, with the aim of 
collecting a variety of turbidities. 

2.4.1 Vessel Positioning  

 
Positioning for the first survey used the GPS that was integrated with the Minibat system. For 
the following survey, an independent DGPS system was used (Hemisphere Vector). To verify the 
accuracy of this system, a navigation check was carried out prior to the survey. 

2.4.2  Other Observations 

 
Records of meteorological conditions were made where possible when the vessel was stationary 
including: 

 

 Time. 

 Position. 

 Wind speed, wind direction using a handheld anemometer. 

 Wave height, wave direction. 

 Sea state visibility. 

 Cloud cover / rainfall observations. 
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3. RESULTS 
 

All times are in GMT. 

 
Table 2. Summary of survey activities. 

 

Survey One Survey Two 

Transect 
Number 

Time 
(GMT) 

Filename Comments 
Transect 
Number 

Time 
(GMT) 

Filename 
Comments 

1 12:03 P1150B Background 1 14:15 1415 Background 

2 13:27 P1150C Piling 2 15:15 1515 Piling 

    3 16:31 1631 Background 

    4 17:44 1744 End of 
Piling 

    5 18:12 1812 Background 

    6 19:29 1929 Test  

    7 19:52 1952 Clean Pile 

    8 21:18 2118 Piling 

 

3.1 Navigation Check 
 

The navigation check was carried out between 09:59 and 10:22 at a 2 Hz sampling frequency. 
The results are shown in Figure 7 and show that accuracy was well within the < 0.6 m stated 
by the manufacturer. The horizontal dilution of precision (HDOP) was between 0.9 and 1.9 
(excellent). 

 

 
Figure 7. The results of the navigation check. 



 

 Page 15 of 31 P1150.05.D03v02 - Final 
Report.docx 

 

3.2 First Survey (06/05/10) 
 

The vessel left Fleetwood harbour at high water (04:53 GMT) due to water level restrictions 
preventing access at other times. After arriving at site, the equipment was quickly deployed as 
piling had just been completed and it was hoped that a turbid plume would still be present to 
sample. However, no elevations in turbidity were noted. The equipment was then tested 
thoroughly, collecting data on the background TSS levels, whilst the next pile was organised. 
Piling did not commence until 13:24, with hammering starting approximately 20 minutes later. 
Piling was completed at 14:55, but due to the restrictions at Fleetwood harbour, the vessel had 
limited time to survey until having to return and as such, only one pile was surveyed (otherwise 
having to remain outside the harbour for a further 12 hours). 

 

Figure 8 depicts the route taken during one of the background surveys undertaken as piling 
works were being prepared. There was no variation in the concentration of Total Suspended 
Solids (TSS), although a slight difference was noted with change in depth (Figure 9). 
 

Figure 10 depicts the transects undertaken during the piling works (covering time from 13:28 
to 15:16). The TSS concentration remained the same as that detached during the background 
survey, with any minute changes a result of differing depths (Figure 11). 

 
Figure 8. Total suspended solids map– background survey (12:03). 
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Figure 9. Total suspended solids time series – background survey (12:03). 

 

 
Figure 10. Total suspended solids map – piling (13:28). 

 

 
Figure 11. Total suspended solids time series – piling (13:28). 

 

3.3 Second Survey (01/06/10) 
 

After confirmation that piling activities would be undertaken, the vessel left Fleetwood at 
12:35. As no sediment was detected during the previous survey, it was agreed that the 
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exclusion zone would be decreased, requiring coordination with the marine mammal 
observation vessel.  

 

The test flight of the Minibat showed that there was slightly elevated turbidity in comparison to 
the previous survey as could be expected due to the spring tidal phase. 
 

The Buzzard was able to install three of the piles during the survey before Seecat C was 
obliged to return to Fleetwood harbour. 

 

An issue with the Minibat software resulted in the equipment having to be controlled manually 
after 17:44. 

 

 

The first transect was commenced at 14:15 upon arrival at site. No piling was underway and 
so this first transect was undertaken as a background investigation. 
 

 
Figure 12. Total suspended solids map– background (14:15). 

 
Figure 12 shows that background levels were very low overall in the waters surrounding the 
Buzzard rig. However, there is a difference between the surface water and deeper waters which 
is illustrated in Figure 12. 
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Figure 13. 3D representation of total suspended solids (14:15). 

 

The next transect undertaken at 15:15 and spanned the time during which the Buzzard was 
preparing to pile, during the piling event (starting at approximately 15:49), and after piling 
had finished. There is a slight increase in Total Suspended Solids (TSS) when compared the 
previous hour, although whether this is due to the piling activities or the increase in currents 
flow (at this time ebbing) cannot be differentiated. The peak of TSS occurs to the south west of 
the Buzzard, although this leg had the Minibat flying closer to the seabed than at other times 
(within 2 m; this can be seen in Figure 14). 

 
 

 

 
Figure 14. 3D representation of total suspended solids (15:15). 
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Figure 15. Total suspended solids time series (15:15). 

 

Figure 15 is a time series of TSS, and whilst there is a slight elevation of TSS between 
approximately 15:50 and 15:58 (the timescale of piling), the increase is not significant and is 
present only in the nearbed waters (as signified by the significant drop in TSS at the end of the 
profile when the Minibat was recovered). 
 

 

 
Figure 16. Total suspended solids map (16:31). 

 

For Transect 3 (16:31, Figure 16), the Minibat was towed around the Buzzard in an undulating 
manner (between 15 -23 m depth – see Figure 17) to determine if there was any difference in 
turbidity at depth, and to ensure that no plumes were present in the surrounding area around 
the rig. This was a failsafe to ensure that any plumes were travelling in the direction predicted 
within the tidal stream atlas and from onsite observation. 
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Figure 17. Profile of TSS over depth (16:31). 

 

 
Figure 18. Total suspended solids time series (16:31). 

 

The Minibat was recovered in order to take a water sample, but was redeployed at 16:31. 

 
To ensure that there was no issue with the deployed Minibat that prevented high levels of 
turbidity to be detected, the Minibat was flown very close to seabed to skim the surface of the 
seabed and suspend sediment into the water column. This caused a peak in turbidity and 
confirmed that the Minibat was in correct working order. 

 
A grab sample was taken for calibration purposes prior to Transect 5 during preparation for 
the next pile. Transect 5 was commenced at 17:44 but the Minibat experienced an issue where 
communication between the software and the Minibat ceased, although data were still 
transmitted. This issue resulted in the control having to be transferred to manual. As such, 
Transect 5 represents transfer from automatic flight to manual (Figure 19 and Figure 20). The 
spike seen in Figure 20 is an artefact of the Minibat/sonde being towed behind the vessel at 
the surface (as requested by the malfunctioning software). 
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Figure 19. Profile of TSS over depth (17:44). 

  

 
Figure 20. Total suspended solids time series (17:44). 

 

Transect 6 was commenced at 18:12 and transects were undertaken to the southwest of the 
Buzzard (Figure 21) as the piling work had been commenced during time when the software 
was experiencing issues. However, judging by the speed of the tide, it was estimated that the 
plume, if present, would have travelled beyond the inner exclusion zone and should be 
detectable at this time. The Minibat was flown generally below 20 m depth (Figure 22) with the 
occasional rise to 12-15 m as the vessel changed orientation. Transects were run repetitively 
to the southwest of the rig, which was in the direction of the current flow (as noted on the tidal 
stream atlas and site observations), but no changes in turbidity were noted. At 19:14, the 
Minibat touched the seabed, causing a spike in the turbidity readings (Figure 23). This same 
plume was detected on the following leg, but the TSS had reduced from a maximum peak of 
~200 mg l-1, to 8 mg l-1 (Figure 23). 
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Figure 21. Total suspended solids map (18:12). 

 
Figure 22. Profile of TSS over depth (18:12). 
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Figure 23. Total suspended solids time series (18:12). 

 

Transect 7 (19:29) was recorded as the Minibat was recovered and shows the change in TSS 
with water depth (Figure 24). The difference is approximately 1 mg l-1. The spikes seen in 
Figure 25 are not representative; instead indicating when the Minibat was at the surface/in air. 

 
 

 
Figure 24. 3D representation of total suspended solids (19:29). 

 

 
Figure 25. Total suspended solids time series (19:29). 
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Transect 8 (19:52) was commenced to ensure that no plume from the previous piling was still 
present. Seecat C manoeuvred in transects as specified, to the south of the Buzzard (Figure 26) 
at around 20 m depth (Figure 27). However, TSS remained at background levels. At 20:10, the 
Buzzard began to clean the inside of the installed piles and a fountain of turbid water was 
visible on the surface. It was estimated that the plume would reach the vessel approximately 
20:30, and indeed evidence was seen in the form of bubbles on the surface. A slight peak was 
also detected at 20:35, corresponding to a TSS of 8 mg l-1; twice the background level. 
Unfortunately, when trying to turn the vessel back around, the relative speed of the Minibat 
dropped and contacted the seabed which caused a larger spike in the turbidity (300 mg l-1). 
However, this occurred away from the bubbles (produced from the cleaning) and as such, 
could be tracked as a separate entity from the pile cleaning plume. The vessel followed the 
transects as specified, gradually moving away from the Buzzard rig (Figure 26) and the peak 
(and associated bubbles) was detected again at 20:43 (10 mg l-1) and again at 20:48, but 
much less concentrated (6 mg l-1). After this point the TSS remained at background levels 
(although the bubbles were still visible on the surface). However, upon the commencement of 
returning the Minibat to the surface so a water sample could be taken, it was noted that the 
NTU values (denoting turbidity) increased minutely, instead of decreasing as had been seen 
previously. Therefore, the Minibat was kept submerged but at a shallower depth (~8 m BSL). 
On this occasion, the TSS recorded peaked at 8 mg l-1. No other peaks were noticeable after 
this, and so the Minibat was recovered in order to take a water sample where the bubbles were 
still present. 

 

 
Figure 26. Total suspended solids map (19:52). 

 
 

 
Figure 27. 3D representation of total suspended solids (19:52). 
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Figure 28. Total suspended solids time series (19:52). 

 

Advance warning of imminent piling was given at 21:00, and so the Minibat was relaunched 
as soon as the pile-cleaning water sample had been taken. Piling started approximately five 
minutes after re-deployment. Transects were run according to specification, to the southeast of 
the Buzzard rig, but there were no peaks indicative of a turbidity plume. The Minibat was flown 
as deep as possible to see if any plumes were present very close to the seabed, but as the 
vessel changed orientation, this caused an increase in TSS as the Minibat lost altitude too 
quickly to control manually, hitting the seabed (Figure 29). The Minibat was recovered at 
approximately 22:30 in preparation for the next piling event. However, a bank of fog quickly 
descended obscuring the Buzzard, and more importantly, the MMO vessel, which was also 
under tow. As the risk of collision between the tows was substantially higher, and the journey 
back to the harbour slower (limited time was remaining regardless), the decision was made to 
call off the survey and return to harbour. 
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Figure 29. Total suspended solids map(21:18). 

 

 
Figure 30. 3D representation of total suspended solids (21:18). 
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Figure 31. Total suspended solids time series (21:18). 

3.3.1 Water samples  

 

The water samples collected offshore were all of lower concentration than the samples taken 
within the harbour, showing the comparative clarity of the water even during piling operations. 
Six samples were required for each survey. The first survey did not meet this requirement due to 
the combined factors of the delay in the commencement of the piling and the accessibility 
issues with Fleetwood harbour. It was considered to be of greater value to collect data 
recorded by the sonde and detect the plume rather than collect a complete set of six 
background water samples within the limited time available. Six water samples from the second 
survey were produced for the calibration of the sonde, with the aim to collect further samples 
within a plume if detected. Unfortunately, no plume was detected, although a water sample 
was taken within the area affected by the pile –cleaning fountain. 

 
Table 3. Locations of all water samples and the grab sample. 

Sample Name Latitude Longitude TSS (mg l-1) Comments 

A (20m BSL) 54˚ 04.860 N 003˚ 23.554 W 3.2  

B(15m BSL) 54˚ 04.860 N 003˚ 23.554 W <3  

C(10m BSL) 54˚ 04.860 N 003˚ 23.554 W <3  

D (artificial 
turbidity test 

solution) 

n/a n/a 43.4  

Harbour   12.1  

1 54˚ 05.545 N 003˚ 28.235 W 2790 Hit bottom 

2 54˚ 05.558 N 003˚ 28.201 W 6  

3 54˚ 05.240 N 003˚ 28.043 W 5.4  

4 54˚ 05 156 N 003˚ 27.668 W 5.6  

Distilled Water n/a n/a 3.9  

Grab sample 54˚ 05.570 N 003˚ 28.264 W.     
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4.  DISCUSSION 
 

Before the results of the survey are discussed it would be wise to consider the limitations of the 
method approved by CEFAS for this work. Using a towed system as we have has the advantage 
that it is an in situ measurement and can record the changes in the water column at a high 
rate of sampling (1 Hz). However, its disadvantages include: 

 It is a single-point measurement and thus will only detect a change if the plume is 
large enough horizontally and vertically to track from the offset. 

 Limitations on the vessel speed and manoeuvrability due to the tow become limitations 
on the method. 

Due to these disadvantages and the inability to survey more than a small volume of water at 
one time, the results gained from this survey cannot be viewed as absolute in regards to the 
size of the plume. We would suggest that future developments consider the use of other bona 
fide methods such as Sediview, developed for the dredging industry to account for the issues 
stated previously. 
 

4.1 First Survey (06/05/10) 
 

The first survey was conducted on a neap tide with an exclusion zone around the Buzzard rig of 
500 m. Furthermore the piling was commenced near the end of the 12 hour window in which 
we were able to survey, and so only one piling event has been recorded. 

 

The survey did not detect any elevation in the turbidity of the water column, and water samples 
taken had TSS readings close to the limit of detection (~3 mg l-1). It was theorized that the 
weak neap currents and distance of the exclusion zone from the piling produced a situation 
where any plume generated dispersed before reaching the sensor. As such, the following 
survey was arranged for spring tide conditions and with an exclusion zone of 300 m, which was 
as close to the rig as safely possible. 

 

4.2 Second Survey (01/06/10) 
 

Background levels of turbidity were slightly elevated from the previous survey (0.5-1.0 NTU in 
comparison to 0.3-0.5 NTU), which could be a condition of either increased biotic particulates 
(e.g. phytoplankton) or increased concentrations of sediment due to the spring tidal conditions. 
As for the previous survey, no significant changes in the turbidity occurred during or after 
piling despite the faster currents and reduced distance from the piling rig. To ensure that the 
Minibat was not being towed too high or too low, and missing the plume body, the unit was 
flown in an undulating pattern until a significant change in turbidity was detected. Despite this, 
no change was detected. Although the sonde was tested prior to the survey using samples of 
known concentration and within Fleetwood harbour, the lack of detection required that a 
further test whilst the Minibat was deployed was proposed to rule out any issues with the 
instrument. The echosounder showed that the seabed was relatively level with no indication of 
obstacles that would be an issue if the instrument was towed adjacent to the seabed. 
Therefore, the flightpath was kept close to the seabed until the bottom rails of the tow 
disturbed the seabed to produce a plume. This was successful, and the resulting plume was 
detected by the sonde and confirmed that there were no operational issues with the sensors. 

 

Whilst nothing was detected during or after any of the subsequent piling events, a slight plume 
was noted after one of the piles was cleaned. A large turbid fountain was observed at the 
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surface of the water column, and a very small peak in turbidity detected by the sonde. 
However, this peak corresponded to a total suspended solid concentration of approximately 10 
mg l-1, and although this was detected on subsequent transects, the concentration quickly 
reduced back to background levels. Because bubbles from the cleaning were still visible on the 
surface it was relatively easy to establish the approximate position of the plume; therefore we 
could conclude that any plumes do settle relatively quickly.  

 

The grab sample taken during this survey did not undergo particle size analysis; however, by 
observation it was a muddy sand. The proportion of mud would suggest that a plume should 
be generated if the seabed has been disturbed. To get a further understanding of the 
properties of the sediment it may be advisable to undertake some particle size analysis and/or 
settling velocity analysis, which would aid prediction of the extent of any plume generated.  

 

The question to why no sediment plumes were detected as a result of piling despite the mud 
content of the sediment sampled must be asked. It is likely that a plume is generated during 
piling but the size or concentration of this plume at source is unknown. Therefore, if a plume is 
generated, why was one not detected? Four potential reasons for the observations are: 

1. The plume is not of sufficient volume or concentration to be detected beyond the 
exclusion zone around the rig. 

2. The current speeds were too low and sediment settling occurred before the exclusion 
zone was reached. 

3. The instrumentation was not working properly. 
4. The methodology is insufficient to detect and track a turbid plume. 

 
Point 2 may be of some consequence during the first survey, which was undertaken during a 
neap tide. However, during the second survey, bubbles resulting from the pile cleaning were 
noted outside of the exclusion zone suggesting that current speeds were sufficient to transport 
a plume into the observation area. 

 
Point 3 was a consideration throughout the survey; however, the reliability and correct functioning 
of the sonde was proven through periodic quality assurance testing both prior to, and during, deployment. 
These tests include: 

 testing with turbidity reference standards (NTU standards) 
 testing with samples of known and verified TSS concentration (UKAS-accredited laboratory) 
 testing with comparatively clear water (offshore surface water) and comparatively turbid water 

(from within the harbour) at intervals through the survey  
  flying of the Minibat at a variety of depths to detect small changes in background turbidity levels 

due to bottom resuspension 

 deliberate flying of the Minibat to graze the surface of the seabed to create a plume which it 
detected. 

Whilst the methodology has limitations (Point 4), it is still sufficient to be able to detect a 
plume if it were present; furthermore, water samples taken down stream of the rig post-piling 
would have also have captured evidence of increased sediment suspension. The limitations of 
the method could be overcome in future sediment monitoring surveys with the use of other 
broad-scale methods such as Sediview. Developed with the dredging industry in mind, this 
method is able to view 90% of the water column profile at once (using ADCP technology), with 
on site water samples used to provide calibration from acoustic backscatter to total suspended 
solids (TSS). This method is able to profile a larger area and as such the likelihood of not 
detecting a plume because the sensor is not at the right depth is nullified. Furthermore, the 
manoeuvrability of the vessel is vastly improved and risks associated with towing removed. The 
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disadvantage that the sensor is not in situ is remediated by the ease of taking increased 
numbers of water samples (without the tow), which are actual measurements of the TSS. 

 

It can only be concluded that Point 1 is most likely and that the plume was not of sufficient 
volume or concentration to extend beyond the 300 m (minimum) exclusion zone. 



 

 Page 31 of 31 P1150.05.D03v02 - Final 
Report.docx 

 

5. CONCLUSIONS 
 

Due to the nature of the seabed, it is highly likely that a plume is generated during piling 
operations. However, evidence of a turbid plume was not detected in the first survey, although 
neap tidal conditions and distance away from the source were likely to have contributed to this 
finding. Furthermore, only one pile was installed during this survey, limiting the volume of data 
that could be collected. The second survey encompassed the installation of three piles, with the 
final fourth pile not monitored due to the encroaching foggy conditions. This survey took place 
during spring tidal conditions, and the exclusion zone was reduced from 500 m to 300 m to 
increase the chance of detecting any potential plumes generated as the result of piling 
activities. However, all the piles were installed and no plumes were detected either by the 
sensor or associated water samples. The seabed sediment is composed of muddy sand; the 
sand component of any plume is likely to settle out in the near vicinity of the piling due to the 
relatively low current speeds experienced during the survey (even during springs, there was 
little evidence of flow around the anchor buoys). The mud component should be carried 
further, although the results of the survey suggest that it is not carried further than a couple of 
hundred metres from the source. Because it was not detected, the size of the plume at source is 
not expected to be very large, or of a high concentration. 
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Appendix B:  Underwater Noise Monitoring Report 

 

Subacoustech (2010), Measurement and Assessment of Underwater Noise during Impact 
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Executive Summary 

This report has been prepared by Subacoustech Environmental Ltd for RPS Energy Ltd. It 
describes a series of underwater noise measurements undertaken at the Ormonde Offshore 
Windfarm (Ormonde) site during the installation of quadropod jacket foundations. The results 
have been interpreted in terms of the potential impact this noise may have on marine species 
based on linear unweighted metrics and also on the level of noise above hearing threshold (dBht) 
for the species considered. 

Measurements were undertaken along four transects (south east, north east, north west and 
south west), as illustrated in Figure 1-1. The South East transect extended for approximately 5 
km from the windfarm site towards Blackpool and Liverpool, the North East transect extended 
just over 7 km reaching the Barrow-in-Furness coastline. The North West transect extended 
approximately 20 km following the English coastline and the South West transect extended 30 
km into the Irish Sea. The measurements were carried out between the 9th May and the 26th 
June 2010.  

Unweighted peak to peak Source Levels (nominal level of noise at 1 m from the pile) of between 
234 and 238 dB re 1 µPa @ 1 m have been estimated from the measured data. Studies to 
determine the impact of impulsive sources of underwater noise on animals have indicated that 
lethality may occur at levels in excess of 240 dB re 1 µPa and physical injury may occur at levels 

in excess of 220 dB re 1 µPa. On the basis of these criteria the underwater noise is unlikely to 

have been loud enough to cause lethality in marine species. Physical injury may have been 
possible up to a maximum range of about 13 m. 

The ranges at which traumatic auditory damage might occur have been estimated from the 
measured data based on a 130 dBht perceived level criteria for each species. These have 
indicated that auditory injury is predicted out to a maximum range of 570 m in the case of the 
harbour porpoise, with ranges for other animals being lower. It is understood that a soft start 
procedure was used which is likely to have mitigated any possible impact. 

The data has been used to predict strong behavioural avoidance response ranges based on a 
criterion of a 90 dBht perceived level. The data predicts a strong avoidance response out to 
maximum ranges of 11 km for the harbour seal and up to 17 km for harbour porpoise. With 
regard to species of fish, a strong avoidance response is predicted within approximately 2 km in 
the case of the dab and up to approximately 8.5 km in the case of the cod. 
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1 Introduction 

This report presents the results of underwater noise monitoring carried out by Subacoustech 
Environmental Ltd between May and June 2010 during impact piling operations to install jacket 
pile foundations at the Ormonde Offshore Windfarm (Ormonde) site. The results have been 
interpreted in terms of the potential avoidance response this noise might have on selected 
marine species. 

The Ormonde site is situated in the Irish Sea, approximately 10 km off of Barrow-in-Furness. On 
completion, which is expected in 2011, the wind farm will comprise of 30 turbines with a total 
capacity of 150 MW, covering an area of 8.7 km2. The base design of the foundations being 
used for each turbine consists of 4 jacket piles measuring 1830 mm in diameter and between 22 
and 24 m in length. Water depths across the windfarm vary from 16 to 20 m at the lowest 
astronomical tide (LAT). 

Measurements were taken along four representative transects extending from the piling 
locations to ranges out as far as possible during the piling operations. The North East transect 
extends through shallower water and towards land measured from turbine position B1, while the 
other three transects extend into deeper water or water of relatively constant depth. Piling at 
position B4 was measured along the North West transect, B5, the South West transect and D3 
was measured along the South East transect. A map of the site with the approximate measured 
transects is shown in Figure 1-1, and a detailed map with positions and coordinates of each 
turbine is presented in Figure 1-2.  

High levels of underwater noise are known to cause a behavioural avoidance response in fish 
and other marine animals, and in some cases can cause physical injury and fatality. The 
assessment has been prepared with regard to the hearing sensitivity of selected species of fish 
and marine mammal. The data are presented in unweighted noise data formats such as RMS 
Sound Pressure Levels and peak to peak pressure levels. The data is also presented as 
weighted levels above hearing threshold (dBht) for specific fish and marine mammal species. An 
explanation of these measurement parameters is provided in Appendix A of this report. 

To assess the likely behavioural response of a species of marine animal to underwater noise, a 
measure of its hearing sensitivity in the form of an audiogram is required. This report presents 
some of the peer reviewed data on hearing sensitivities of fish and marine mammals that is 
thought to be the most reliable. For many species, however, there is either no sensitivity data 
available, or the data that is available is of poor quality. The approach that has been undertaken 
in this study is to base the assessment of underwater noise on the perceived level of sound for a 
number of species of fish and marine mammal that are present in the region, and other UK 
waters, and for which a good quality audiogram is available. 
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Figure 1-1. Map of the Ormonde Offshore Windfarm site and approximate transect paths 

used for underwater noise measurements 
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Figure 1-2. Plan showing locations and coordinates of wind turbines at the Ormonde site 
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2 Assessment of underwater noise and vibration 

2.1 Introduction 

Sound travels much faster in water (approximately 1500 m.s-1) than in air (340 m.s-1). Since 
water is a relatively incompressible, dense medium the pressures associated with underwater 
sound tend to be much higher than in air. Background levels of about 130 dB re 1 µPa for 
coastal waters (Nedwell et al., (2003 and 2007a)) and rivers are not uncommon. This level 
equates to about 100 dB re 20 µPa, in the units that would be used in air. Such levels in air 
would be considered to be hazardous, however, marine animals have evolved to live in this 
environment and are thus relatively insensitive to sound compared with terrestrial mammals. 

2.2 Impact of underwater noise on fish and marine mammals 

Over the past 20 years it has become increasingly evident that noise from human activities in 
and around underwater environments may have an impact on marine species. As a result, 
interest in the hearing of these species has increased, although to date, relatively few studies 
have tackled the issue of how different sound levels impact on fish and marine mammals. 

2.2.1 Lethality and physical injury 

There have been a number of reviews of the impact of high level underwater sound causing 
fatality and injury in human divers, marine mammals and fish (see for example Rawlins (1974), 
Hill (1978), Goertner (1982), Richardson et al., (1995), Cudahy and Parvin (2001), Hastings and 
Popper (2005)). These reviews indicate that at very high exposure levels, such as those typical 
close to underwater explosive operations or offshore impact piling (pile driving) operations, 
fatality may occur in species of fish and marine mammal where the incident peak to peak sound 
level exceeds 240 dB re 1 µPa. The likelihood of fatality increases with level above 
240 dB re 1 µPa, and as the time period of the exposure increases (represented by the impulse). 

The following assessment metrics, applied in Parvin et al., (2007) based on data in the studies of 
Yelverton (1975), Turnpenny et al. (1994), Hastings and Popper (2005) have also been applied 
to this study: 

• Lethal effect – where peak to peak levels exceed 240 dB re 1µPa, or an impulse of 
100 Pa.s; and 

• Physical injury - where peak to peak levels exceed 220 dB re 1µPa, or an impulse of 
35 Pa.s. 

For smaller fish sizes of mass 0.01 g, Hastings and Popper (2005), and Popper et al., (2006) 
recommend an interim no injury criteria for fish exposed to impact piling noise of 
208 dB re 1 µPa peak level (equivalent to 214 dB re 1 µPa peak to peak level) or a Sound 
Exposure Level of 187 dB re 1 µPa2-s. 

2.2.2 Auditory injury  

At high enough sound levels, (generally taken to be in excess of 180 dB re 1µPa) and 
particularly where there are repeated high level exposures from activities such as impact pile 
driving, seismic operations, or for continuous wave sound such as sonar, underwater sound has 
the potential to cause hearing impairment in marine species. This can take the form of a 
temporary loss in hearing sensitivity, known as a Temporary Threshold Shift (TTS), or a 
permanent loss of hearing sensitivity, known as a Permanent Threshold Shift (PTS). 

There is data concerning hearing damage in fish, including TTS measurements on goldfish (Cox 
et al. 1986, 1987), cod (Enger 1981), and Oscar fish (Hastings et al. 1986), and hearing damage 
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in marine mammals from Schlundt et al. (2000) and Nachtigall et al. (2004) that indicate auditory 
damage in marine species may occur following exposure to high level underwater noise. The 
conservative limit proposed by the US National Marine Fisheries Service (NMFS) of 
180 dB re 1 µPa Sound Pressure Level limit has been considered in this respect. However, it 
should be noted that some authors have highlighted that this limit is not based on any firm 
scientific basis (Popper et al., 2006), and that the limit has no frequency dependence (Madsen et 
al., 2006). 

2.2.3 Criteria for assessing audiological injury 

The US National Marine Fisheries Service (NMFS) propose using received Sound Pressure 
Level limits of 180 dB re1 µPa for cetaceans and 190 dB re1 µPa for pinnipeds (NMFS, 1998) as 
criteria for assessing audiological injury.  At higher received levels it is suggested that direct 
physical injury may occur. However, authors have subsequently highlighted that this limit is not 
based on any firm scientific basis (Popper et al., 2006), and that the limit has no frequency 
dependence (Madsen et al., 2006). 

The study of Nedwell et al (2007b), published by the government department for Business, 
Enterprise and Regulatory Reform, proposes that the use of a 130 dBht level, similar to that used 
for human exposure in air, provides a suitable criterion for predicting the onset of traumatic 
hearing damage which recognises the varying hearing sensitivity of differing species; this 
criterion is used herein. 

Another criterion for assessing audiological injury, based on the evidence of auditory damage in 
marine mammals from numerous studies, Southall et al (2007) proposed a set of auditory injury 

criteria based on peak pressure levels and M-weighted Sound Exposure Levels (dB re. 1 µPa2-s 

(M)) as discussed in Section 2. These criteria are presented in Table 2-1 below and the results 
of this study have also been presented in terms of this metric. Species allocated to each of the 
categories have been given in Appendix A; in Table A-1. 

 Sound Type 

Marine mammal group Single pulses Multiple pulses Nonpulses 

Low frequency cetaceans 

Sound Pressure Level 
(dB re. 1 µPa (peak)) 

230 230 230 

Sound Exposure Level 
(dB re. 1 µPa

2
-s (Mlf)) 

198  198 215 

Mid frequency cetaceans 

Sound Pressure Level 
(dB re. 1 µPa (peak)) 

230 230 230 

Sound Exposure Level 
(dB re. 1 µPa

2
-s (Mmf)) 

198 198 215 

High-frequency cetaceans (including harbour porpoise) 

Sound Pressure Level 
(dB re. 1 µPa (peak)) 

230 230 230 

Sound Exposure Level 
(dB re. 1 µPa

2
-s (Mhf)) 

198 198 215 

Pinnipeds (in water) 

Sound Pressure Level 
(dB re. 1 µPa (peak)) 

218  218 218 

Sound Exposure Level 
(dB re. 1 µPa

2
-s (Mpa)) 

186  186 203 

Table 2-1 Proposed injury criteria for various marine mammals groups (after Southall et 
al., 2007). 
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2.2.4 Behavioural response 

At lower Sound Pressure Levels it has been observed that a behavioural response in fish and 
marine mammals may occur. These reactions may include the animals leaving the area for a 
period of time, or a startle reaction may be observed.  

Maes et al. (2004) studied the effects of fish avoidance in relation to fish deflection systems, 
installed to prevent fish from entering power station water inlets. For fish species that are 
comparatively sensitive to underwater sound such as the herring (Clupea harengus) and the 
sprat (Sprattus sprattus) average intake rates decreased by 94.7% and 87.9% respectively, 
indicating that fish were avoiding the high sound field (at a level of 83 dBht) surrounding the 
power station water inlet. The data indicated that for the fish species that were considered less 
sensitive to underwater sound (based on hearing threshold data) only a moderate response to 
the sound was demonstrated. The efficiency for the flatfish species, the flounder (Platichthys 
flesus) was at 37%, and for the sole (Solea solea) was at 47%. The study indicated that at levels 
of 83 dB above fish hearing threshold (dBht, see Appendix A) the sound was of sufficient 
loudness to cause an avoidance response in 95% of individuals. 

Currently, on the basis of a large body of measurements of fish avoidance of noise (Maes et al., 
(2004)), and from re-analysis of marine mammal behavioural response to underwater sound, the 
following assessment criteria was published by the UK government department of Business, 
Enterprise and Regulatory Reform (BERR) (Nedwell et al., 2007b) to assess the potential impact 
of the underwater noise on marine species; 

• 90 dBht (species) – Strong avoidance reaction by most individuals; and 

• 0 – 50 dBht (species) – Low likelihood of disturbance. 

In addition, a lower level of 75 dBht has been used for analysis as a level of “significant 
avoidance.” At this level, about 85% of individuals will react to the noise, although the effect will 
probably be limited by habituation. 

2.3 Underwater hearing threshold data 

Figures 2-1, 2-2 and 2-3, present the cited audiogram data for species of fish and marine 
mammal. These data have been used to develop the Finite Impulse Response (FIR) filters that 
are used to assess the perceived level of underwater sound by marine species.  

2.3.1 Fish hearing 

The audiogram data highlights that species of fish hear at very low frequency (typically 10 Hz to 
1000 Hz). Of the fish audiograms considered in this study (shown in Figure 2-1), the most 
sensitive to underwater sound is the cod (Gadus Morhua); a hearing generalist. According to 
Chapman and Hawkins (1973) peak hearing sensitivity for the cod is at a frequency of 160 Hz, 
where hearing threshold is at a level of 75 dB re 1 µPa. Data for dab (Limanda limanda) 
(Chapman and Sand, 1974) suggests that this species is less sensitive to underwater sound. 
They are therefore likely to perceive a given underwater sound at a lower loudness level. 

2.3.2 Marine mammal hearing 

In comparison, marine mammal species such as the bottlenose dolphin (Tursiops truncates) and 
the harbour porpoise (Phocoena phocoena) are sensitive to a very broad bandwidth of sound. 
The audiogram data presented in Figure 2-2 indicates that they are responsive at frequencies 
from 100 Hz to 170 kHz. Peak hearing sensitivity occurs over the frequency range from 20 kHz 
to 150 kHz, where for example, the audiogram for the harbour porpoise (Kastelein et al., 2002) 

indicates that it is able to hear sounds below 40 dB re 1 Pa. This typically corresponds to sea 

noise levels at these frequencies. The audiogram from Johnson (1967) indicates that the 
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bottlenose dolphin also hears over the same broad frequency band, but that peak sensitivity is of 
the order of 10 dB less sensitive. 

Figure 2-3 presents the underwater audiogram for several species of seal (airborne noise data 
are also available, but are not relevant in the context of underwater sound perception). The data 
for the common (harbour) seal (Phoca vitulina) from Kastak and Schusterman (1998) indicates 
that this species has better low and mid-frequency hearing than the harbour porpoise and 
bottlenose dolphin, (frequency range from 100 Hz to approximately 5 kHz), but that their hearing 
is not as sensitive at very high frequency.  

As there is no single published dataset for seal species that covers the full audiometric range, 
the FIR filter used for the common seal uses the data of Kastak and Schusterman (1998) for the 
frequency range from 100 Hz to 6.4 kHz, and the data from Mohl (1968) over the higher 
frequency range from 8 to 128 kHz. As the data in Figure 2-3 suggests that the hearing of the 
grey seal (Halichoerus grypus) and harp seal (Pagophilus groenlandicus) are marginally less 
sensitive than that for the harbour (common) seal, the data for the harbour seal presented in this 
report represents a small overestimate of the perceived sound levels for the other seal species. 
Predicted impact ranges would therefore be considered as conservatively long for these other 
seal species. 

In general, the data indicates that fish are more sensitive to low frequency sound below 1000 
Hz, and that marine mammals are very sensitive to the high frequency components of sound 
above 1000 Hz.  

2.4 Selection of species 

The species upon which the dBht analysis has been conducted in this study have been selected 
based upon regional significance and also crucially, upon the availability of a good quality peer 
reviewed audiogram, shown in Figures 2-1 to 2-3. 

The fish species considered in this study are: 

 Dab (Limanda limanda), a flatfish species with generalist hearing capability, but that 
based on current peer reviewed audiogram data (Chapman and Sand, 1974) is the most 
sensitive flatfish to underwater sound. 

 Cod (Gadus morhua), (Chapman and Hawkins, 1973) a fish hearing generalist that is 
sensitive to underwater sound; and 

The marine mammal species considered in this study are: 

 Bottlenose Dolphin (Tursiops truncates), (Johnson, 1967) a marine mammal (toothed 
whale) with good high frequency hearing sensitivity; 

 Harbour Porpoise (Phocoena phocoena), a marine mammal (toothed whale) that based 
on current peer reviewed audiogram data (Kastelein et al., 2002) is the most sensitive 
marine mammal to high frequency underwater sound; 

 Common (Harbour) Seal (Phoca vitulina), a pinniped that based on current peer 
reviewed audiogram data (Mohl, 1968, Kastak and Shusterman, 1998) is the most 
sensitive of the seal species, or other marine mammals to mid-frequency underwater 
sound; and 
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Figure 2-1. Comparison of hearing thresholds for cod and dab 

 

 

 
Figure 2-2. Hearing threshold levels for bottlenose dolphin and harbour porpoise 
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Figure 2-3. Hearing threshold levels for species of seal 
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3 Underwater sound measurements 

3.1 Introduction  

Underwater noise measurements were undertaken during the installation of jacket piles installed 
for the Ormonde project. One survey boat was used for the measurements; the Sarah Jane Too, 
a 12 metre long GRP cat; a crew transport vessel. 

Measurements were taken along each of the four transects shown in Figure 1-1 during impact 
piling of the jacket piles. As each jacket pile was installed over a relatively short time scale 
(between 19 and 37 minutes) the transect measurements presented are an amalgam of the 
noise from all the jacket piles at a single position. 

In addition to these transect measurements; fixed point (static) measurements were taken. 
These involved measuring the underwater noise generated during impact piling throughout the 
entire piling operation for the installation of a monopile. Using the information gathered from 
these measurements, along with piling reports from the piling barge, the blow force used at 
various stages of the installation can be considered in more detail in the assessment. 

By combining the data gathered during all of the jacket pile installations at each position, and the 
fixed point measurements, it has been possible to present data between approximately 100 m 
and 30 km from the piling operations along the length of the four representative transects. 

3.2 Measurement equipment 

All underwater sound measurements conducted as part of this study using the transect method 
were undertaken using Brüel and Kjær Type 8106 and RESON TC 4014 low noise 
hydrophones. Type 8106 hydrophones are able to measure underwater sound to levels well 
below sea state zero noise. This is important if the recordings are to be compared with the 
hearing response of species of marine mammal, many of which have evolved to exploit the 
efficient propagation of underwater sound for communication, echolocation and detecting prey, 
and are therefore able to perceive sound to low sea state noise levels. However, this high level 
of sensitivity causes Type 8106 hydrophones to overload at very high acoustic pressure levels 
and has only been used for background (baseline) measurements. For measurements of the 
piling operation the RESON type TC 4014 hydrophone was used. 

The Brüel and Kjær Type 8106 hydrophone has a linear sensitivity to underwater sound over the 
frequency range from 7 Hz to 80 kHz. The calibration chart for the sensor, traceable to 
International Standards, is provided at Appendix C. However, Brüel and Kjær also provide 
sensitivity data outside of the linear range, from 0.25 Hz to 150 kHz, so that the acoustic data 
can be extended well beyond the linear frequency range specified above. A benefit of this broad, 
well specified frequency calibration is that an inverse filter can be applied to flatten the response 
of the hydrophone. 

The fixed point (static) measurements were undertaken using a water tight box containing a 
Brüel and Kjær Type 8103 hydrophone, amplifier and a digital audio recorder, positioned next to 
the piling barge.  The digital recorder is capable of recording underwater noise up to a maximum 
frequency of 24 kHz (48 kHz samples frequency). While this does not, therefore, record sound 
over the full audiometric range of some marine mammals, as the majority of the acoustic energy 
from impact piling operations is contained in lower frequency components these data have still 
been used to inform the assessment of likely perceived levels of underwater noise for fish and 
marine mammals. 

The box was held in place using a rope tied to a large weight lowered onto the sea bed; a highly 
visible buoy was connected via a second rope to both minimise movement in the water and to 
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make it visible to vessels working in the area. The box was deployed before the impact piling 
started and was recovered once the pile was fully installed. 

All underwater sound recordings undertaken in the course of this study, other than those 
recorded using the static monitoring device, were digitised and stored on a portable laptop 
computer system at a sample rate of 350,000 samples per second. In theory this provides 
acoustic data to a frequency of 175 kHz. Where required, pre-emphasis of the signal was 
applied to maximize the spectral dynamic range, followed after acquisition by subsequent digital 
de-emphasis.  Subsequent analysis of the acoustic data was conducted over the frequency 
range from 1 Hz to 120 kHz. Spectral levels of noise in this report are presented over the 
frequency range from 1 Hz to 100 kHz. 

3.3 Measurement conditions 

Tables 3-1 and 3-2 give a brief summary of the conditions during the underwater noise survey. 
Table 3-1 shows the weather conditions and water depths during measurements along the four 
transects illustrated in Figure 1-1, and Table 3-2 shows the variations in the tides (at the Duddon 
Bar monitoring location) above Lowest Astronomical Tide (L.A.T.) and the periods of time over 
which the measurements, both background and piling noise, were taken.  

 

Date 
WTG being 

installed 

Wind 

speed 
Sea State 

Hydrophone 

depth 

Water 

depth 

09th 

May 2010 
D3 

0 – 4.7 

m.s-1 

2 (Smooth) to 1 (Flat 

calm) 
7 – 10 m 15 – 24 m 

22nd June 

2010 
B1 

0 – 6.2 

m.s-1 

1 (Flat calm) raising to 4 

(Moderate) 
7 – 10 m 13 – 24 m 

24th June 

2010 
B4 

1.1 – 5.8 

m.s-1 
2 (Smooth) to 3 (Slight) 10 – 15 m 23 – 31 m 

25th – 26th 

June 2010 
B5 

0 – 2.7 

m.s-1 

1 (Flat calm) to 2 

(Smooth) 
10 – 20 m 19 – 40 m 

Table 3-1. Summary of the measurement conditions during the underwater noise survey 

 

Date Period of measurements Tidal variation (from Duddon Bar) 

09th May 2010 13:00 to 16:30 

From 2.5 m down to a low tide of 

2.1 m (at 14:26) then up to 3.6 m 

above L.A.T. 

22nd June 2010 04:30 to 08:00 

From 4.7 m up to a high tide of 

7.2 m (at 07:23) then down to 7.1 m 

above L.A.T. 

24th June 2010 13:45 to 20:00 

From 3.3 m down to a low tide of 

1.7 m (at 16:08) then up to 6.3 m 

above L.A.T. 

25th – 26th June 2010 20:45 to 03:00 

From 6.6 m up to a high tide of 

7.9 m (at 22:36) then down to 3.0 m 

above L.A.T  

Table 3-2. Summary of the measurements periods and the corresponding tides (above 
Lowest Astronomical Tide) during the underwater noise survey 
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3.4 Baseline (background) noise 

Of critical importance in assessing the impact of noise and vibration from an activity is a 
measure of the ambient noise environment. Sea noise levels, particularly in shallow inshore 
coastal regions can vary considerably. Developments related to oil and gas exploration, long 
range shipping, etc., can cause a consistent increase in the ambient noise, particularly at low 
frequencies, but there are also many time varying factors related to the weather, sea state, tide 
and local vessel traffic that can increase the underwater noise in a region.  

Background underwater noise data was collected during breaks in piling activity on each of the 
days on site. Several 30 second recordings were taken at different locations throughout each 
day, exhibiting different water depths and various tidal states. A summary of the baseline noise 
measurements taken is presented in Appendix B. These measurements were analysed in terms 
of linear unweighted RMS levels and in terms of the dBht metric for key marine species; these 
results are summarised in Tables 3-3 to 3-6. To optimise the data quality, the dBht values were 
calculated directly from raw time histories by first de-emphasising the data as required, and then 
applying convolution in the time domain using Finite Impulse Response (FIR) filters to mimic the 
audiogram of the species, with tap lengths of 2000 points (As outlined in Nedwell et al, 2007b). 

It should be noted that the data for background underwater noise measurements were taken 
while drifting, with all engines and electrical equipment turned off and that conditions were 
generally calm during all measurements, the conditions during the measurements are 
summarised in Table 3-1 and 3-2. 

In general, species of marine mammals show slightly greater variation in perceived levels of 
background underwater noise when compared to perceived levels for species of fish. As species 
of fish are sensitive to relatively low frequency noise compared to marine mammals, the data 
suggests that high frequency components of background underwater noise varied more over the 
measurement days than low frequency components.  

 

Transect 1 (SE) Maximum Minimum Mean 

SPL (dB re 1 µPa) 121 113 116 

SEL (dB re 1 µPa2-s) 121 113 116 

Species Maximum Minimum Mean 

Cod dBht 38 31 34 

Dab dBht 25 17 20 

Bottlenose Dolphin dBht 49 36 42 

Harbour Porpoise dBht 57 46 51 

Harbour Seal dBht 40 30 35 

Table 3-3. Summary of background underwater noise levels measured along the south 
east transect during breaks in impact piling operations. 
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Transect 2 (NE) Maximum Minimum Mean 

SPL (dB re 1 µPa) 123 108 115 

SEL (dB re 1 µPa2-s) 123 108 115 

Species Maximum Minimum Mean 

Cod dBht 35 25 29 

Dab dBht 21 11 16 

Bottlenose Dolphin dBht 49 39 44 

Harbour Porpoise dBht 60 47 53 

Harbour Seal dBht 36 31 33 

Table 3-4. Summary of background underwater noise levels measured along the north 
east transect during breaks in impact piling operations. 

 

Transect 3 (NW) Maximum Minimum Mean 

SPL (dB re 1 µPa) 123 116 119 

SEL (dB re 1 µPa2-s) 123 116 119 

Species Maximum Minimum Mean 

Cod dBht 41 36 37 

Dab dBht 28 21 24 

Bottlenose Dolphin dBht 53 35 43 

Harbour Porpoise dBht 62 45 52 

Harbour Seal dBht 45 28 34 

Table 3-5. Summary of background underwater noise levels measured along the north 
west transect during breaks in impact piling operations. 

 
 

Transect 4 (SW) Maximum Minimum Mean 

SPL (dB re 1 µPa) 127 114 120 

SEL (dB re 1 µPa2-s) 127 114 120 

Species Maximum Minimum Mean 

Cod dBht 43 34 38 

Dab dBht 31 21 27 

Bottlenose Dolphin dBht 43 31 34 

Harbour Porpoise dBht 51 43 45 

Harbour Seal dBht 32 27 28 

Table 3-6. Summary of background underwater noise levels measured along the south 
west transect during breaks in impact piling operations 
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3.5 Unweighted data 

Figures 3-1, 3-2 and 3-3 show typical underwater noise time history files recorded at ranges of 
127 m, 1 km and 30 km respectively from the piling activities. These figures indicate that the 
noise from the piling activity is characterised by high level transient peaks in pressure levels 
corresponding to each hammer blow onto the top of the pile. These figures demonstrate how the 
unweighted noise levels gradually attenuate along the length of the transect. The results indicate 
that underwater noise from the impact piling activity varies from peak to peak pressure levels of 
between 14 and 15 kPa at a range of 127 m, corresponding to peak to peak levels of between 
203 dB re 1 µPa and 204 dB re 1 µPa. The data presented in Figure 3-3 indicate that the 
underwater pressure levels of noise from the impact piling strikes measured at a range of 30 km 
are much lower, and vary from approximately 95 Pa up to 105 Pa corresponding to peak to peak 
levels of between 159 and 160 dB re 1 µPa. 

 

 
Figure 3-1. A time history showing impact piling at a range of 127 m from pile B5 along 

the south east transect  
 

 
Figure 3-2. A time history showing impact piling at a range of 1 km from pile B5 along the 

south east transect  
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Figure 3-3. A time history showing impact piling at a range of 30 km from pile B5 along 

the south east transect  
 

Figure 3-4 shows the time history for the complete impact piling operation for one of the jacket 
piles at position D3 at a range of approximately 250 m. It clearly shows the difference in the 
levels of underwater noise over the duration of the impact piling operation, ranging from a peak 
to peak pressure level of 6.5 kPa which corresponds to an unweighted peak to peak level of 196 

dB re 1 µPa at the start of piling, gradually building up to a maximum peak to peak pressure level 

of 20 kPa (an unweighted peak to peak level of 206 dB re 1 µPa) before reducing to a steady 

peak to peak pressure level of 11 kPa, which corresponds to an unweighted peak to peak level 
of 201 dB re 1 µPa at the end of the operation. This variation is most likely related to the impact 

blow force applied by the hammer to the pile. 

Figure 3-5 shows the data presented in Figure 3-4, analysed to obtain peak to peak sound 
pressure levels. It can be seen that as the piling commences with a few short periods of “taps” 
as the pile is settled into place; the maximum peak to peak noise level in this period is about 202 
dB re 1 µPa. Following this, there is a period of “soft start” for several minutes, during which time 

the level rises to a maximum of 206 dB re 1 µPa. Thereafter, the normal piling continues and the 

level reduces slightly as the pile is driven into the ground. It may be seen that near the end of the 
operations, there is a short break, possibly as the penetration of the pile is checked. Thereafter, 
the pile is driven continuously for a period of about a minute and a half. 

Figure 3-5 also indicates the same data processed to yield its dBht value for cod and harbour 
seal. In respect of the results for cod, it may be seen that they are very similar to the unweighted 
results. It may be noted that the maximum perceived levels, which commence at a level of about 
112 dBht, and rise to a level of about 120 dBht later in the recording, which shows that for this 
particular piling operation noise levels at 250 m range were unlikely to be sufficient to cause 
traumatic hearing loss in any animals exposed at this range.  

It may be noted that the equivalent result for seals has a slightly different appearance. The time 
history is more “ragged” than that for the preceding case. This is probably because the radiation 
of sound tends to be less uniform as the frequency increases, with the tendency for the sound to 
“beam” in different directions, or to be scattered by small patches of inhomogeneous sea. It may 
be seen that the level rises from about 120 dBht to just below 130 dBht. While the latter level may 
be sufficient to cause traumatic hearing loss, the lower initial noise level associated with a soft 
start is probably sufficient to mitigate auditory risk for the seal. It is also likely that the presence of 
the piling barge, support vessels and ancillary operations would ensure marine species avoid the 
immediate region around the piling operations. 
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Figure 3-4. A time history showing the entire impact piling operation at position D3 at a 

range of approximately 250 m 
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Figure 3-5. Peak to peak dBht sound levels at a range of approximately 250 m, during the 

installation of a jacket pile at position D3  
 

Figure 3-6 presents the typical spectral levels of the piling noise at various ranges along the 
North West transect from the piling location compared with typical spectral levels of background 
noise; which in this case was measured at a distance of approximately 10 km from the piling 
operation to eliminate any noise from the vessels involved in the piling operation. The data 
indicates a gradual decrease in underwater noise levels as distance from the pile is increased. 
The increases in a broad range of frequencies as a result of the piling indicate that a large 
number of marine species with varying hearing abilities are likely to be able to hear underwater 
noise from the piling operation. The data do indicate, however, that the highest levels of noise 
are at or around 100 Hz indicating that most of the acoustic energy is contained in the lower 
frequencies.  
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Figure 3-6. Comparison of the spectral levels of underwater noise at increasing range 

from impact piling operations along the north west transect. 
 

Figures 3-7 to 3-10 presents a summary of linear, unweighted peak to peak levels of underwater 
noise measured along the four transects. The data indicate that the measured levels of 
underwater noise at ranges of between about 100 m and 30 km varied from a maximum of 
203 dB re 1 µPa to a minimum of approximately 153 dB re 1 µPa. It should be noted that the 
levels of underwater noise measured on the fixed point measurement positions is sometimes 
higher than the data measured at close range along the transects. This is due to some of the 
transect measurements being taken while piling was taking place at a lower blow force during 
the soft start procedure. These fixed point measurements are not shown on the figures below. It 
should also be noted that due to the limited amount of data measured on some of the transects 
there was not sufficient data to accurately predict absorption losses and therefore the estimated 
impact ranges at distance along these transects should be treated with caution. 
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Figure 3-7. Variation of measured unweighted peak to peak underwater noise levels  with 

range during impact piling for turbine D3 along the south east transect 

 
Figure 3-8. Variation of measured unweighted peak to peak underwater noise levels  with 

range during impact piling for turbine B1 along the north east transect 
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Figure 3-9. Variation of measured unweighted peak to peak underwater noise levels  with 

range during impact piling for turbine B4 along the north west transect 

 
Figure 3-10. Variation of measured unweighted peak to peak underwater noise levels  

with range during impact piling for turbine B5 along the south west transect 
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Table 3-7 presents the estimated Source Level based on measurements of the four 
representative transects. Also shown are the estimated ranges at which lethal and physical 
effects are likely to occur to marine species. Peak to peak Source Levels of between 234 and 
238 dB re 1 µPa have been estimated by applying a least sum of squares Source 
Level/Transmission Loss (SL/TL) fit, incorporating estimates of absorption and geometric 
spreading losses, to the measured data. The data indicate that sound levels are unlikely to have 
exceeded those at which lethal injury to marine animals might occur from the piling operation 
while physical injury has been estimated to be possible at a maximum range of 13 m from the 
pile. It should be noted that Source Levels are extrapolated back from measurements at greater 
ranges. Due to “near field” acoustic effects that occur at close ranges such as those presented 
for physical injury, the actual levels of underwater noise may be lower than those predicted from 
the measured data (Nedwell et al. 2003). Also, the data were recorded from several separate 
piles to complete each transect. Due to slight differences in substrate material, water depths and 
other conditions specific to each piling operation a further small degree of uncertainty with 
respect to the prediction of these ranges also exists. 

The piles were driven using a Type S-500 hammer from the jack-up platform Buzzard. A large 
variation of blow forces were using during installation of the piles, ranging from approximately 
90 kJ at the soft start up to a maximum, for that pile, of 380 kJ at full blow force. However, some 
piles were installed with a lower maximum blow force of approximately 250 kJ; this is thought to 
be largely due to the substrate conditions where the pile was installed. 

Table 3-7 also presents the predicted ranges at which traumatic auditory injury might have 
occurred in selected species based on the 130 dBht criterion proposed in Nedwell et al. (2007b). 
These ranges extend to a maximum of 570 m in the case of the harbour porpoise indicating that 
individuals from this species within this area during normal piling at full power may have 
experienced traumatic hearing injury. It may be noted, however, that a soft start allows animals 
to flee this area prior to piling at full power occurring. The data recorded on the static 
measurement devices presented above confirm the increase in noise levels during the soft start 
procedure. For other species the impact ranges are from 290 m in the case of bottlenose dolphin 
down to levels of noise that were unlikely to be high enough to cause traumatic injury in the case 
of dab on the south west transect. 

 South East North East North West South West 

Source Level 

(dB re 1 µPa @ 1m) 
234 238 236 235 

Ranges for lethal effect and physical injury (m) 

Lethal Effect Range 

(240 dB re 1 µPa) 
< 1 m < 1 m < 1 m < 1 m 

Physical Injury Range 

(220 dB re 1 µPa) 
9 m 13 m 12 m 10 m 

Ranges for traumatic hearing damage effect (m) 

Dab (130 dBht) 3 m 8 m 2 m < 1 m 

Cod (130 dBht) 35 m 80 m 45 m 35 m 

Bottlenose Dolphin (130 dBht) 210 m 290 m 200 m 180 m 

Harbour Porpoise (130 dBht) 460 m 570 m 540 m 560 m 

Harbour Seal (130 dBht) 70 m 100 m 100 m 65 m 

Table 3-7. Summary of Source Levels for each of the piling operations and estimated 
ranges at which lethal and physical injury effect and traumatic hearing damage effect are 

likely to occur in each marine species along each measured transect. 
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3.6 Behavioural avoidance response; Frequency weighted (dBht) data 

3.6.1 South East transect 

Table 3-8 presents the ranges along the south east transect out to which a behavioural 
avoidance response might have occurred in each of the species based on the 90 dBht and 
75 dBht perceived levels. 

As with human perception of sound, where the level is above 90 dBht for humans (i.e. 90 dB(A)), 
the sound is loud and likely to cause a strong avoidance response in individuals. Table 3-8 
provides a summary of strong behavioural avoidance response ranges for the species 
considered. The data indicate that species of marine mammal are likely to exhibit a strong 
avoidance response to the piling noise out to ranges up to 8 km for bottlenose dolphin to 11 km 
for harbour porpoise. Species of fish are likely to exhibit strong behavioural avoidance out to 
ranges up to 810 m for dab to 4 km for cod. It should be noted that the predicted ranges for the 
harbour porpoise presented here agree with the observations made during the piling operations 
at Horns Reef (Tougaard et al, 2006). 

Figure 3-11 presents a summary of the measured underwater noise data obtained along the 
south east transect during impact piling operations at position D3, analysed in terms of the 
hearing sensitivity of cod. At ranges from approximately 200 m to just over 5 km, the peak to 
peak dBht levels vary from 85 to 119 dBht(Gadus Morhua). The fit to the measured data indicate 
a peak to peak perceived Source Level for the cod of 156 dBht(Gadus Morhua) @ 1 m, with the 
underwater sound decaying due to geometric spreading by approximately 17 log r, where r is the 
range in metres. These data indicate that cod were likely to perceive levels of underwater noise 
that would be aversive to the majority of individuals out to a range of approximately 4 km. 

Figure 3-12 presents a summary of the least sum of squares fit lines applied to the measured 
data analysed for dBht along the south east transect and for each of the marine species. The 
data suggest that all the considered species of marine mammal and fish species with good 
hearing abilities are likely to exhibit the greatest avoidance response to the sound, in particular 
the harbour porpoise and seal. 

 

Species 
90 dBht strong 

avoidance range 
75 dBht significant 
avoidance range 

Dab 1.0 km 3.5 km 

Cod 4.0 km 10 km 

Bottlenose Dolphin  8.0 km 14 km 

Harbour Porpoise 11 km 18 km 

Harbour Seal 11 km 24 km 

Table 3-8. Summary of behavioural avoidance ranges along the south east transect from 
impact piling operations 
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Figure 3-11. Variation of measured underwater noise with range along the south east 

transect during impact piling operations, in terms of dBht for cod. 

 
Figure 3-12. Best fits of measured data with range along the south east transect during 

impact piling, analysed in terms of the hearing abilities for several marine species. 
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3.6.2 North East transect 

Table 3-9 summarises the behavioural avoidance ranges and range to background measured 
along the North East transect, extending from Ormonde at a bearing heading towards Barrow-in-
Furness. Based on these data, strong behavioural avoidance (90 dBht) ranges for species of fish 
are likely to have extended out to approximately 1.5 km for the dab and up to 7 km for the cod. 
For species of marine mammal 90 dBht impact ranges are estimated to extend from 7.5 km for 
bottlenose dolphin to 10 km for harbour porpoise and seal. However, the north east transect only 
extends approximately 7 km before water became too shallow to take measurements with only 
noise levels perceived by dab falling below 75 dBht before the Barrow-in-Furness shoreline.  

Measured data analysed for cod along the north east transect using data collected from impact 
piling at position B1 is presented in Figure 3-13. At ranges from approximately 400 m out to just 
over 7 km, the peak to peak dBht levels for cod range from 117 dBht(Gadus Morhua) down to 87 
dBht(Gadus Morhua). The estimated perceived source level from these measurements was 
calculated to be 164 dBht(Clupea harengus) @ 1 m, with the underwater sound decaying due to 
geometric spreading by approximately 18 log r, where r is the range in metres.  

Figure 3-14 shows a summary of all the least sum of squared error fits for all the key species of 
fish and marine mammal along the north east transect. The source level for the noise as 
perceived by the dab is shown to be 144 dBht(Limanda limanda) @ 1 m, while the source level 
perceived by the harbour porpoise is 186 dBht(Phocoena phocoena) @ 1 m.  

 

Species 
90 dBht strong 

avoidance range 
75 dBht significant 
avoidance range 

Dab 1.5 km 6.5 km 

Cod 7.0 km 18 km 

Bottlenose Dolphin  7.5 km 13 km 

Harbour Porpoise 10 km 17 km 

Harbour Seal 10 km 19 km 

Table 3-9. Summary of behavioural avoidance ranges along the north east transect from 
impact piling operations. 
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Figure 3-13. Variation of measured underwater noise with range along the north east 

transect during impact piling operations, in terms of dBht for cod. 

 
Figure 3-14. Best fits of measured data with range along the north east transect during 

impact piling, analysed in terms of the hearing abilities for several marine species 
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3.6.3 North West transect 

The North West transect extended for approximately 20 km parallel to the coast line. Table 3-10 
summarises the estimated impact ranges for the key marine species along this transect. 

The largest behavioural avoidance ranges for the North West transect were estimated for 
harbour porpoise with individuals closer than approximately 15 km likely to exhibit a strong 
avoidance reaction. The data indicate that dab are likely to exhibit the shortest behavioural 
avoidance ranges, due to their poor hearing ability, with a 90 dBht range of 2 km. 

Figure 3-15 presents a summary of the measured underwater noise data obtained along the 
North West transect during impact piling operations at position B4 analysed in terms of the 
hearing sensitivity of cod. The fit to the measured data indicates a peak to peak perceived 
Source Level for the cod of 153 dBht(Gadus Morhua) @ 1 m, with the underwater sound 
decaying due to geometric spreading by approximately 14 log r, where r is the range in metres. 

Figure 3-16 presents a summary of the least sum of squared error fits for all five key marine 
species along the north west transect. On this transect, it can be seen that the perceived sound 
level for the species of marine mammals is generally greater than the rate of decay for the fish 
species. For the harbour porpoise the perceived underwater noise is shown to decay due to 
geometric spreading by approximately 20 log r, whereas for dab, the perceived noise decays at 
a rate of approximately 13 log r. This is due to differential absorption of various frequencies, with 
the high frequencies attenuated at a much higher rate than the low frequencies. 

 

Species 
90 dBht strong 

avoidance range 
75 dBht significant 
avoidance range 

Dab 2.0 km 9.0 km 

Cod 8.0 km 18 km 

Bottlenose Dolphin  10 km 21 km 

Harbour Porpoise 15 km 27 km 

Harbour Seal 11 km 21 km 

Table 3-10. Summary of behavioural avoidance ranges along the north west transect from 
impact piling operations  
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Figure 3-15. Variation of measured underwater noise with range along the north west 

transect during impact piling operations, in terms of dBht for cod. 

 
Figure 3-16. Best fits of measured data with range along the north west transect during 

impact piling, analysed in terms of the hearing abilities for several marine species 
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3.6.4 South West transect 

The South West transect extends into the deeper water of the Irish Sea, because of the deeper 
water along this transect it is likely that larger impact ranges would have been expected in 
marine species as the sound would have attenuated at a slower rate. The measured results are 
summarised in Table 3-11, showing the estimated ranges to the 90 dBht and 75 dBht perceived 
levels of the various species. The harbour porpoise is likely to have exhibited the largest 
behavioural avoidance ranges with a 90 dBht range of 17 km and a 75 dBht range of 33 km. The 
lowest impact ranges are for dab, which is likely to exhibit a strong behavioural avoidance at 1 
km and a significant behavioural avoidance at 8 km.  

Figure 3-17 presents the measured data collected along the south west transect during the 
installation of jacket piles at position B5 at the Ormonde site, analysed in terms of dBht for cod. 
This gives an estimated perceived source level of 153 dBht(Gadus Morhua) @ 1 m with the 
underwater sound decaying due to geometric spreading by approximately 15 log r, where r is the 
range in metres. These data indicate that cod were likely to perceive levels of underwater noise 
that would be aversive to the majority of individuals (90 dBht) out to a range of approximately 
8.5 km. 

Figure 3-18 displays the least sum of squared error fits for all the key marine species; this shows 
estimated perceived source levels ranging between 126 dBht(Limanda limanda) @ 1 m for dab 
and 188 dBht(Phocoena phocoena) @ 1 m for harbour porpoise. 

 

Species 
90 dBht strong 

avoidance range 
75 dBht significant 
avoidance range 

Dab 1.0 km 8.0 km 

Cod 8.5 km 24 km 

Bottlenose Dolphin  10 km 24 km 

Harbour Porpoise 17 km 33 km 

Harbour Seal 9.0 km 22 km 

Table 3-11. Summary of behavioural avoidance ranges along the south west transect 
from impact piling operations. 
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Figure 3-17. Variation of measured underwater noise with range along the south west 

transect during impact piling operations, in terms of dBht for cod. 

 
Figure 3-18. Best fits of measured data with range along the south west transect during 

impact piling, analysed in terms of the hearing abilities for several marine species. 
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3.7 Comments on the use of M-weighted SELs as proposed by Southall et al 
(2007). 

Additional analysis has been carried out on the underwater noise measured from piling 
operations at Ormonde in terms of m-weighted SELs, as described by Southall et al (2007) in 
their criterion for assessing marine mammal hearing; briefly discussed in Section 2.2.3 and 
Appendix A. Southall et al (2007) propose that a behavioural avoidance effect is likely to occur in 
species of cetaceans at an m-weighted level of 183 dB 171 dB re 1 µPa²-s, and for pinnipeds at 

an m-weighted level of 171 dB re 1 µPa²-s. The data from Ormonde, analysed in terms of m-

weighted SELs, predicts behavioural response ranges of between 40 and 50 m for the various 
cetacean species and approximately 180 m for pinnipeds. 

These results appear to indicate a very limited behavioural response range, and are in conflict 
with the available evidence, which suggests that harbour porpoise, which is part of the high-
frequency cetaceans m-weighting group, have been observed to avoid an area around pile 
driving operations out to a distance of 15 km (Tougaard et al, 2006). 

In summary, the Southall criteria appear to be extremely optimistic and in conflict with the 
available evidence, and until this contradiction is resolved their conclusions should be treated 
with care. 
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4 Summary and Conclusions 

A series of underwater noise measurements during impact piling operations of 1830 mm 
diameter jacket pile foundations at the Ormonde Offshore Windfarm have been undertaken 
along four representative transects. The measured transects extended 5 km to the south east, 7 
km to the north east, 20 km to the North West and 30 km to the south west. 

1. A range of unweighted peak to peak Source Levels of between 234 and 

238 dB re 1 µPa @ 1 m have been estimated by applying a least sum of squares SL/TL 

fit, incorporating estimates of absorption and geometric spreading losses, to the 

measured data from four transects. From this fit, ranges at which lethality or physical 

injury from the piling operations have been estimated with physical injury possible up to a 

maximum of 13 m. From the measured data it can be seen that it is unlikely that the 

sound levels during the impact piling of an 1830 mm diameter pile will not be sufficient to 

cause lethal injury in marine species. It must be noted that estimation of noise levels at 

ranges as close as these may alter due to near field acoustic effects, and as a result, 

these predicted ranges may be conservative. 

2. Ranges at which traumatic auditory damage may occur have been estimated from the 

measured data based on the 130 dBht perceived level. These have indicated that 

auditory injury may have occurred in marine species out to a maximum range of up to 

570 m in the case of the harbour porpoise along the south west transect, with ranges for 

other animals being less. 

3. Predictions of behavioural avoidance response ranges based on the 90 dBht perceived 

level have been calculated from the measured data. These indicate that species of 

marine mammals might exhibit a strong avoidance response out to a maximum range of 

up to 11 km for harbour seal and up to 17 km for harbour porpoise. Species of fish might 

avoid an area of up to 2 km for dab and up to 8.5 km for cod from impact piling 

operations. 

 

. 
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A Underwater Sound Measurements 

Units of measure 

The fundamental unit of sound pressure is the Newton per square metre, or Pascal. However, in 
quantifying underwater acoustic phenomena it is convenient to express the sound pressure 
(either peak, or Root Mean Square (RMS)) as a Sound Pressure Level (SPL) through the use of 
a logarithmic scale. 

There are three reasons for this: 

• there is a very wide range of sound pressures measured underwater, from around 
0.0000001 Pascal in quiet sea to say 10000000 Pascal for an explosive blast. The use of 
a logarithmic scale compresses the range so that it can be easily described (in this 
example, from 0 dB to 260 dB re 1 µPa (referenced to a sound level of 1 μPa)). 

• many of the mechanisms affecting sound underwater cause loss of sound at a constant 
rate when it is expressed on the dB scale. 

• the effects of noise tend to increase in proportion to the SPL rather than the linear level. 
For instance, a given increase in effect will occur each time the sound is doubled, rather 
than each time it increases by a given unit of pressure. 

• The Sound Pressure Level, or SPL, is defined as 

 refP

P
SPL log20

     eqn. A.1. 

where P is the sound pressure to be expressed on the scale and Pref is the reference pressure, 
which for underwater applications is 1 µPa. 

Peak level 

The peak level of the noise is the maximum variation in the acoustic pressure from the ambient 
level within the measurement period. Peak pressures are often quoted for underwater blast 
measurements where there is a clear positive peak following detonation. 

Peak-to-peak level 

The peak-to-peak level is calculated using the maximum variation of the pressure from positive 
to negative within the wave. Where the wave is symmetrically distributed in positive and negative 
pressure, the peak-to-peak level will be twice the peak level, and hence 6 dB higher. 

Root-Mean-Square (RMS) level 

For both continuous sound, and sound that varies in level, the RMS is used as an “average” 
value when calculating the level. The time period over which the averaging is conducted has to 
be quoted as this will influence the average level. For instance, in the case of a 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. 

Source Level 

Where there is a single, well-defined source of noise, underwater sound pressure 
measurements may be expressed as dB re 1 μPa @ 1m, which represents the apparent level at 
a distance of one metre from the source. In fact, since the measurements are usually made at 
some distance from the source, and extrapolated back to the source, the true level at one metre 
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may be very different from the Source Level. The Source Level may itself be quoted in any of the 
measures above, for instance, a piling source may be expressed as having a “peak-to-peak 
Source Level of 200 dB re 1 μPa @ 1 metre”. 

Sound Exposure Level  

The degree by which a noise source affects marine animals may depend on the duration the 
sound is present above background levels. Sound Exposure Level (SEL) takes into account 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: 

T

dttpSE
0

2 )(

     eqn. A.2 

Where p is the acoustic pressure in pascals, T is the duration of the sound in seconds and t is 
time. 

Equation A-2 gives units of pascal squared seconds (Pa2-s). 

The SE can be expressed as a deciBel level by using a reference pressure (Pref) and a reference 
time (Tref) on a logarithmic scale giving Sound Exposure Level (SEL): 

refref

T
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dttp

SEL
2

0

2

10

)(

log10

     eqn. A.3 

Pref and Tref are typically 1 µPa and 1 second respectively for underwater noise. 

Equation A-3 can also be expressed by: 

)(log10 10 TSPLSEL     eqn. A.4 

Where T is the duration of the noise in seconds. 

Using the reference pressures above Equation A.4 shows that for a sound of 1 second duration 
the Sound Exposure Level is equal to the Sound Pressure Level as 10log10(1) = 0. For a sound 
of 10 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. 

Frequency content 

To interpret an underwater sound signal for the manner in which it will be heard by an 
underwater animal, the sound signal in a time history format must be converted into its 
frequency components. This is because the response of marine species to underwater sound is 
frequency dependent (see audiograms in Figures 2-1, 2-2 and 2-3). This transformation of the 
sound is achieved by performing a Power Spectral Density (PSD) analysis of the signal. „The 
PSD‟s (frequency spectra) presented in this report may therefore be regarded as dividing up the 
total power of the sound into its frequency components, and are presented in deciBels 
referenced to 1 μPa. 
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The dBht (Species) 

Measurement of sound using electronic recording equipment provides an overall linear level of 
that sound. The level that is obtained depends upon the recording bandwidth and sensitivity of 
the equipment used. This, however, does not provide an indication of the impact that the sound 
will have upon a particular fish or marine mammal species. This is of fundamental importance 
when considering the behavioural impact of underwater sound, as this is associated with the 
perceived loudness of the sound by the species. Therefore, the same underwater sound will 
affect marine species in a different manner depending upon the hearing sensitivity of that 
species. 

The measurements of noise in this study have therefore also been presented in the form of a 
dBht level for the species. This scale incorporates the concept of “loudness” for a species. The 
metric incorporates hearing ability by referencing the sound to the species‟ hearing threshold, 
and hence evaluates the level of sound a species can perceive. In Figure A-1, the same noise 
spectrum is perceived at a different loudness level depending upon the particular fish or marine 
mammal receptor. The aspect of the noise that can be heard is represented by the „hatched‟ 
region in each case. The receptors also hear different parts (components) of the noise spectrum. 
In the case shown, Fish 1 has the poorest hearing (highest threshold) and only hears the noise 
over a limited low frequency range. Fish 2 has very much better hearing and hears the main 
dominant components of the noise. Although having the lowest threshold to the sound, the 
marine mammal only hears the very high components of the noise and so it may be perceived 
as relatively quiet.  

Figure A-1. Illustration of perceived sound level (dBht) for representative fish and marine 
mammal species. 

 

Since any given sound will be perceived differently by different species (since they have differing 
hearing abilities) the species name must be appended when specifying a level. For instance, the 
same sound might have a level of 70 dBht (Gaddus morhua) for a cod and 40 dBht (Salmo salar) 
for a salmon. 
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The perceived noise levels of sources measured in dBht (species) are usually much lower than 
the un-weighted (linear) levels, both because the sound will contain frequency components that 
the species cannot detect, and also because most aquatic and marine species have high 
thresholds of perception to (are relatively insensitive to) sound. 

M-weighting 
 
In order to better represent the levels of underwater noise perceived by marine mammals, 
Southall et al., (2007) proposes filtering underwater noise data using generalised frequency 
weighting functions which are designed to match the frequency response of different groups of 
marine mammals. The authors group marine mammals into 5 groups, 4 of which are relevant to 
underwater noise (the fifth is for pinnipeds in air). For each group an approximate frequency 
range of hearing is proposed based on known audiogram data, where available, or inferred from 
other information such as auditory morphology. These are summarised in Table A-1 below.  

 

Functional hearing group 
Estimated auditory 

bandwidth 
Genera represented Example species 

Low frequency cetaceans 7 Hz to 22 kHz 

Balaena, Caperea, 
Eschrichtius,  Megaptera, 

Balaenoptera (13 
species/subspecies) 

Gray whale, Right 
whale, Humpback 

whale, Minke whale 

Mid frequency cetaceans 150 Hz to 160 kHz 

Steno, Sousa, Sotalia, 
Tursiops, Stenella, 

Delphinus, Lagenodelphis, 
Lagenorhynchus, 

Lissodelphis, Grampus, 
Peponocephala, Feresa, 

Pseudorca, Orcinus, 

Globicephala, Orcaella, 
Physeter, Delphinapterus, 

Monodon, Ziphius, 
Berardius, Tasmacetus, 

Hyperoodon, Mesoplodon 
(57 species/subspecies) 

Bottlenose dolphin, 
striped dolphin, killer 
whale, sperm whale 

High frequency cetaceans 200 Hz to 180 kHz 

Phocoena, Neophocaena, 
Phocoenoides, Platanista, 

Inia, Kogia, Lipotes, 
Pontoporia, 

Cephalorhynchus (20 
species/subspecies) 

Harbour porpoise, 
river dolphins, 

Hector‟s dolphin 

Pinnipeds in water 75 Hz to 75 kHz 

Arctocephalus, 
Callorhinus, Zalophus, 

Eumetopias, Neophoca, 
Phocarctos, Otaria, 

Erignathus, Phoca, Pusa, 
Halichoerus, Histriophoca, 
Pagophilus, Cystophora, 

Monachus, Mirounga, 
Leptonychotes, 

Ommatophoca, Lobodon, 
Hydrurga, and Odobenus 

(41 species/subspecies) 

Fur seal, harbour 
(common seal), grey 

seal 

Table A-1 Functional marine mammal groups, their assumed auditory bandwidth of 
hearing and genera presented in each group (reproduced from Southall et al. (2007))
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Background levels 

Of critical importance in assessing the impact of noise and vibration from an activity is a 
measure of the ambient noise environment. The pre-existing noise and vibration levels in fast 
flowing rivers, busy estuaries and coastal waters will be high compared to the levels that are 
associated with airborne perception by terrestrial animals. As an example, ambient underwater 
noise in coastal waters measured as a broadband level from 1 Hz to 100 kHz, typically varies 
from 120 to 145 dB re 1 µPa.  

Attenuation of sound  

To normalise underwater sound and vibration measurements to a common reference point, 
levels are normally quoted as Source Levels. As the sound propagates out from the source the 
level will reduce both as a result of geometric spreading and absorption in the propagation 
medium. These effects when combined provide a model for the Transmission Loss (TL) of the 
noise and vibration with range. This means that the received level at range is substantially lower 
than the Source Level in the immediate vicinity of the activity.  

The sound level at range from an activity can be described by the expression; 

L(r) = SL – TL      eqn. A.6 

where L(r) is the Sound Pressure Level at distance r from a source (m), SL is the (notional) 
source level at 1 m from the source, and TL is the transmission loss. 

The Transmission Loss is frequently described by the equation 

TL = N log(r) + α r     eqn. A.7 

where r is the distance from the source (m), N is a factor for attenuation due to geometric 
spreading, and α is a factor for the absorption of sound in water and boundaries (dB.m-1). 

Using this form of sound transmission loss, the sound level with range L(r) can be described by 
the expression 

L(r) = SL – N log(r) - α r        eqn. A.8 
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B Baseline Measurements Summary 

Transect No. Date 
Start time of 

measurement 
Duration of 

file (seconds) 
Approximate range 

from piling operation 

Transect 1 9th May 2010 09:49:56 10 1 km 

(SE) 9th May 2010 09:52:36 10 1 km 

 9th May 2010 13:56:00 30 2 km 

 9th May 2010 13:56:51 30 2 km 

 9th May 2010 14:06:53 30 1 km 

 9th May 2010 14:07:36 30 1 km 

 9th May 2010 14:08:12 30 1 km 

 9th May 2010 14:29:30 30 300 m 

 9th May 2010 14:30:08 30 300 m 

 9th May 2010 14:30:41 30 300 m 

Transect 2 22nd June 2010 06:18:32 30 7 km 

(NE) 22nd June 2010 06:33:12 30 7 km 

 22nd June 2010 06:33:50 30 7 km 

 22nd June 2010 08:17:30 10 5 km 

 22nd June 2010 08:18:11 30 5 km 

Transect 3 24th June 2010 11:08:00 30 500 m 

(NW) 24th June 2010 14:24:29 30 5 km 

 24th June 2010 14:27:10 10 5 km 

 24th June 2010 14:27:52 10 5 km 

 24th June 2010 14:28:40 30 5 km 

 24th June 2010 14:29:19 30 5 km 

 24th June 2010 14:29:54 30 5 km 

 24th June 2010 15:26:19 30 10 km 

 24th June 2010 15:28:19 30 10 km 

 24th June 2010 15:30:08 30 10 km 

 24th June 2010 15:39:01 10 10 km 

 24th June 2010 15:40:04 30 10 km 

 24th June 2010 15:40:40 30 10 km 

Transect 4 26th June 2010 00:11:05 10 30 km 

(SW) 26th June 2010 00:12:12 30 30 km 

 26th June 2010 00:13:13 30 30 km 

 26th June 2010 01:18:01 10 20 km 

 26th June 2010 01:20:37 30 20 km 

 26th June 2010 01:22:11 30 20 km 

 26th June 2010 01:22:42 30 20 km 

 26th June 2010 03:47:45 30 2 km 

 26th June 2010 03:48:41 30 2 km 

 26th June 2010 03:49:23 30 2 km 

Table B-1. Summary of the baseline noise measurements taken at Ormonde during 
breaks in impact piling 
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C Calibration Charts 
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1. MARINE MAMMALS AND ANTHROPOGENIC NOISE 
 
Between 30/04/2010 and 21/07/2010, the jack-up rig Buzzard carried out pile-driving at 30 
generator sites and at one substation for the Ormonde Offshore Wind Farm in UKCS block 
113/28 in the Irish Sea. This document reports on the implementation of a plan to mitigate 
potential impacts of pile-driving noise on marine mammals arising from these operations. 
 
Cetaceans use underwater sound to perceive their environment, locate prey and communicate 
with other individuals of the same species. Loud anthropogenic noises have the potential to 
adversely affect cetaceans in a number of ways, dependent on biological factors such as the 
species involved, and physical factors such as source levels, physical characteristics of the 
sound, and distance of the animals from the source. Pile-driving generates intense sound 
impulses which may induce hearing impairment at close range, mask cetacean vocalisations or 
cause behavioural responses at greater ranges (Madsen et al., 2006; Thomsen et al., 2006). 
The aim of this project was to ensure, as far as practically possible, that cetaceans were not 
exposed to potentially damaging levels of sound during piling operations for the installation of 
the Ormonde Offshore Wind Farm in the Irish Sea, and to comply with the terms of a license 
issued by the Marine Management Organisation. 
 
Potential impacts on marine mammals arising from offshore wind farm development were 
reviewed by Madsen et al. (2006) and Thomsen et al. (2006). Both reviews concluded that pile-
driving during the construction phase produced the loudest underwater noise and therefore the 
greatest potential harm to marine mammals. The effects may be zoned, according to the 
distance between the source and the animals receiving the sound (Figure 1). The zone of 
audibility is the area within which the animal can perceive the sound. The zone of masking 
occurs at ranges where the received sound interferes with the animal’s ability to detect other 
sounds of biological significance, such as whistles or echolocation clicks. The zone of 
responsiveness is the area in which an animal responds to the sound either behaviourally or 
physiologically. The zone of hearing loss, closest to the source, is within a range where 
physiological damage may result in a temporary threshold shift (TTS) or permanent threshold 
shift (PTS) to the animal’s hearing.  
 

 
 
Figure 1: Zones of noise influence to marine mammals, after Richardson et al. (1995), reproduced in 
Thomsen et al. (2006). 
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The reviews referred to above are based on theoretical models. Bailey et al. (2010) used 
empirical data collected during the pile-driving at an offshore wind farm in the Moray Firth to 
investigate the characteristics of underwater noise from pile-driving and its potential effects on 
marine mammals. The pile-driving methods and equipment used during the Moray Firth project 
were similar to those of the Ormonde project. Bailey et al. (2010) measured broadband sound 
levels of up to 205 dB re 1 μPa at 100 m from the pile-driving. This indicates that zones of PTS 
and TTS for cetaceans and pinnipeds would fall within 100 m of the pile-driving operation. 
However, Bailey et al. (2010) concluded that behavioural disturbance could potentially occur at 
distances of up to 50 km. 
 
The UK is committed to minimising disturbance to marine mammals as a signatory to the 
Agreement on the Conservation of Small Cetaceans of the Baltic and North Seas (ASCOBANS) 
and the EU Habitats and Species Directive. The regulatory agency responsible for the 
management of activities that may cause disturbance to marine mammals in England is the 
newly formed Marine Management Organisation.  
 
In the early stages of the project, an environmental impact assessment (EIA) was carried out 
(Ormonde offshore wind farm environmental statement, 2005), which identified the presence of 
harbour porpoises in the development area. As pile-driving during the construction phase has 
the potential of disturbing cetaceans, a Marine Mammal Monitoring Protocol (MMMP) was 
drawn up by RPS on behalf of Ormonde Energy Ltd. (Appendix 1) in order to address a 
requirement within the FEPA consent (No.: 32987/07/0). A license to disturb harbour porpoises 
was then issued by the Marine Management Organisation on the basis that the MMMP would 
be followed. 
 
Mitigation measures were focussed on ensuring that there were no marine mammals within 500 
m of the piling operation prior to the commencement of pile-driving. Both visual and acoustic 
methods were used to detect the presence of marine mammals. A team of two marine mammal 
observers (MMOs) was present during the pile-driving operations. In addition, a passive 
acoustic monitoring system (PAM) was deployed by a team of two PAM operators.  
 
Mitigation was augmented by the use of soft starts during all pile-driving operations, during 
which the force applied to the hammer was increased slowly from a low level to full operating 
volume.  
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2. SURVEY AREA 
 
2.1. LOCATION OF THE WIND FARM 
 
The Ormonde Offshore Wind Farm is located in the eastern sector of the Irish Sea, about 10 km 
west of Walney Island, Barrow-in-Furness, Cumbria. Water depth varies between 17 and 21 m 
(Figure 2). The Ormonde Wind Farm consists of 30 generators, arranged in four rows (labelled 
A to D) running north-west to south-east, together with a substation. In Figure 3 each generator 
position is named with its row letter and individual number, e.g. OR-A1 is at the south-east end 
of the row furthest from shore. 
 
 

 
 
Figure 2: Location of the Ormonde Offshore Wind Farm off the Cumbria coast. 
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Figure 3: Schematic of site layout. 
 
 

2.2. MARINE MAMMAL DISTRIBUTION IN THE SURVEY AREA 
 
Sightings data suggest that cetacean densities in the area of the Ormonde Wind Farm are low 
(Reid et al., 2003; Evans et al., 2003; Baines & Evans, 2009). Species seen include harbour 
porpoise (Phocoena phocoena), and more rarely common dolphin (Delphinus delphis), 
bottlenose dolphin (Tursiops truncatus) and minke whale (Balaenoptera acutorostrata).  
 
There is a regular haul-out of grey seals (Halichoerus grypus) on the south spit of Walney Island 
and this species is relatively common in the area. Common seals (Phoca vitulina) also occur, 
but at lower densities. 
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3. EQUIPMENT AND METHODS 
 
3.1. VESSELS 
 
The vessel used for marine mammal mitigation surveys during piling operations was the 
Windcat 22 Workboat (Figure 4). This vessel is normally used to carry out crew changes and 
has the following specifications: 
 
Length:  16 m 
Beam:    6.1 m 
Draught:  1.8 m 
Cruising speed: 25 knots 
 

 
 
Figure 4: The Windcat 22. 
 
 

3.2. PILING EQUIPMENT  
 
All piling operations were carried out by the jack-up rig Buzzard (Figure 5, left) 
 
All 30 generator locations and the substation required four piles each. All were 72’’ in diameter, 
with a 50 mm wall thickness. Length varied between 22 m and 49.6 m; details of the piles are 
provided in Appendix 2.  
 
The tool used for pile-driving was an IHC S-500 Hydrohammer (Figure 5, left and right). This is 
a hydraulically operated ram weighing 25 tons within a tubular steel jacket, the entire assembly 
weighing 55 tons in air. The maximum force that can be applied per strike is 500 kJ. The strike 
rate at maximum energy is 45 blows per minute, although faster rates can be achieved when 
lower energy levels are applied. For the IHC S-500 Hydrohammer data sheet see Appendix 3. 
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Figure 5: The jack-up rig Buzzard (left) lowering the IHC S-500 Hydrohammer into position (left and 
right). 

 
 
3.3. SOFT START PROCEDURE 
 
Soft starts were carried out to provide any marine mammals undetected in the vicinity of the 
survey vessel with the opportunity to move away before being exposed to the full volume of pile-
driving. The contractor’s planned procedure for implementing soft starts was as follows: 
 

 First strike – low energy, wait five minutes 

 Second strike – increase in energy, wait three minutes 

 Third strike – increase in energy, wait two minutes 

 Fourth strike – increase in energy, wait one minute 

 Fifth strike – increase in energy, commence normal strike rate while continuing to increase 
energy up to optimum energy over a period of time 
 

The optimum energy rate is typically 60% of that available. 
 
It was agreed that in addition to the initial soft start, a full soft start should be carried out if piling 
operations had stopped for 30 minutes or more. 
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3.4. MARINE MAMMAL SURVEY METHODS 
 
3.4.1. Survey design 
 
Initially, the MMMP called for the survey vessel to follow two concentric square transect routes 
centred on the piling operation, one at 500 m distance and the other at 200 m. However, this 
plan was modified because square transects are impractical at this scale and in addition, the 
Buzzard deployed mooring buoys at approximately 200 m from the rig. As the Windcat 22 was 
towing a hydrophone cable, safe navigation required the vessel to stay well clear of the mooring 
buoys. Therefore, a circular transect was adopted as close to the mooring buoys as was 
deemed safe by the skipper of the Windcat 22. 
 
 
3.4.2. Visual observations 
 
A general look-out for marine mammals was maintained at all times, such as during transits 
between Barrow and the wind farm site. On days when pile-driving occurred, mitigation surveys 
were carried out prior to and during pile-driving. The MMO platform was located on the 
wheelhouse roof with an eye height of approximately 5.5 m. However, when sea swell caused 
the boat to roll, observations were carried out from inside the wheelhouse. The sea was 
scanned with the naked eye and binoculars, and special care was taken to survey a 500 m 
radius around the Buzzard to ensure, as far as possible, that no marine mammals were visible 
within this area. Any marine mammal sightings in this critical zone in the 30 minutes prior to the 
commencement of pile-driving would lead to a delay to piling operations until the animals had 
left the 500 m safety zone.  
 
Observer effort was recorded together with environmental data (Appendix 4). Wind speed was 
classified according to the Beaufort wind scale. Other classifications for sea state, swell, 
visibility and glare followed the standard JNCC recording forms (JNCC, 2009b). A new record 
was entered every time environmental conditions or the pile-driving status changed, when the 
MMOs changed shift or at least every hour. Sightings were also recorded on standard JNCC 
forms, the data including species, group size, the presence of juveniles, range and heading. 
 
Communication between the MMO and the PAM operator was via PRM radios, and that 
between the Windcat 22 and the Buzzard was by VHF or mobile telephone. Communication 
procedures were based on the communications and action flowchart in the MMMP (Appendix 
1). 
 
 
3.4.3. Passive acoustic monitoring (PAM) 
 
Equipment 
Acoustic monitoring was carried out using a towed stereo hydrophone array supplied by 
Vanishing Point. The hydrophone system comprised a pair of high frequency (2 kHz to 200 kHz) 
transducers, capable of detecting the ultrasonic echolocation clicks of harbour porpoises. The 
hydrophone signal was amplified before being fed to a National Instruments high speed analog 
to digital converter (ADC) with a USB interface through which it was connected to a laptop. A 
GPS receiver with USB interface fed position data to the same laptop. 
 
Deployment 
The railing on the starboard side close to the stern of the Windcat 22 was used as the towing 
point for the hydrophone cable. A short length of bungee was connected to a Chinese finger on 
the PAM cable to avoid snatching the cable, especially when the vessel rolled in choppy seas. 
The PAM cable was deployed and retrieved by hand. The PAM receiving station was set up at 
the aft end of the main cabin. 
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Software 
The IFAW suite of detection and analysis software was used to visualise and store acoustic and 
navigational data. The vessel’s track was recorded using the programme Logger, which 
displayed the track line superimposed on a map showing the locations of the piling locations. 
Comments on operational events were also stored in the Logger database. The programme 
Rainbow Click was used to monitor high frequency click detection in real time. This programme 
was set up such that clicks with characteristics consistent with those generated by harbour 
porpoises would be displayed in red, while all other clicks, e.g. those generated by mechanical 
noise, would be displayed in black. For examples of screen grabs illustrating this software see 
section 4.3.2. 
 
Monitoring methods 
By observing crane operations on the Buzzard, the MMOs and PAM operators were able to 
predict approximately when piling was likely to start. The Buzzard also informed the Windcat 22 
via VHF radio of their estimation of the time to the next piling event. Acoustic monitoring 
commenced at least 30 minutes and typically more than one hour before the start of pile-driving. 
The PAM operator listened with headphones while observing the laptop display showing the 
porpoise detector. Immediately before the first strike, the Buzzard called the Windcat 22 for 
approval from the PAM operators and MMOs to start pile-driving. PAM monitoring effort and the 
start and end times of pile-driving were recorded by the PAM operator in a log book. These data 
were subsequently transcribed to an Excel spreadsheet (Appendix 5). At the end of each piling 
event, a summary report was compiled by the PAM operators and these were emailed to the 
client and contractor during the transit back to Barrow-in-Furness. 
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4. RESULTS 
 
4.1. PILE-DRIVING OPERATIONS 
 
Each turbine location on the wind farm required four piles. The normal procedure was for the 
first two piles to be driven part way in, the next two were driven to their full depth, before 
returning to drive the first two piles to their full depth. Therefore, at each turbine location at least 
six individual piling operations were carried out. Occasionally piling was interrupted for one 
reason or another, resulting in an increased number of piling operations. However, in the 
hammer logs supplied by the contractor, data for each pile were combined, such that one set of 
data was provided for each pile, i.e. four sets of data for each location. 
 
The hammer logs supplied by the contractor included the net piling time, i.e. the actual duration 
of piling, not including breaks such as those incorporated in the soft start procedure; the total 
time from first to last strikes of each pile; the number of hammer strikes; and the energy applied 
to each strike. The duration of piling operations is summarised in Table 1; the hammer logs 
themselves are provided in Appendix 6. The mean time required to drive each pile was just over 
30 minutes of actual hammering, although this required an average of one hour 18 minutes from 
first to last strike. The total time of actual hammering amounted to 63 hours 10 minutes during 
which 184,800 hammer strikes were applied. 
 
 
Table 1: Summary of the duration of piling operations. 
 

  
Net time 

(hh:mm:ss) 
Total time 

(hh:mm:ss) 
Strikes 

Total 63:10:24 161:08:09 184800 

Mean 0:30:34 1:17:58 1490 

Maximum 1:11:48 22:15:16 3645 

Minimum 0:15:35 0:24:57 700 

 
 
The times supplied in the hammer logs were simply the overall durations of each piling 
operation. The format of the data supplied in the hammer logs was based on penetration depth 
and consisted of the number of hammer strikes and the energy applied to each strike for each 
25 cm of penetration. Therefore it was not possible to directly plot the energy of hammer strikes 
on a time scale in order to visualise the soft start procedure. An approximation was achieved by 
calculating the mean interval between strikes from the total number of strikes and the net piling 
time, while making allowance for breaks in piling recorded in the PAM log. Figures 6 and 7 show 
two examples of the ramp up in energy over time, estimated using this method. 
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Figure 6: Plot of energy applied to the hammer at each strike on a time scale reconstructed as described 
in section 4.1. 

 

 
 
Figure 7: Plot of energy applied to the hammer at each strike on a time scale reconstructed as described 
in section 4.1. 

 
 
 
4.2. EFFORT  
 
4.2.1. Visual observations 
 
Effort watches were carried out from the Windcat 22 between 30/04/2010 and 13/07/2010 by a 
series of different MMOs (Table 2). Two MMOs were present throughout the project, except for 
one trip starting on 08/07/2010, when only one was available. 
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Table 2: MMO rotation schedule. 
 

Name Start date End date 

Greer McKenzie  30/04/2010 19/05/2010 

Jon Roe 30/04/2010 22/06/2010 

Mat Hardy 20/05/2010 21/07/2010 

Martin Mulot 23/06/2010 08/07/2010 

Katie Hogg 08/07/2010 21/07/2010 

 
 
Overall, 295 hours 27 minutes of dedicated visual observation were carried out during the 
project. Figure 8 shows the time spent watching in different environmental conditions as 
recorded on the JNCC recording forms. Completed effort forms in the JNCC format are included 
in Appendix 4. Note that position data in these forms are the positions of the turbines being 
piled on each occasion and not those of the Windcat 22. As it was not possible to determine 
when full power was achieved, this field in the JNCC recording forms gives the times when 
continuous piling commenced. 
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Figure 8: Proportion of time watched in different environmental conditions as recorded on the JNCC 
recording forms. 

 
 
4.2.2. Passive acoustic monitoring 

 
Passive acoustic monitoring (PAM) was carried out from the Windcat 22 between 30/04/2010 
and 13/07/2010 by a series of different operators (Table 3). Two PAM operators were present 
throughout the project, except for a brief period between 29/05/2010 and 04/06/2010, when only 
one operator was available. During the stand-by period after the completion of the last pile, only 
one PAM operator was present. 
 
Table 3: Rotation schedule of PAM operators. 

 

Name Start date End date 

Thom Gordon  30/04/2010 21/05/2010 

Phil Johnston 30/04/2010 21/06/2010 

Jane Griffiths 21/05/2010 20/06/2010 

Tim Lewis 21/05/2010 20/06/2010 

 17/07/2010 21/07/2010 

Mick Baines 19/06/2010 18/07/2010 

Maren Reichelt 19/06/2010 18/07/2010 

 
 
The results from the PAM effort are detailed in Appendix 5. The PAM system was operational 
for a total time of 422 hours 24 minutes. However, during periods of active pile-driving, the high 
noise levels prevented the PAM operators from listening through the headphones. Although 
Rainbow Click was visually monitored on the laptop screen during piling, the large number of 
clicks generated by hammer noise, which included some spurious porpoise-type clicks, 
obscured the display to such an extent that the detection of harbour porpoises was unrealistic 
(Figure 9). 
 
The duration of PAM effort prior to each soft start following the first pile at each generator 
location was recorded differently by different operators. Initially the PAM operators recorded this 
as the total time from the first deployment of the PAM system to the beginning of a soft start, 
thereby including earlier periods when pile-driving was taking place. Subsequently the recording 
procedure was changed such that pre-piling monitoring was considered to start at the end of the 
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previous piling operation in order to exclude periods when monitoring was impractical due to 
hammer noise. 
 
 

 
 
Figure 9: Rainbow Click screen grab illustrating the extreme number of spurious clicks generated by pile-
driving noise. 

 
 
4.3. DISTRIBUTION AND OCCURRENCE 
 
4.3.1. Visual observations 
 
Seven sightings of marine mammals were made, totalling 8 individual animals (Table 4). Two 
species were positively identified: harbour porpoise and grey seal (Figure 10) and one sighting 
was made of an unidentified small whale (possibly a minke whale). Sightings rates were very 
low with 0.024 sightings per hour, or one sighting for every 42 hours of visual observations. 
 

      
 
Figure 10: Marine mammal species identified during the surveys were harbour porpoise (left) and grey 
seal (right). 
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Table 4: Summary of sightings 

 
 
All the cetacean sightings were made in the first half of the project. Early in the second half of 
the project, two sightings of grey seals were made, but no marine mammals at all were seen in 
the last third of the project.  
 
Two sightings, one of harbour porpoises and one of a grey seal, were made during the pre-
piling watches. However, in both cases, the animals did not approach closer than 1 km and 
were still visible when the soft start commenced. 
 
 

4.3.2. Acoustic detections 
 
One acoustic detection was made of a cluster of harbour porpoises clicks on 02/05/2010 (Figure 
11, Tables 5 & 6)). The detection consisted of a short click train, together with a series of 
individual harbour porpoise type clicks on a similar bearing. This suggests the possibility that 
two individual porpoises were present. There was no concurrent visual sighting. 
 
Individual harbour porpoise type clicks were detected frequently, although these often 
correlated with noise generated by pile-driving operations (Figure 12). These clicks were not 
considered likely to have been biological in nature because they appeared at random bearings 
and were not associated with other similar clicks nor did they form click trains typical of this 
species. 
 
 
Table 5: Summary of acoustic detections, with detection rates as detections per hour. 

 
 
Table 6: Details of acoustic detections. 

 
 

Species 
No. of 

sightings 
No. of 

animals 
Sighting rate 

(per hour) 

Harbour porpoise 
Unidentified small whale 

Grey seal 
Total 

4 
1 
2 
7 

5 
1 
2 
8 

0.014 
0.003 
0.007 
0.024 

  

Species 
No. of 

detections 
Detection 

rate 

Detections 
during 

daylight 

Detections 
during 

darkness 

Harbour porpoise 1 0.002 1 0 

  

Acoustic 
detection Ref. 

Frequency range and 
vocalisation type (e.g. 

whistle) 
Species or group 

Coincident 
sighting ref. (if 

applicable) 

1 High frequency clicks Harbour porpoise  
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Figure 11: Harbour porpoise detection on 02/05/2010. Harbour porpoise clicks are shown as red 
triangles in the top left window. 

 
 

 
 

Figure 12: Artefactual harbour porpoise type clicks (red triangles) during piling operations.  
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5. COMPLIANCE WITH THE MARINE MAMMAL MONITORING 
PROTOCOL 

 
5.1. SOFT STARTS 
 
The marine mammal monitoring protocol was prepared as a requirement of FEPA consent (No: 
32987/07/0) (Clauses 9.21-9.26 and Annex 1 of the consent) in advance of piling operations at 
Ormonde. 
 
A total of 196 pile driving operations were carried out, each requiring a soft start. In addition, 
soft starts were carried out whenever piling had been interrupted for 30 minutes or more. On 
one occasion (15/05/2010) the Windcat 22 was not on site when pile-driving commenced and a 
nominated person on the Buzzard carried out the pre-piling watch. All other soft starts were 
preceded by an acoustic monitoring period of at least 30 minutes. 49 soft starts (25%) occurred 
during darkness, when visual observations were not possible, and a further three (2%) were at 
dawn when shorter watches were carried out. All but one of the remaining 143 soft starts (73%) 
during daylight were preceded by watches of at least 30 minutes. On one occasion visual pre-
piling monitoring was of only nine minutes due to lack of communication from the Buzzard, 
although acoustic monitoring was ongoing for more than 30 minutes. 
 
A number of issues have been identified regarding the recording of soft start data, which in turn 
affected the ability to monitor the implementation of soft start procedures: 
 

 There was a lack of consistency in recording the times of the individual strikes initiating a 
soft start and the time when continuous piling started. 

 It was not possible to measure the energy applied to the hammer from the received sound 
pressure level at the Windcat 22. The subjective impression was that all hammer strikes 
appeared equally loud. Therefore the ramp-up in energy applied to the hammer could only 
be monitored using hammer data collected on the Buzzard. 

 The hammer log provided by the contractor was not based on a time scale, as the unit of 
measurement was penetration. Therefore, it was not possible to reconstruct a timed 
sequence of events regarding soft starts from the data provided. 

 There was no pre-arranged agreement to provide the hammer logs after each piling event, 
such that soft start compliance could be monitored throughout the course of the project. 

 
Initially, there were some misconceptions regarding soft start procedures which to led to reports 
of non compliance with the conditions of the FEPA license, which were in fact unjustified. It was 
thought that the soft start had been completed when continuous piling started, although this was 
not the case as the energy applied to the hammer continued to be ramped up. 
 
The main text of the MMMP was not specific about the maximum duration of breaks in pile-
driving that would then require a new soft start to be carried out. The MMMP communication 
and action flowchart does refer to this issue with the statement: “In event that period of piling 
interruption is greater than 10 mins and no marine mammal monitoring has taken place, then a 
30 minute period of marine mammal free monitoring will be required again”. However, this does 
not explicitly indicate the need for a new soft start after a break of ten minutes. It was apparently 
agreed early in the project that a new soft start would be necessary after a break of 30 minutes 
or more. However, it should be noted that the JNCC guidelines (JNCC, 2009a) recommend that 
a full soft start should be carried out after a break of only ten minutes. In two cases breaks in 
pile-driving of longer than 30 minutes were not followed by soft starts. These were on 
15/05/2010 and 26/05/2010.  
 
Irregularities in soft start procedures were identified in the diary of events kept by the client 
representative on the Buzzard on five occasions between 17/05/2010 and 20/05/2010, when the 



 

MMO and PAM report Ormonde Wind Farm  

intervals between the first strike and the start of continuous piling were less than ten minutes. 
However, from 23/05/2010 onwards these data were not recorded in the client’s diary. On seven 
occasions soft starts were initiated without warning to the mitigation team. As a result the PAM 
operators were exposed to sudden very loud sounds through their headphones.  
 
The energy applied to the hammer on the first strike of each soft start was extracted from the 
hammer log. It was not possible to identify the first strike of the second soft start in cases where 
piling was not continuous, e.g. the first two piles for each location, which were driven in two 
discontinuous operations. There was considerable variation in the energy of the first strike, 
which ranged from 63 to 118 kJ, with a mean of 96 kJ (standard deviation 15). There was also a 
trend of increasing energy at the first strike through the course of the project, which increased 
by over 50% (Figure 13). 
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Figure 13: Energy applied to the first strike of each soft start in chronological order through the project. 
 

  
5.2. MITIGATION ACTION 
 
At no time was it necessary to delay pile-driving operations due to the presence of marine 
mammals. On four occasions the Buzzard was asked to delay the soft start by a few minutes in 
order to allow time for a full 30 minute pre-piling watch. 
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6. DISCUSSION AND RECOMMENDATIONS 
 
6.1. DISCUSSION 
 
6.1.1. Marine mammals and the pile-driving operation 
 
The area in which the Ormonde Offshore Wind Farm is located supports a low density of marine 
mammals. Very few sightings were made during the course of the project and certainly too few 
to draw any statistically robust conclusions concerning the potential impact of pile-driving 
activities on the animals’ distribution. It may be that the absence of cetacean sightings after the 
first half of the project was due to their avoidance of the area of operations, but there are 
insufficient data to support such a conclusion. The noise generated by a second pile-driving 
operation in a neighbouring wind farm, concurrent with the Ormonde operations, may also have 
been a contributing factor to the low sightings rate. 
 
At no time were operations affected by the presence of marine mammals. On two occasions 
marine mammals were observed shortly before and during soft starts, but these were clearly 
outside the 500 m safety zone, and no action was required. 
 
 
6.1.2. Performance of the PAM system 
 
The PAM system was deployed in order to allow piling operations to be initiated in hours of 
darkness and when viewing conditions were impaired by poor weather. No issues arose 
regarding the deployment and operation of the PAM system. However, only one acoustic 
detection of harbour porpoises was made, which was in the very early stages of the project. It 
should be noted that other species present in the area, particularly grey seals and minke 
whales, are not amenable to detection by PAM, because they rarely vocalise and in the case of 
minke whales they do so at very low frequencies that are likely to be masked by ship noise if the 
PAM system is deployed from a vessel under power. 
 
On one occasion two harbour porpoises were observed to pass within 50 m of the Windcat 22, 
but these were not detected acoustically. This illustrates one of the limitations of passive 
acoustic monitoring. The echolocation clicks produced by harbour porpoises are highly 
directional, so that not only do the animals have to be vocalising, they also need to be oriented 
in the approximate direction of the hydrophones before they can be detected. The high 
frequency of their sonar is rapidly attenuated in sea water, limiting detection range to a 
maximum of approximately 500 m. A single PAM system, deployed on a mobile platform circling 
the pile-driving operation, is therefore only able to provide coverage for a limited area of the 500 
m safety zone. At any one time the area diametrically opposite to the platform carrying the PAM 
system will not be adequately monitored. Consequently, the effectiveness of mitigation was 
limited. Alternative systems exist, e.g. a PAM system deployed from a buoy moored close to the 
centre of piling operations, or deploying a PAM system from the piling vessel. 
 
A significant advantage associated with the use of PAM, beyond its role in the detection of 
marine mammals, is its ability to monitor pile driving operations. PAM operators are potentially 
able to record the precise time of hammer strikes and therefore monitor soft start 
implementation and the duration of pile driving operations. 
 
 
6.1.3. Implementation of the Marine Mammal Monitoring Protocol 
 
The methods described in the MMMP for the transect route to be carried out by the Windcat 22 
were changed from two concentric square routes to a single circular one, for sound practical 
reasons. However, this change was not communicated to the Marine Management Organisation 
for ratification at the time. 
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The MMMP did not specify the maximum duration of a break in pile-driving before a new full soft 
start would be required. At some point in the early stages of the project an interval of 30 minutes 
was agreed as the maximum time that would not require a new soft start. However, the JNCC 
protocol for minimising the risk of disturbance and injury to marine mammals from piling noise 
(JNCC, 2009) recommends that this interval should only be ten minutes. 
 
 
6.1.4. Operational issues 
 
The Windcat 22 was not an ideal vessel for prolonged periods at sea, as it did not have 
adequate accommodation or the capacity to carry sufficient fresh water for the toilet and 
shower. On one occasion at the beginning of the project the vessel was required to be at sea for 
over three days, when food and water ran out. Subsequently, better planning reduced the 
Windcat 22’s time at sea to manageable proportions. Also, a vessel with a higher viewing 
platform would have been preferable for visual observations. The main advantage of the 
Windcat 22 was its speed, which allowed rapid transits to and from the site of the Ormonde 
Wind Farm. 
 
Communication between the Buzzard and the Windcat 22 was at times poor. Calls to the 
Buzzard on the VHF radio were on occasion not answered and the mitigation team then had to 
resort to calling the client representative on a mobile phone. On seven occasions soft starts 
were initiated without warning, startling the PAM operator who was subjected to a sudden very 
loud noise through the headphones. After such events the PAM operator tended to be reluctant 
to wear headphones once the hammer had been located on the top of the pile. 
 
On one occasion a pre-piling watch for marine mammals was carried out by a nominated 
person on the Buzzard as the Windcat 22 was not yet on site. However, no information 
regarding this watch, e.g. start and end times, was available on request.  
 
Meetings between the contractor, RPS and the regulators took place before the commencement 
of piling operations in order to discuss and clarify procedures. However, no start-up meeting 
was held involving the personnel working in the field, i.e. the mitigation team, the client 
representative and key operators on the Buzzard. Consequently, there was some uncertainty 
about operational procedures and communication protocols.  
 
 
6.1.5. Soft start procedure 
 
Initially, the soft start procedure was not clearly understood by the mitigation team, resulting in 
some unjustified reports of non compliance with the FEPA license. On the other hand, there 
were occasions when the client representative’s diary of events reported incorrect soft starts, 
which were not picked up by the mitigation team at the time. There were two components to the 
soft start: a series of single strikes at intervals decreasing from five minutes to one minute, 
followed by continuous piling; and a gradual ramp-up in the energy applied to the hammer. 
While it was possible for the mitigation team to monitor the single strikes, it was not possible for 
them to assess the duration of the ramp-up. In retrospect, it would have been ideal for the 
mitigation team to request hammer logs on a daily basis in order to monitor the implementation 
of soft start procedures. However, these were only provided at the end of the project.  
 
The hammer logs provided by the contractor are not time based, so that it was not possible to 
reconstruct a precisely timed representation of the pile-driving event. In order to effectively 
monitor soft starts, hammer logs should include some means of recovering the time when 
periods of continuous piling start and end as well as the strike repetition rate. There was a 
particular issue, given the format of the hammer logs used in this project, for those piles that 
were driven in two or more separate sessions, as it was not possible to identify the start of each 
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new session from the data provided. 
 
There was a tendency for the energy applied to the hammer on the first strike to increase 
through the course of the project. Although it was not subjectively noticeable in the field, this 
amounted to a greater than 50% increase in energy, and was only apparent when the hammer 
logs were made available at the end of the project. 
 
 
6.2. RECOMMENDATIONS 
 

 PAM systems for the mitigation of pile-driving noise are more effective at monitoring the 500 
m safety zone when deployed from a fixed platform as close as possible to the centre of 
piling operations, i.e. either from a moored buoy or the piling vessel itself. 
 

 Pile-driving should not be initiated without direct communication with the mitigation team 
immediately before the first strike, so that the PAM operator can continue monitoring for as 
long as possible without risk of being exposed to sudden loud sounds.  

 

 An improved protocol should be developed for the recording of operations by the mitigation 
team, such that the times of individual hammer strikes and the time continuous piling 
commenced are recorded on an appropriate form. 

 

 If watches are carried out by nominated members of the pile-driving crew, effort and 
sightings forms should be completed and forwarded to the mitigation team. 

 

 Hammer logs should be provided on a daily basis and include a measure of time such that 
soft start compliance can be monitored effectively. 

 

 Minimum energy should be used to initiate soft starts. 
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1.0 INTRODUCTION 

1.1 General 

This document presents the piling hammer logs which have been recorded during the 
piling operations at the 31 designated locations in the Ormonde offshore wind farm field. 
The piling operations have been performed by GEOSEA and the Jack-up vessel/platform 
Buzzard as part of the overall JV SCALDIS-GEOSEA scope of work.  

1.2 Notes 

The hammer log data for all 31 locations is presented in the subsequent sections. 
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      SSP-A

Hamer          :      S-500

Lengte         :      21.50 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 01-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

    Pen Kal  Slgn Slg Enr. Wrk Kap Lch Ol.  Diepte Olie

             tot. min      drk drk drk tmp         flow

      m                 kJ bar bar bar  °C       m    l

-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 1 2 63

0,75 8 10 63

1,00 11 21 72

1,25 10 31 76

1,50 7 38 63

1,75 15 53 63

2,00 19 72 63

2,25 29 101 77

2,50 24 125 82

2,75 27 152 93

3,00 31 183 92

3,25 23 206 101

3,50 18 224 99

3,75 26 250 114

4,00 27 277 110

4,25 29 306 100

4,50 25 331 126

4,75 31 362 121

5,00 23 385 159

5,25 23 408 159

5,50 18 426 141

5,75 30 456 156

6,00 18 474 138

6,25 21 495 151

6,50 24 519 148

6,75 30 549 172

7,00 26 575 169

7,25 27 602 171

7,50 26 628 181

7,75 39 667 169

8,00 31 698 198

8,25 31 729 214

8,50 28 757 214

8,75 38 795 244

9,00 28 823 252

9,25 30 853 258

9,50 25 878 258

9,75 31 909 258

10,00 27 936 250

10,25 33 969 249

10,50 26 995 269

10,75 30 1025 276

11,00 29 1054 276

11,25 27 1081 291

11,50 23 1104 288



11,75 33 1137 291

12,00 26 1163 302

12,25 25 1188 307

12,50 22 1210 296

12,75 34 1244 304

13,00 23 1267 307

13,25 30 1297 303

13,50 32 1329 326

13,75 20 1349 324

14,00 19 1368 332

14,25 16 1384 334

14,50 22 1406 336

14,75 19 1425 340

15,00 20 1445 252

15,25 25 1470 235

15,50 27 1497 267

15,75 25 1522 265

16,00 25 1547 261

16,25 26 1573 264

16,50 27 1600 246

16,75 27 1627 252

17,00 28 1655 259

17,25 31 1686 263

17,50 31 1717 283

17,75 34 1751 281

18,00 34 1785 286

-------------------------------------------------------------------------------

Netto tijd     :   00:38:56

Totaal tijd    :   01:13:26

Eind penetratie:      18.00 [m]

Totaal slagen  :       1785

Totaal Energie :     380093 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      SSP-B

Hamer          :      S-500

Lengte         :      21.50 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 02-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

    Pen Kal  Slgn Slg Enr. Wrk Kap Lch Ol.  Diepte Olie

             tot. min      drk drk drk tmp         flow

      m                 kJ bar bar bar  °C       m    l

-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 2 3 75

0,75 9 12 63

1,00 14 26 63

1,25 4 30 74

1,50 12 42 77

1,75 17 59 72

2,00 2 61 70

2,25 16 77 72

2,50 24 101 72

2,75 17 118 74

3,00 28 146 135

3,25 38 184 78

3,50 32 216 84

3,75 26 242 98

4,00 22 264 124

4,25 24 288 124

4,50 29 317 124

4,75 32 349 121

5,00 27 376 158

5,25 29 405 180

5,50 25 430 155

5,75 27 457 189

6,00 28 485 151

6,25 28 513 186

6,50 26 539 186

6,75 36 575 193

7,00 16 591 223

7,25 38 629 219

7,50 12 641 215

7,75 25 666 220

8,00 28 694 234

8,25 28 722 263

8,50 27 749 265

8,75 26 775 261

9,00 27 802 264

9,25 25 827 263

9,50 24 851 273

9,75 23 874 299

10,00 21 895 289

10,25 27 922 291

10,50 23 945 289

10,75 28 973 293

11,00 19 992 290

11,25 25 1017 290

11,50 23 1040 290



11,75 25 1065 290

12,00 24 1089 296

12,25 24 1113 303

12,50 25 1138 293

12,75 27 1165 293

13,00 21 1186 294

13,25 25 1211 293

13,50 25 1236 286

13,75 25 1261 288

14,00 29 1290 291

14,25 22 1312 293

14,50 22 1334 295

14,75 25 1359 288

15,00 23 1382 290

15,25 24 1406 289

15,50 23 1429 292

15,75 24 1453 296

16,00 24 1477 291

16,25 25 1502 292

16,50 25 1527 291

16,75 22 1549 295

17,00 24 1573 298

17,25 25 1598 306

17,50 25 1623 303

17,75 26 1649 301

18,00 14 1663 300

-------------------------------------------------------------------------------

Netto time     :   00:34:14

Total time     :   01:01:26

End penetration:      18.00 [m]

Total blows    :       1663

Total Energy   :     374716 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      SSP-C

Hamer          :      S-500

Lengte         :      21.50 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 02-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

    Pen Kal  Slgn Slg Enr. Wrk Kap Lch Ol.  Diepte Olie

             tot. min      drk drk drk tmp         flow

      m                 kJ bar bar bar  °C       m    l

-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 87

0,50 6 7 78

0,75 7 14 79

1,00 7 21 79

1,25 6 27 79

1,50 14 41 76

1,75 14 55 75

2,00 25 80 82

2,25 26 106 78

2,50 44 150 81

2,75 15 165 76

3,00 27 192 93

3,25 19 211 97

3,50 22 233 102

3,75 20 253 125

4,00 30 283 159

4,25 17 300 184

4,50 17 317 170

4,75 13 330 173

5,00 15 345 170

5,25 14 359 169

5,50 14 373 169

5,75 13 386 165

6,00 17 403 161

6,25 16 419 172

6,50 11 430 175

6,75 6 436 188

7,00 10 446 172

7,25 24 470 142

7,50 24 494 175

7,75 20 514 155

8,00 31 545 165

8,25 27 572 158

8,50 31 603 157

8,75 28 631 172

9,00 41 672 196

9,25 35 707 200

9,50 35 742 226

9,75 40 782 252

10,00 27 809 277

10,25 34 843 274

10,50 30 873 276

10,75 24 897 301

11,00 27 924 297

11,25 29 953 297

11,50 26 979 309



11,75 24 1003 307

12,00 33 1036 307

12,25 25 1061 306

12,50 25 1086 304

12,75 22 1108 305

13,00 28 1136 303

13,25 24 1160 301

13,50 24 1184 303

13,75 24 1208 303

14,00 29 1237 303

14,25 20 1257 305

14,50 19 1276 304

14,75 20 1296 305

15,00 17 1313 306

15,25 38 1402 296

15,50 25 1404 298

15,75 34 1410 293

16,00 22 1432 296

16,25 18 1450 291

16,50 22 1472 254

16,75 23 1495 252

17,00 26 1521 260

17,25 23 1544 252

17,50 30 1574 254

17,75 32 1606 248

18,00 35 1641 253

-------------------------------------------------------------------------------

Netto tijd     :   00:36:28

Totaal tijd    :   01:49:22

Eind penetratie:       18.00 [m]

Totaal slagen  :       1641

Totaal Energie :     351588 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      SSP-D

Hamer          :      S-500

Lengte         :      21.50 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 02-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

    Pen Kal  Slgn Slg Enr. Wrk Kap Lch Ol.  Diepte Olie

             tot. min      drk drk drk tmp         flow

      m                 kJ bar bar bar  °C       m    l

-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 77

0,50 1 3 76

0,75 12 15 63

1,00 3 18 63

1,25 8 26 63

1,50 7 33 63

1,75 8 41 70

2,00 9 50 73

2,25 9 59 63

2,50 15 74 63

2,75 26 100 63

3,00 31 131 85

3,25 26 157 89

3,50 16 173 92

3,75 28 201 95

4,00 35 236 121

4,25 21 257 125

4,50 25 282 139

4,75 18 300 142

5,00 21 321 133

5,25 25 346 133

5,50 20 366 157

5,75 18 384 150

6,00 14 398 156

6,25 13 411 190

6,50 17 428 147

6,75 16 444 149

7,00 29 473 152

7,25 12 485 155

7,50 22 507 147

7,75 24 531 176

8,00 25 556 165

8,25 25 581 204

8,50 23 604 199

8,75 22 626 211

9,00 22 648 217

9,25 26 674 222

9,50 31 705 220

9,75 30 735 250

10,00 28 763 249

10,25 26 789 267

10,50 27 816 258

10,75 27 843 268

11,00 27 870 262

11,25 25 895 267

11,50 32 927 265



11,75 29 956 256

12,00 27 983 292

12,25 27 1010 300

12,50 27 1037 306

12,75 30 1067 324

13,00 19 1086 312

13,25 24 1110 313

13,50 25 1135 318

13,75 25 1160 312

14,00 24 1184 311

14,25 24 1208 309

14,50 24 1232 312

14,75 24 1256 308

15,00 23 1279 312

15,25 23 1302 313

15,50 24 1326 306

15,75 24 1350 307

16,00 23 1373 309

16,25 23 1396 306

16,50 24 1420 306

16,75 22 1442 311

17,00 23 1465 304

17,25 21 1486 307

17,50 19 1505 307

17,75 20 1525 309

18,00 21 1546 318

-------------------------------------------------------------------------------

Netto tijd     :   00:33:28

Totaal tijd    :   02:52:58

Eind penetratie:      18.00 [m]

Totaal slagen  :       1546

Totaal Energie :     344774 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG01-Pile A

Hamer          :      S-500

Lengte         :      25.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 06-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 71

0,50 2 4 70

0,75 10 14 73

1,00 3 17 72

1,25 6 23 72

1,50 8 31 72

1,75 9 40 72

2,00 12 52 73

2,25 11 63 74

2,50 12 75 73

2,75 17 92 72

3,00 18 110 78

3,25 17 127 85

3,50 14 141 109

3,75 15 156 103

4,00 18 174 89

4,25 18 192 117

4,50 16 208 115

4,75 15 223 122

5,00 14 237 128

5,25 9 246 145

5,50 7 253 150

5,75 16 269 117

6,00 16 285 122

6,25 19 304 135

6,50 21 325 193

6,75 16 341 158

7,00 17 358 149

7,25 17 375 182

7,50 17 392 179

7,75 19 411 189

8,00 20 431 196

8,25 18 449 197

8,50 17 466 215

8,75 15 481 209

9,00 13 494 205

9,25 15 509 213

9,50 14 523 211

9,75 14 537 216

10,00 13 550 211

10,25 13 563 218

10,50 11 574 217

10,75 11 585 219

11,00 12 597 190

11,25 12 609 190

11,50 14 623 190

11,75 15 638 187

12,00 14 652 188

12,25 13 665 190

12,50 14 679 191

12,75 16 695 189



13,00 27 722 199

13,25 25 747 228

13,50 25 772 229

13,75 21 793 255

14,00 21 814 248

14,25 23 837 244

14,50 16 853 262

14,75 26 879 264

15,00 18 897 255

15,25 19 916 259

15,50 19 935 254

15,75 19 954 259

16,00 19 973 255

16,25 21 994 260

16,50 22 1016 263

16,75 20 1036 194

17,00 31 1067 165

17,25 47 1114 149

17,50 46 1160 146

17,75 52 1212 145

18,00 44 1256 154

18,25 37 1293 165

18,50 34 1327 160

18,75 31 1358 194

19,00 30 1388 190

19,25 26 1414 229

19,50 25 1439 231

19,75 24 1463 252

20,00 21 1484 273

20,25 20 1504 272

20,50 20 1524 273

20,75 20 1544 269

21,00 20 1564 264

21,25 19 1583 270

21,50 19 1602 269

21,75 17 1619 266

-------------------------------------------------------------------------------

Netto tijd     :   00:32:13

Totaal tijd    :   00:53:58

Eind penetratie:      21.75 [m]

Totaal slagen  :       1619

Totaal Energie :     305990 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG01 - Pile B

Hamer          :      S-500

Lengte         :      25.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 06-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 4 5 63

0,75 5 10 70

1,00 6 16 63

1,25 7 23 63

1,50 8 31 79

1,75 10 41 72

2,00 10 51 63

2,25 12 63 63

2,50 13 76 63

2,75 12 88 63

3,00 13 101 63

3,25 11 112 63

3,50 12 124 63

3,75 25 149 73

4,00 27 176 75

4,25 59 235 86

4,50 19 254 87

4,75 43 297 87

5,00 46 343 104

5,25 34 377 125

5,50 40 417 114

5,75 30 447 133

6,00 37 484 100

6,25 42 526 102

6,50 36 562 131

6,75 30 592 163

7,00 22 614 175

7,25 23 637 180

7,50 24 661 199

7,75 25 686 180

8,00 24 710 183

8,25 23 733 184

8,50 20 753 181

8,75 17 770 183

9,00 16 786 217

9,25 18 804 185

9,50 17 821 194

9,75 19 840 194

10,00 18 858 169

10,25 17 875 178

10,50 16 891 196

10,75 14 905 173

11,00 14 919 172

11,25 16 935 170

11,50 12 947 164

11,75 20 967 168

12,00 22 989 176

12,25 26 1015 189

12,50 28 1043 178

12,75 28 1071 182



13,00 28 1099 196

13,25 33 1132 190

13,50 24 1156 197

13,75 29 1185 198

14,00 29 1214 209

14,25 26 1240 208

14,50 25 1265 225

14,75 23 1288 223

15,00 24 1312 218

15,25 35 1347 229

15,50 15 1362 239

15,75 23 1385 234

16,00 23 1408 241

16,25 24 1432 243

16,50 25 1457 241

16,75 26 1483 236

17,00 30 1513 178

17,25 49 1562 152

17,50 54 1616 150

17,75 50 1666 151

18,00 50 1716 150

18,25 53 1769 142

18,50 50 1819 145

18,75 52 1871 140

19,00 50 1921 146

19,25 49 1970 149

19,50 49 2019 197

19,75 30 2049 210

20,00 28 2077 216

20,25 24 2101 237

20,50 23 2124 253

20,75 22 2146 250

21,00 21 2167 251

21,25 22 2189 251

21,50 21 2210 254

21,75 20 2230 259

-------------------------------------------------------------------------------

Netto tijd     :   00:44:19

Totaal tijd    :   01:19:03

Eind penetratie:      21.75 [m]

Totaal slagen  :       2230

Totaal Energie :     359547 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG01 - Pile C

Hamer          :      S-500

Lengte         :      25.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 06-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 19 19 73

0,50 2 21 63

0,75 8 29 63

1,00 14 43 63

1,25 18 61 63

1,50 21 82 73

1,75 2 84 74

2,00 15 99 63

2,25 15 114 72

2,50 13 127 71

2,75 21 148 72

3,00 21 169 76

3,25 16 185 79

3,50 16 201 99

3,75 22 223 107

4,00 28 251 101

4,25 28 279 96

4,50 29 308 103

4,75 31 339 105

5,00 31 370 127

5,25 24 394 132

5,50 25 419 121

5,75 16 435 146

6,00 17 452 143

6,25 18 470 146

6,50 23 493 142

6,75 25 518 141

7,00 25 543 144

7,25 27 570 149

7,50 30 600 151

7,75 26 626 172

8,00 25 651 163

8,25 26 677 166

8,50 23 700 172

8,75 22 722 194

9,00 20 742 182

9,25 20 762 177

9,50 19 781 190

9,75 18 799 188

10,00 19 818 179

10,25 18 836 190

10,50 16 852 180

10,75 15 867 182

11,00 16 883 190

11,25 15 898 181

11,50 16 914 181

11,75 14 928 181

12,00 16 944 184

12,25 24 968 183

12,50 27 995 189

12,75 29 1024 188



13,00 30 1054 187

13,25 34 1088 195

13,50 28 1116 217

13,75 28 1144 216

14,00 26 1170 230

14,25 25 1195 233

14,50 25 1220 231

14,75 23 1243 251

15,00 23 1266 236

15,25 24 1290 239

15,50 23 1313 237

15,75 25 1338 239

16,00 20 1358 232

16,25 24 1382 234

16,50 23 1405 238

16,75 25 1430 237

17,00 25 1455 233

17,25 26 1481 238

17,50 26 1507 237

17,75 25 1532 238

18,00 24 1556 232

18,25 48 1604 242

18,50 22 1626 193

18,75 32 1658 168

19,00 34 1692 158

19,25 33 1725 158

19,50 32 1757 158

19,75 33 1790 162

20,00 33 1823 160

20,25 31 1854 168

20,50 32 1886 166

20,75 31 1917 169

21,00 30 1947 175

21,25 34 1981 164

21,50 33 2014 166

21,75 32 2046 167

-------------------------------------------------------------------------------

Netto tijd     :   00:43:22

Totaal tijd    :   02:13:32

Eind penetratie:       21.75 [m]

Totaal slagen  :       2046

Totaal Energie :     343553 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG01 - Pile D

Hamer          :      S-500

Lengte         :      25.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 06-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 74

0,50 3 4 75

0,75 5 9 74

1,00 6 15 76

1,25 8 23 75

1,50 8 31 74

1,75 10 41 77

2,00 11 52 74

2,25 14 66 76

2,50 12 78 75

2,75 10 88 75

3,00 14 102 74

3,25 13 115 76

3,50 14 129 76

3,75 10 139 75

4,00 15 154 75

4,25 31 185 77

4,50 33 218 80

4,75 48 266 90

5,00 37 303 97

5,25 26 329 124

5,50 24 353 139

5,75 18 371 153

6,00 20 391 153

6,25 21 412 136

6,50 25 437 133

6,75 27 464 129

7,00 30 494 155

7,25 22 516 156

7,50 34 550 189

7,75 13 563 189

8,00 23 586 185

8,25 24 610 185

8,50 26 636 186

8,75 23 659 188

9,00 26 685 186

9,25 24 709 185

9,50 22 731 182

9,75 16 747 171

10,00 17 764 181

10,25 20 784 185

10,50 21 805 179

10,75 19 824 180

11,00 19 843 182

11,25 18 861 184

11,50 17 878 168

11,75 15 893 173

12,00 14 907 180

12,25 14 921 175

12,50 14 935 171

12,75 13 948 174



13,00 13 961 177

13,25 14 975 170

13,50 21 996 184

13,75 23 1019 181

14,00 27 1046 183

14,25 28 1074 174

14,50 28 1102 178

14,75 25 1127 195

15,00 24 1151 199

15,25 24 1175 195

15,50 25 1200 196

15,75 26 1226 189

16,00 25 1251 194

16,25 25 1276 195

16,50 25 1301 192

16,75 26 1327 191

17,00 29 1356 197

17,25 54 1410 216

17,50 28 1438 217

17,75 28 1466 222

18,00 28 1494 219

18,25 53 1547 171

18,50 35 1582 175

18,75 34 1616 171

19,00 33 1649 168

19,25 34 1683 168

19,50 34 1717 168

19,75 35 1752 168

20,00 36 1788 169

20,25 38 1826 165

20,50 36 1862 179

20,75 32 1894 179

21,00 33 1927 188

21,25 36 1963 184

21,50 33 1996 179

21,75 32 2028 184

-------------------------------------------------------------------------------

Netto tijd     :   00:44:23

Totaal tijd    :   01:47:54

Eind penetratie:       21.75 [m]

Totaal slagen  :       2028

Totaal Energie :     329215 [kJ]

-------------------------------------------------------------------------------



Doc No: 5971-100-SS-ST-90712 
Page: 7 
Rev: A ode ORMONDE ENERGY LIMITED 

Ormonde Offshore Wind Farm Project 
Piling Hammer Logs As-Installed Date: 12/08/10 
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG02-A

Hamer          :      S-500

Lengte         :      49.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 23-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 79

0,50 2 2 79

0,75 3 5 63

1,00 6 11 77

1,25 8 19 79

1,50 10 29 79

1,75 9 38 77

2,00 11 49 78

2,25 15 64 85

2,50 15 79 81

2,75 12 91 95

3,00 11 102 90

3,25 12 114 87

3,50 14 128 86

3,75 14 142 112

4,00 9 151 113

4,25 12 163 159

4,50 9 172 137

4,75 9 181 151

5,00 8 189 165

5,25 5 194 173

5,50 5 199 172

5,75 7 206 157

6,00 8 214 175

6,25 5 219 181

6,50 6 225 178

6,75 8 233 174

7,00 11 244 137

7,25 9 253 140

7,50 13 266 171

7,75 11 277 175

8,00 10 287 171

8,25 12 299 176

8,50 14 313 193

8,75 11 324 186

9,00 10 334 188

9,25 11 345 181

9,50 14 359 182

9,75 12 371 182

10,00 12 383 188

10,25 10 393 198

10,50 12 405 183

10,75 14 419 190

11,00 17 436 179

11,25 15 451 181

11,50 14 465 182

11,75 16 481 182

12,00 16 497 185

12,25 11 508 187

12,50 14 522 198

12,75 17 539 192



13,00 13 552 195

13,25 11 563 195

13,50 10 573 193

13,75 16 589 189

14,00 17 606 194

14,25 21 627 188

14,50 24 651 191

14,75 19 670 194

15,00 24 694 199

15,25 25 719 219

15,50 24 743 211

15,75 22 765 213

16,00 24 789 207

16,25 20 809 209

16,50 19 828 212

16,75 22 850 210

17,00 20 870 208

17,25 27 897 178

17,50 25 922 204

17,75 30 952 204

18,00 29 981 193

18,25 28 1009 197

18,50 28 1037 194

18,75 28 1065 231

19,00 24 1089 241

19,25 21 1110 233

19,50 21 1131 225

19,75 19 1150 226

20,00 18 1168 226

20,25 20 1188 227

20,50 19 1207 238

20,75 21 1228 238

21,00 22 1250 240

21,25 21 1271 238

21,50 8 1279 220

21,75 22 1301 235

22,00 15 1316 233

22,25 23 1339 225

22,50 15 1354 224

22,75 17 1371 228

23,00 20 1391 228

23,25 22 1413 232

23,50 20 1433 235

23,75 20 1453 232

24,00 22 1475 232

24,25 21 1496 228

24,50 21 1517 229

24,75 23 1540 229

25,00 23 1563 233

25,25 23 1586 255

25,50 21 1607 252

25,75 22 1629 250

26,00 20 1649 250

26,25 21 1670 251

26,50 22 1692 254



26,75 22 1714 268

27,00 20 1734 267

27,25 22 1756 267

27,50 21 1777 267

27,75 21 1798 288

28,00 21 1819 287

28,25 20 1839 289

28,50 26 1865 306

28,75 16 1881 299

29,00 19 1900 300

29,25 21 1921 301

29,50 21 1942 302

29,75 21 1963 300

30,00 21 1984 302

30,25 20 2004 301

30,50 19 2023 303

30,75 19 2042 316

31,00 18 2060 318

31,25 17 2077 317

31,50 18 2095 315

31,75 22 2117 315

32,00 11 2128 313

32,25 18 2146 309

32,50 18 2164 310

32,75 17 2181 311

33,00 14 2195 311

33,25 16 2211 314

33,50 16 2227 313

33,75 18 2245 312

34,00 12 2257 315

34,25 15 2272 310

34,50 14 2286 308

34,75 14 2300 309

35,00 14 2314 309

35,25 15 2329 305

35,50 14 2343 306

35,75 14 2357 307

36,00 13 2370 305

36,25 13 2383 306

36,50 13 2396 296

36,75 13 2409 300

37,00 13 2422 283

37,25 13 2435 282

37,50 13 2448 278

37,75 12 2460 277

38,00 13 2473 258

38,25 16 2489 260

38,50 12 2501 260

38,75 15 2516 260

39,00 12 2528 257

39,25 14 2542 257

39,50 13 2555 258

39,75 15 2570 261

40,00 14 2584 258

40,25 16 2600 257



40,50 18 2618 257

40,75 19 2637 257

41,00 21 2658 260

41,25 21 2679 259

41,50 22 2701 259

41,75 24 2725 258

42,00 23 2748 259

42,25 23 2771 286

42,50 24 2795 284

42,75 25 2820 281

43,00 26 2846 309

43,25 25 2871 310

43,50 26 2897 312

43,75 25 2922 326

44,00 25 2947 321

44,25 27 2974 321

44,50 27 3001 315

44,75 27 3028 321

45,00 29 3057 340

45,25 28 3085 334

45,50 25 3110 331

45,75 27 3137 331

-------------------------------------------------------------------------------

Netto tijd     :   01:00:22

Totaal tijd    :   01:29:53

Eind penetratie:      45.75 [m]

Totaal slagen  :       3137

Totaal Energie :     759546 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG02-B

Hamer          :      S-500

Lengte         :      49.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 22-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 80

0,50 1 1 79

0,75 1 2 78

1,00 1 3 79

1,25 4 7 73

1,50 3 10 78

1,75 5 15 77

2,00 6 21 77

2,25 6 27 76

2,50 7 34 77

2,75 5 39 78

3,00 6 45 78

3,25 4 49 74

3,50 10 59 92

3,75 9 68 74

4,00 12 80 63

4,25 10 90 101

4,50 6 96 128

4,75 4 100 126

5,00 3 103 132

5,25 6 109 131

5,50 7 116 116

5,75 8 124 130

6,00 6 130 141

6,25 10 140 101

6,50 9 149 137

6,75 10 159 129

7,00 18 177 139

7,25 18 195 129

7,50 16 211 185

7,75 18 229 164

8,00 16 245 175

8,25 17 262 161

8,50 13 275 185

8,75 11 286 170

9,00 11 297 170

9,25 9 306 176

9,50 14 320 191

9,75 15 335 183

10,00 11 346 185

10,25 17 363 185

10,50 15 378 182

10,75 18 396 184

11,00 12 408 185

11,25 14 422 192

11,50 9 431 186

11,75 11 442 185

12,00 10 452 182

12,25 12 464 184

12,50 21 485 182

12,75 17 502 183



13,00 23 525 187

13,25 29 554 201

13,50 22 576 186

13,75 25 601 187

14,00 27 628 194

14,25 27 655 208

14,50 26 681 217

14,75 22 703 219

15,00 20 723 210

15,25 17 740 208

15,50 27 767 211

15,75 18 785 217

16,00 18 803 224

16,25 23 826 205

16,50 19 845 211

16,75 25 870 218

17,00 24 894 225

17,25 23 917 221

17,50 21 938 221

17,75 21 959 219

18,00 23 982 227

18,25 20 1002 220

18,50 21 1023 220

18,75 19 1042 229

19,00 20 1062 232

19,25 20 1082 222

19,50 23 1105 218

19,75 19 1124 219

20,00 21 1145 218

20,25 21 1166 223

20,50 23 1189 197

20,75 25 1214 186

21,00 25 1239 191

21,25 25 1264 189

21,50 24 1288 187

21,75 23 1311 190

22,00 23 1334 183

22,25 22 1356 191

22,50 27 1383 186

22,75 27 1410 185

23,00 29 1439 184

23,25 23 1462 182

23,50 21 1483 183

23,75 22 1505 186

24,00 21 1526 184

24,25 13 1539 187

24,50 18 1557 186

24,75 16 1573 188

25,00 50 1623 154

25,25 32 1655 187

25,50 31 1686 173

25,75 30 1716 172

26,00 33 1749 173

26,25 30 1779 215

26,50 26 1805 212



26,75 22 1827 217

27,00 24 1851 207

27,25 25 1876 205

27,50 27 1903 205

27,75 24 1927 240

28,00 17 1944 240

28,25 23 1967 240

28,50 22 1989 241

28,75 19 2008 239

29,00 20 2028 238

29,25 23 2051 238

29,50 18 2069 236

29,75 20 2089 240

30,00 26 2115 237

30,25 14 2129 236

30,50 19 2148 238

30,75 28 2176 238

31,00 11 2187 237

31,25 22 2209 235

31,50 25 2234 238

31,75 11 2245 254

32,00 18 2263 251

32,25 17 2280 254

32,50 19 2299 251

32,75 17 2316 251

33,00 18 2334 257

33,25 13 2347 255

33,50 17 2364 259

33,75 15 2379 267

34,00 13 2392 265

34,25 16 2408 264

34,50 16 2424 254

34,75 16 2440 249

35,00 17 2457 251

35,25 17 2474 264

35,50 19 2493 263

35,75 11 2504 279

36,00 13 2517 278

36,25 13 2530 277

36,50 14 2544 278

36,75 12 2556 278

37,00 13 2569 278

37,25 14 2583 277

37,50 18 2601 277

37,75 10 2611 277

38,00 14 2625 277

38,25 14 2639 276

38,50 18 2657 275

38,75 10 2667 275

39,00 15 2682 277

39,25 13 2695 277

39,50 15 2710 274

39,75 15 2725 275

40,00 15 2740 276

40,25 16 2756 273



40,50 16 2772 271

40,75 18 2790 274

41,00 16 2806 274

41,25 19 2825 271

41,50 19 2844 280

41,75 20 2864 273

42,00 20 2884 273

42,25 22 2906 274

42,50 23 2929 280

42,75 26 2955 276

43,00 27 2982 276

43,25 29 3011 277

43,50 26 3037 275

43,75 33 3070 293

44,00 29 3099 307

44,25 27 3126 332

44,50 27 3153 333

-------------------------------------------------------------------------------

Netto tijd     :   01:00:21

Totaal tijd    :   01:54:33

Eind penetratie:      44.50 [m]

Totaal slagen  :       3153

Totaal Energie :     681663 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG02-C

Hamer          :      S-500

Lengte         :      49.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 22-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 87

0,50 2 3 83

0,75 1 4 86

1,00 7 11 78

1,25 6 17 79

1,50 4 21 79

1,75 5 26 79

2,00 5 31 78

2,25 5 36 80

2,50 6 42 78

2,75 7 49 78

3,00 8 57 79

3,25 7 64 78

3,50 8 72 77

3,75 8 80 80

4,00 8 88 81

4,25 10 98 91

4,50 12 110 103

4,75 13 123 83

5,00 13 136 104

5,25 5 141 151

5,50 10 151 89

5,75 12 163 100

6,00 12 175 103

6,25 11 186 105

6,50 11 197 99

6,75 11 208 97

7,00 19 227 116

7,25 17 244 116

7,50 20 264 127

7,75 15 279 187

8,00 18 297 143

8,25 18 315 148

8,50 17 332 162

8,75 21 353 161

9,00 14 367 169

9,25 19 386 173

9,50 16 402 174

9,75 17 419 175

10,00 20 439 174

10,25 13 452 176

10,50 22 474 195

10,75 17 491 199

11,00 19 510 190

11,25 20 530 185

11,50 20 550 191

11,75 19 569 193

12,00 25 594 187

12,25 3 597 188

12,50 7 604 190

12,75 13 617 196



13,00 21 638 200

13,25 14 652 206

13,50 20 672 203

13,75 18 690 201

14,00 26 716 200

14,25 21 737 213

14,50 28 765 211

14,75 24 789 199

15,00 27 816 187

15,25 34 850 210

15,50 27 877 228

15,75 28 905 216

16,00 30 935 214

16,25 23 958 238

16,50 19 977 243

16,75 26 1003 238

17,00 27 1030 244

17,25 27 1057 181

17,50 21 1078 188

17,75 29 1107 208

18,00 22 1129 223

18,25 31 1160 232

18,50 21 1181 230

18,75 24 1205 228

19,00 22 1227 228

19,25 23 1250 229

19,50 20 1270 231

19,75 24 1294 240

20,00 21 1315 231

20,25 20 1335 231

20,50 20 1355 235

20,75 21 1376 250

21,00 16 1392 244

21,25 18 1410 251

21,50 15 1425 248

21,75 17 1442 247

22,00 18 1460 246

22,25 14 1474 246

22,50 15 1489 238

22,75 21 1510 198

23,00 20 1530 215

23,25 23 1553 192

23,50 21 1574 196

23,75 22 1596 199

24,00 21 1617 190

24,25 23 1640 206

24,50 17 1657 213

24,75 29 1686 204

25,00 17 1703 208

25,25 26 1729 206

25,50 26 1755 198

25,75 24 1779 198

26,00 25 1804 198

26,25 25 1829 198

26,50 30 1859 217



26,75 21 1880 209

27,00 26 1906 199

27,25 24 1930 224

27,50 23 1953 224

27,75 25 1978 224

28,00 25 2003 229

28,25 24 2027 221

28,50 27 2054 224

28,75 24 2078 229

29,00 26 2104 225

29,25 25 2129 236

29,50 26 2155 221

29,75 26 2181 221

30,00 26 2207 227

30,25 25 2232 221

30,50 24 2256 223

30,75 26 2282 217

31,00 23 2305 220

31,25 25 2330 221

31,50 25 2355 221

31,75 25 2380 221

32,00 24 2404 223

32,25 25 2429 219

32,50 23 2452 222

32,75 23 2475 223

33,00 23 2498 222

33,25 22 2520 225

33,50 23 2543 225

33,75 19 2562 216

34,00 21 2583 229

34,25 22 2605 218

34,50 20 2625 215

34,75 20 2645 214

35,00 22 2667 210

35,25 18 2685 217

35,50 20 2705 217

35,75 21 2726 212

36,00 21 2747 208

36,25 18 2765 210

36,50 19 2784 211

36,75 20 2804 208

37,00 20 2824 207

37,25 20 2844 224

37,50 19 2863 212

37,75 21 2884 214

38,00 19 2903 217

38,25 18 2921 226

38,50 26 2947 222

38,75 14 2961 214

39,00 22 2983 224

39,25 21 3004 218

39,50 22 3026 226

39,75 24 3050 220

40,00 25 3075 213

40,25 25 3100 232



40,50 25 3125 214

40,75 26 3151 211

41,00 26 3177 223

41,25 26 3203 218

41,50 26 3229 224

41,75 27 3256 218

42,00 29 3285 219

42,25 31 3316 223

42,50 33 3349 225

42,75 35 3384 215

43,00 36 3420 216

43,25 34 3454 261

43,50 29 3483 285

43,75 28 3511 284

44,00 32 3543 287

44,25 32 3575 289

44,50 33 3608 288

44,75 37 3645 302

-------------------------------------------------------------------------------

Netto tijd     :   01:10:31

Totaal tijd    :   01:45:10

Eind penetratie:      44.75 [m]

Totaal slagen  :       3645

Totaal Energie :     767228 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG02-D

Hamer          :      S-500

Lengte         :      49.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 23-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 105

0,50 1 2 95

0,75 3 5 99

1,00 3 8 105

1,25 3 11 118

1,50 3 14 121

1,75 4 18 117

2,00 4 22 124

2,25 4 26 118

2,50 7 33 98

2,75 11 44 85

3,00 9 53 99

3,25 8 61 94

3,50 7 68 128

3,75 7 75 113

4,00 8 83 107

4,25 9 92 98

4,50 8 100 88

4,75 10 110 109

5,00 10 120 102

5,25 10 130 91

5,50 13 143 84

5,75 18 161 91

6,00 10 171 99

6,25 18 189 115

6,50 12 201 108

6,75 17 218 123

7,00 22 240 126

7,25 26 266 117

7,50 11 277 102

7,75 21 298 126

8,00 26 324 127

8,25 16 340 125

8,50 17 357 125

8,75 13 370 131

9,00 12 382 123

9,25 10 392 127

9,50 23 415 124

9,75 26 441 125

10,00 27 468 142

10,25 19 487 139

10,50 18 505 188

10,75 20 525 156

11,00 16 541 174

11,25 20 561 163

11,50 20 581 152

11,75 14 595 180

12,00 18 613 151

12,25 19 632 159

12,50 22 654 169

12,75 20 674 178



13,00 15 689 163

13,25 23 712 168

13,50 25 737 167

13,75 24 761 172

14,00 26 787 160

14,25 27 814 170

14,50 27 841 163

14,75 25 866 173

15,00 26 892 170

15,25 25 917 199

15,50 22 939 194

15,75 21 960 187

16,00 20 980 191

16,25 22 1002 190

16,50 20 1022 192

16,75 21 1043 192

17,00 24 1067 199

17,25 24 1091 195

17,50 23 1114 199

17,75 23 1137 196

18,00 21 1158 195

18,25 19 1177 193

18,50 22 1199 194

18,75 21 1220 196

19,00 19 1239 196

19,25 20 1259 195

19,50 23 1282 201

19,75 19 1301 173

20,00 24 1325 191

20,25 23 1348 202

20,50 21 1369 205

20,75 23 1392 190

21,00 18 1410 175

21,25 28 1438 205

21,50 25 1463 201

21,75 22 1485 198

22,00 23 1508 199

22,25 23 1531 190

22,50 26 1557 188

22,75 22 1579 189

23,00 20 1599 191

23,25 22 1621 200

23,50 22 1643 197

23,75 21 1664 210

24,00 26 1690 204

24,25 15 1705 225

24,50 19 1724 229

24,75 24 1748 233

25,00 18 1766 229

25,25 19 1785 233

25,50 20 1805 234

25,75 23 1828 231

26,00 22 1850 234

26,25 20 1870 234

26,50 31 1901 231



26,75 14 1915 231

27,00 22 1937 228

27,25 21 1958 227

27,50 23 1981 177

27,75 27 2008 213

28,00 20 2028 210

28,25 23 2051 209

28,50 24 2075 211

28,75 27 2102 223

29,00 26 2128 224

29,25 18 2146 224

29,50 21 2167 221

29,75 23 2190 243

30,00 20 2210 224

30,25 21 2231 226

30,50 21 2252 228

30,75 23 2275 226

31,00 16 2291 237

31,25 19 2310 241

31,50 17 2327 241

31,75 19 2346 225

32,00 19 2365 242

32,25 18 2383 237

32,50 24 2407 235

32,75 16 2423 232

33,00 21 2444 243

33,25 21 2465 240

33,50 22 2487 230

33,75 18 2505 232

34,00 20 2525 228

34,25 19 2544 232

34,50 19 2563 223

34,75 22 2585 227

35,00 15 2600 236

35,25 19 2619 225

35,50 17 2636 226

35,75 18 2654 227

36,00 19 2673 230

36,25 17 2690 227

36,50 19 2709 228

36,75 17 2726 225

37,00 19 2745 227

37,25 17 2762 230

37,50 18 2780 229

37,75 20 2800 221

38,00 19 2819 228

38,25 19 2838 224

38,50 20 2858 226

38,75 18 2876 233

39,00 21 2897 230

39,25 17 2914 233

39,50 19 2933 231

39,75 19 2952 231

40,00 21 2973 234

40,25 22 2995 233



40,50 22 3017 231

40,75 23 3040 229

41,00 24 3064 227

41,25 26 3090 226

41,50 26 3116 233

41,75 27 3143 225

42,00 29 3172 229

42,25 30 3202 226

42,50 31 3233 224

42,75 32 3265 223

43,00 33 3298 226

43,25 31 3329 266

43,50 29 3358 266

43,75 33 3391 264

44,00 33 3424 268

44,25 33 3457 268

-------------------------------------------------------------------------------

Netto tijd     :   01:11:48

Totaal tijd    :   01:37:56

Eind penetratie:      44.25 [m]

Totaal slagen  :       3457

Totaal Energie :     690943 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal      WTG03-Pile A

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 09-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 1 2 70

0,75 1 3 63

1,00 1 4 70

1,25 2 6 63

1,50 2 8 63

1,75 6 14 63

2,00 10 24 63

2,25 4 28 63

2,50 8 36 63

2,75 9 45 75

3,00 12 57 73

3,25 15 72 63

3,50 16 88 75

3,75 20 108 72

4,00 21 129 82

4,25 24 153 108

4,50 19 172 102

4,75 23 195 105

5,00 25 220 125

5,25 19 239 125

5,50 19 258 167

5,75 14 272 166

6,00 16 288 160

6,25 14 302 148

6,50 14 316 156

6,75 16 332 158

7,00 18 350 155

7,25 19 369 176

7,50 18 387 159

7,75 21 408 153

8,00 22 430 154

8,25 20 450 177

8,50 19 469 184

8,75 18 487 182

9,00 21 508 198

9,25 20 528 186

9,50 23 551 180

9,75 21 572 206

10,00 21 593 216

10,25 22 615 212

10,50 21 636 229

10,75 21 657 226

11,00 22 679 220

11,25 19 698 222

11,50 20 718 223

11,75 19 737 220

12,00 19 756 222

12,25 22 778 233

12,50 22 800 228

12,75 24 824 254



13,00 21 845 258

13,25 21 866 254

13,50 21 887 251

13,75 21 908 248

14,00 20 928 253

14,25 21 949 249

14,50 22 971 247

14,75 21 992 248

15,00 21 1013 250

15,25 20 1033 251

15,50 23 1056 192

15,75 30 1086 161

16,00 31 1117 179

16,25 32 1149 165

16,50 30 1179 188

16,75 30 1209 174

17,00 29 1238 166

17,25 30 1268 175

17,50 29 1297 163

17,75 31 1328 182

18,00 31 1359 185

18,25 35 1394 172

18,50 30 1424 215

18,75 24 1448 214

19,00 24 1472 218

19,25 24 1496 214

19,50 24 1520 214

19,75 25 1545 220

20,00 22 1567 225

20,25 22 1589 218

-------------------------------------------------------------------------------

Netto tijd     :   00:33:19

Totaal tijd    :   00:49:24

Eind penetratie:      20.25 [m]

Totaal slagen  :       1589

Totaal Energie :     290336 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG03 - Pile B

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 09-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 63

0,50 0 0 63

0,75 2 2 63

1,00 1 3 63

1,25 3 6 63

1,50 3 9 63

1,75 8 17 63

2,00 10 27 63

2,25 12 39 63

2,50 14 53 63

2,75 15 68 86

3,00 14 82 78

3,25 17 99 71

3,50 20 119 63

3,75 20 139 99

4,00 17 156 98

4,25 17 173 97

4,50 23 196 89

4,75 20 216 147

5,00 10 226 142

5,25 9 235 138

5,50 21 256 112

5,75 23 279 104

6,00 22 301 133

6,25 15 316 163

6,50 13 329 174

6,75 12 341 151

7,00 10 351 152

7,25 8 359 137

7,50 10 369 170

7,75 21 390 140

8,00 24 414 134

8,25 24 438 162

8,50 22 460 165

8,75 23 483 162

9,00 23 506 162

9,25 24 530 165

9,50 21 551 190

9,75 21 572 190

10,00 20 592 186

10,25 22 614 187

10,50 24 638 186

10,75 24 662 199

11,00 23 685 200

11,25 23 708 205

11,50 24 732 198

11,75 24 756 198

12,00 29 785 202

12,25 30 815 201

12,50 27 842 228

12,75 20 862 241



13,00 28 890 237

13,25 21 911 237

13,50 23 934 238

13,75 24 958 236

14,00 24 982 235

14,25 24 1006 233

14,50 25 1031 194

14,75 32 1063 156

15,00 39 1102 153

15,25 37 1139 164

15,50 37 1176 182

15,75 38 1214 160

16,00 36 1250 160

16,25 35 1285 160

16,50 51 1336 167

16,75 27 1363 207

17,00 21 1384 227

17,25 18 1402 227

17,50 19 1421 228

17,75 18 1439 227

18,00 21 1460 225

18,25 20 1480 225

18,50 23 1503 224

18,75 20 1523 226

19,00 20 1543 223

19,25 23 1566 224

19,50 22 1588 227

19,75 21 1609 216

20,00 23 1632 222

20,25 24 1656 219

-------------------------------------------------------------------------------

Netto tijd     :   00:35:08

Totaal tijd    :   01:02:00

Eind penetratie:       20.25 [m]

Totaal slagen  :       1656

Totaal Energie :     282700 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG03 - Pile C

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 09-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 1 2 63

0,75 0 2 63

1,00 1 3 63

1,25 0 3 63

1,50 2 5 70

1,75 2 7 63

2,00 8 15 63

2,25 4 19 63

2,50 10 29 63

2,75 13 42 93

3,00 11 53 72

3,25 12 65 74

3,50 12 77 63

3,75 16 93 72

4,00 20 113 74

4,25 22 135 78

4,50 23 158 88

4,75 22 180 87

5,00 24 204 104

5,25 19 223 176

5,50 13 236 151

5,75 14 250 128

6,00 15 265 126

6,25 20 285 117

6,50 24 309 164

6,75 18 327 139

7,00 22 349 141

7,25 16 365 182

7,50 14 379 169

7,75 12 391 165

8,00 13 404 165

8,25 18 422 155

8,50 18 440 164

8,75 18 458 176

9,00 19 477 191

9,25 19 496 202

9,50 18 514 211

9,75 20 534 205

10,00 19 553 235

10,25 20 573 244

10,50 20 593 233

10,75 20 613 231

11,00 20 633 238

11,25 19 652 238

11,50 20 672 235

11,75 22 694 228

12,00 21 715 251

12,25 22 737 252

12,50 23 760 248

12,75 21 781 269



13,00 20 801 266

13,25 20 821 268

13,50 20 841 268

13,75 19 860 268

14,00 19 879 269

14,25 19 898 270

14,50 21 919 269

14,75 21 940 268

15,00 20 960 266

15,25 21 981 265

15,50 20 1001 264

15,75 22 1023 187

16,00 29 1052 172

16,25 30 1082 177

16,50 30 1112 190

16,75 30 1142 190

17,00 30 1172 173

17,25 29 1201 184

17,50 28 1229 172

17,75 30 1259 166

18,00 36 1295 171

18,25 26 1321 192

18,50 29 1350 189

18,75 30 1380 213

19,00 28 1408 206

19,25 27 1435 213

19,50 27 1462 214

19,75 26 1488 212

20,00 27 1515 202

20,25 25 1540 209

20,50 24 1564 207

-------------------------------------------------------------------------------

Netto tijd     :   00:33:17

Totaal tijd    :   01:00:17

Eind penetratie:      20.50 [m]

Totaal slagen  :       1564

Totaal Energie :     294743 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :      WTG03 - Pile D

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 08-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 63

0,50 2 2 63

0,75 8 10 71

1,00 7 17 71

1,25 6 23 70

1,50 6 29 71

1,75 9 38 72

2,00 12 50 74

2,25 13 63 74

2,50 15 78 70

2,75 17 95 99

3,00 17 112 81

3,25 18 130 80

3,50 23 153 87

3,75 21 174 97

4,00 21 195 96

4,25 18 213 92

4,50 25 238 105

4,75 26 264 101

5,00 21 285 139

5,25 18 303 124

5,50 23 326 127

5,75 27 353 117

6,00 20 373 161

6,25 18 391 166

6,50 20 411 147

6,75 19 430 152

7,00 19 449 151

7,25 18 467 165

7,50 20 487 161

7,75 19 506 190

8,00 18 524 186

8,25 17 541 185

8,50 19 560 188

8,75 20 580 188

9,00 21 601 188

9,25 22 623 188

9,50 21 644 206

9,75 22 666 212

10,00 21 687 228

10,25 20 707 229

10,50 18 725 231

10,75 21 746 230

11,00 21 767 229

11,25 20 787 231

11,50 22 809 233

11,75 21 830 233

12,00 20 850 253

12,25 29 879 187

12,50 32 911 190

12,75 37 948 175



13,00 34 982 179

13,25 42 1024 140

13,50 47 1071 141

13,75 44 1115 142

14,00 37 1152 194

14,25 33 1185 147

14,50 40 1225 158

14,75 35 1260 174

15,00 37 1297 159

15,25 37 1334 153

15,50 37 1371 179

15,75 37 1408 141

16,00 38 1446 160

16,25 38 1484 145

16,50 49 1533 183

16,75 25 1558 204

17,00 22 1580 201

17,25 19 1599 201

17,50 20 1619 203

17,75 23 1642 202

18,00 23 1665 194

18,25 25 1690 198

18,50 26 1716 192

18,75 26 1742 216

19,00 23 1765 221

19,25 23 1788 214

19,50 23 1811 214

19,75 21 1832 213

20,00 22 1854 216

20,25 20 1874 213

-------------------------------------------------------------------------------

Netto tijd     :   00:37:26

Totaal tijd    :   01:08:18

Eind penetratie:       20.25 [m]

Totaal slagen  :       1874

Totaal Energie :     310727 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG04-A

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 11-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 78

0,50 0 0 78

0,75 0 0 78

1,00 0 0 78

1,25 1 1 71

1,50 0 1 71

1,75 1 2 63

2,00 2 4 63

2,25 1 5 63

2,50 3 8 63

2,75 6 14 63

3,00 6 20 63

3,25 6 26 63

3,50 9 35 63

3,75 11 46 63

4,00 17 63 63

4,25 25 88 63

4,50 21 109 81

4,75 22 131 101

5,00 25 156 81

5,25 32 188 93

5,50 24 212 107

5,75 23 235 107

6,00 28 263 108

6,25 25 288 129

6,50 23 311 132

6,75 25 336 179

7,00 19 355 157

7,25 20 375 161

7,50 20 395 154

7,75 24 419 142

8,00 25 444 178

8,25 23 467 181

8,50 23 490 175

8,75 25 515 175

9,00 26 541 174

9,25 25 566 169

9,50 24 590 205

9,75 23 613 203

10,00 25 638 204

10,25 23 661 209

10,50 20 681 216

10,75 24 705 219

11,00 11 716 216

11,25 19 735 221

11,50 21 756 214

11,75 22 778 215

12,00 20 798 209

12,25 21 819 211

12,50 22 841 210

12,75 22 863 212



13,00 23 886 216

13,25 24 910 214

13,50 23 933 219

13,75 25 958 211

14,00 27 985 219

14,25 25 1010 229

14,50 23 1033 229

14,75 23 1056 232

15,00 27 1083 231

15,25 20 1103 238

15,50 22 1125 241

15,75 23 1148 244

16,00 21 1169 241

16,25 23 1192 242

16,50 28 1220 243

16,75 36 1256 245

17,00 38 1294 173

17,25 31 1325 189

17,50 21 1346 192

17,75 22 1368 188

18,00 23 1391 196

18,25 24 1415 207

18,50 23 1438 201

18,75 27 1465 204

19,00 27 1492 207

19,25 27 1519 206

19,50 26 1545 206

19,75 26 1571 221

20,00 23 1594 217

20,25 23 1617 219

20,50 23 1640 221

20,75 21 1661 226

-------------------------------------------------------------------------------

Netto tijd     :   00:33:43

Totaal tijd    :   01:00:03

Eind penetratie:       20.75 [m]

Totaal slagen  :       1661

Totaal Energie :     298754 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG04-B

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 11-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 77

0,50 1 2 75

0,75 0 2 75

1,00 1 3 73

1,25 1 4 72

1,50 1 5 73

1,75 1 6 70

2,00 3 9 63

2,25 4 13 70

2,50 5 18 71

2,75 5 23 63

3,00 5 28 63

3,25 5 33 63

3,50 6 39 69

3,75 6 45 63

4,00 7 52 63

4,25 10 62 71

4,50 14 76 72

4,75 20 96 74

5,00 16 112 83

5,25 16 128 85

5,50 20 148 85

5,75 26 174 96

6,00 23 197 102

6,25 24 221 104

6,50 22 243 128

6,75 26 269 117

7,00 25 294 145

7,25 21 315 160

7,50 16 331 162

7,75 20 351 166

8,00 23 374 181

8,25 19 393 184

8,50 21 414 183

8,75 23 437 183

9,00 21 458 211

9,25 21 479 206

9,50 23 502 213

9,75 21 523 210

10,00 24 547 205

10,25 25 572 231

10,50 20 592 225

10,75 20 612 224

11,00 20 632 223

11,25 24 656 225

11,50 25 681 224

11,75 19 700 258

12,00 18 718 265

12,25 18 736 260

12,50 18 754 269

12,75 18 772 261



13,00 23 795 252

13,25 23 818 251

13,50 22 840 258

13,75 21 861 257

14,00 21 882 262

14,25 20 902 260

14,50 21 923 263

14,75 22 945 266

15,00 22 967 260

15,25 27 994 265

15,50 20 1014 256

15,75 26 1040 267

16,00 18 1058 265

16,25 23 1081 266

16,50 20 1101 260

16,75 61 1162 169

17,00 29 1191 184

17,25 26 1217 182

17,50 21 1238 217

17,75 21 1259 212

18,00 19 1278 211

18,25 20 1298 212

18,50 20 1318 213

18,75 22 1340 215

19,00 26 1366 211

19,25 25 1391 214

19,50 26 1417 209

19,75 25 1442 211

20,00 24 1466 209

20,25 29 1495 213

20,50 25 1520 211

20,75 14 1520 212

-------------------------------------------------------------------------------

Netto tijd     :   00:29:59

Totaal tijd    :   00:53:09

Eind penetratie:       20.75 [m]

Totaal slagen  :       1520

Totaal Energie :     295732 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG04-C

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 11-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 63

0,50 1 2 70

0,75 2 4 72

1,00 3 7 74

1,25 3 10 70

1,50 4 14 74

1,75 4 18 74

2,00 4 22 72

2,25 4 26 72

2,50 6 32 72

2,75 4 36 71

3,00 3 39 71

3,25 4 43 72

3,50 4 47 72

3,75 6 53 71

4,00 9 62 72

4,25 13 75 80

4,50 13 88 82

4,75 11 99 85

5,00 9 108 113

5,25 6 114 130

5,50 5 119 126

5,75 5 124 128

6,00 6 130 129

6,25 8 138 115

6,50 12 150 105

6,75 15 165 113

7,00 18 183 116

7,25 23 206 117

7,50 23 229 117

7,75 16 245 133

8,00 17 262 149

8,25 22 284 126

8,50 26 310 139

8,75 25 335 164

9,00 20 355 171

9,25 20 375 169

9,50 18 393 169

9,75 19 412 169

10,00 19 431 168

10,25 17 448 161

10,50 15 463 168

10,75 18 481 161

11,00 19 500 172

11,25 17 517 183

11,50 15 532 173

11,75 18 550 177

12,00 21 571 174

12,25 22 593 176

12,50 25 618 179

12,75 26 644 190



13,00 26 670 189

13,25 28 698 214

13,50 23 721 219

13,75 22 743 233

14,00 22 765 220

14,25 21 786 238

14,50 22 808 238

14,75 23 831 241

15,00 25 856 234

15,25 23 879 247

15,50 21 900 258

15,75 20 920 258

16,00 18 938 257

16,25 20 958 249

16,50 18 976 248

16,75 17 993 255

17,00 16 1009 257

17,25 19 1028 254

17,50 17 1045 254

17,75 18 1063 252

18,00 18 1081 251

18,25 19 1100 252

18,50 20 1120 262

18,75 22 1142 255

19,00 21 1163 251

19,25 21 1184 258

19,50 20 1204 251

19,75 23 1227 261

20,00 20 1247 263

20,25 19 1266 252

-------------------------------------------------------------------------------

Netto tijd     :   00:24:51

Totaal tijd    :   00:39:49

Eind penetratie:      20.25 [m]

Totaal slagen  :       1266

Totaal Energie :     240697 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG04-D

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 11-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 72

0,50 1 2 72

0,75 0 2 72

1,00 1 3 70

1,25 3 6 63

1,50 2 8 63

1,75 4 12 77

2,00 3 15 74

2,25 4 19 74

2,50 5 24 74

2,75 4 28 73

3,00 5 33 73

3,25 6 39 73

3,50 5 44 74

3,75 11 55 76

4,00 12 67 75

4,25 17 84 75

4,50 20 104 85

4,75 25 129 93

5,00 24 153 100

5,25 23 176 111

5,50 21 197 122

5,75 26 223 133

6,00 20 243 131

6,25 25 268 127

6,50 25 293 130

6,75 20 313 160

7,00 19 332 169

7,25 22 354 165

7,50 22 376 166

7,75 22 398 184

8,00 21 419 181

8,25 24 443 177

8,50 20 463 196

8,75 21 484 194

9,00 21 505 203

9,25 22 527 208

9,50 24 551 202

9,75 23 574 208

10,00 22 596 227

10,25 20 616 224

10,50 20 636 223

10,75 21 657 230

11,00 20 677 224

11,25 20 697 239

11,50 20 717 244

11,75 20 737 244

12,00 20 757 242

12,25 21 778 241

12,50 20 798 242

12,75 20 818 240



13,00 21 839 240

13,25 23 862 239

13,50 21 883 241

13,75 22 905 244

14,00 20 925 249

14,25 20 945 252

14,50 20 965 249

14,75 22 987 246

15,00 23 1010 250

15,25 21 1031 253

15,50 27 1058 183

15,75 31 1089 176

16,00 31 1120 186

16,25 34 1154 191

16,50 31 1185 175

16,75 32 1217 181

17,00 33 1250 176

17,25 32 1282 204

17,50 27 1309 211

17,75 27 1336 223

18,00 25 1361 222

18,25 27 1388 220

18,50 27 1415 232

18,75 27 1442 226

19,00 26 1468 235

19,25 27 1495 232

19,50 26 1521 233

19,75 25 1546 227

20,00 25 1571 227

20,25 23 1594 226

-------------------------------------------------------------------------------

Netto tijd     :   00:30:57

Totaal tijd    :   00:56:47

Eind penetratie:      20.25 [m]

Totaal slagen  :       1594

Totaal Energie :     307315 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG05-A

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 13-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 78

0,50 2 4 79

0,75 10 14 76

1,00 8 22 79

1,25 9 31 79

1,50 8 39 81

1,75 13 52 81

2,00 11 63 79

2,25 14 77 80

2,50 18 95 80

2,75 25 120 104

3,00 10 130 104

3,25 19 149 93

3,50 16 165 102

3,75 17 182 106

4,00 12 194 146

4,25 5 199 130

4,50 15 214 109

4,75 18 232 112

5,00 17 249 115

5,25 18 267 131

5,50 10 277 123

5,75 8 285 166

6,00 4 289 142

6,25 6 295 134

6,50 8 303 138

6,75 3 306 135

7,00 31 337 112

7,25 23 360 178

7,50 16 376 180

7,75 20 396 164

8,00 16 412 182

8,25 21 433 151

8,50 22 455 156

8,75 23 478 171

9,00 23 501 173

9,25 23 524 176

9,50 22 546 189

9,75 22 568 189

10,00 19 587 187

10,25 18 605 181

10,50 17 622 176

10,75 17 639 185

11,00 20 659 185

11,25 17 676 190

11,50 22 698 189

11,75 24 722 190

12,00 26 748 189

12,25 22 770 198

12,50 27 797 199

12,75 24 821 205



13,00 23 844 212

13,25 23 867 209

13,50 23 890 212

13,75 24 914 215

14,00 21 935 205

14,25 24 959 206

14,50 22 981 229

14,75 23 1004 226

15,00 23 1027 235

15,25 24 1051 221

15,50 24 1075 223

15,75 24 1099 209

16,00 30 1129 203

16,25 27 1156 194

16,50 27 1183 184

16,75 31 1214 189

17,00 30 1244 167

17,25 31 1275 165

17,50 30 1305 162

17,75 31 1336 191

18,00 20 1356 211

18,25 18 1374 202

18,50 18 1392 213

18,75 20 1412 206

19,00 19 1431 211

19,25 22 1453 213

19,50 23 1476 219

19,75 23 1499 217

20,00 23 1522 219

20,25 18 1540 218

-------------------------------------------------------------------------------

Netto tijd     :   00:30:16

Totaal tijd    :   00:51:15

Eind penetratie:      20.25 [m]

Totaal slagen  :       1540

Totaal Energie :     266068 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG05-B

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 12-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 72

0,50 2 2 72

0,75 2 4 78

1,00 5 9 76

1,25 6 15 77

1,50 7 22 77

1,75 8 30 76

2,00 17 47 75

2,25 3 50 76

2,50 10 60 78

2,75 15 75 76

3,00 16 91 82

3,25 18 109 88

3,50 15 124 90

3,75 16 140 101

4,00 13 153 107

4,25 14 167 105

4,50 15 182 103

4,75 14 196 107

5,00 15 211 107

5,25 18 229 109

5,50 20 249 110

5,75 11 260 156

6,00 13 273 141

6,25 13 286 128

6,50 12 298 150

6,75 13 311 142

7,00 10 321 151

7,25 8 329 169

7,50 13 342 115

7,75 25 367 123

8,00 23 390 137

8,25 21 411 160

8,50 18 429 165

8,75 19 448 176

9,00 19 467 190

9,25 19 486 175

9,50 18 504 175

9,75 18 522 188

10,00 19 541 187

10,25 20 561 188

10,50 20 581 191

10,75 20 601 188

11,00 19 620 197

11,25 17 637 203

11,50 21 658 204

11,75 23 681 215

12,00 22 703 221

12,25 23 726 225

12,50 21 747 221

12,75 19 766 245



13,00 18 784 241

13,25 20 804 243

13,50 18 822 239

13,75 18 840 244

14,00 19 859 239

14,25 20 879 242

14,50 19 898 244

14,75 20 918 242

15,00 20 938 242

15,25 21 959 239

15,50 22 981 241

15,75 21 1002 240

16,00 20 1022 242

16,25 12 1034 236

16,50 40 1074 219

16,75 23 1097 234

17,00 21 1118 231

17,25 19 1137 232

17,50 20 1157 220

17,75 16 1173 232

18,00 19 1192 234

18,25 18 1210 232

18,50 17 1227 228

18,75 20 1247 230

19,00 20 1267 232

19,25 21 1288 227

19,50 23 1311 232

19,75 21 1332 233

20,00 25 1357 229

20,25 17 1374 231

-------------------------------------------------------------------------------

Netto tijd     :   00:27:53

Totaal tijd    :   00:55:17

Eind penetratie:       20.25 [m]

Totaal slagen  :       1374

Totaal Energie :     253166 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG05-C

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 13-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 76

0,50 2 4 77

0,75 5 9 73

1,00 7 16 75

1,25 7 23 79

1,50 8 31 78

1,75 10 41 83

2,00 11 52 88

2,25 8 60 152

2,50 7 67 130

2,75 4 71 134

3,00 6 77 132

3,25 6 83 132

3,50 9 92 151

3,75 7 99 141

4,00 10 109 114

4,25 15 124 104

4,50 20 144 101

4,75 20 164 119

5,00 18 182 111

5,25 18 200 126

5,50 25 225 129

5,75 15 240 153

6,00 16 256 160

6,25 16 272 145

6,50 27 299 154

6,75 14 313 159

7,00 11 324 155

7,25 21 345 169

7,50 19 364 170

7,75 20 384 160

8,00 21 405 175

8,25 22 427 180

8,50 20 447 190

8,75 20 467 181

9,00 21 488 179

9,25 21 509 183

9,50 21 530 182

9,75 25 555 199

10,00 22 577 197

10,25 23 600 197

10,50 21 621 208

10,75 22 643 211

11,00 13 656 219

11,25 27 683 219

11,50 20 703 221

11,75 20 723 211

12,00 21 744 224

12,25 19 763 217

12,50 23 786 219

12,75 21 807 217



13,00 26 833 215

13,25 24 857 224

13,50 20 877 231

13,75 23 900 223

14,00 20 920 227

14,25 21 941 230

14,50 21 962 223

14,75 22 984 229

15,00 25 1009 228

15,25 23 1032 231

15,50 25 1057 231

15,75 24 1081 231

16,00 27 1108 234

16,25 26 1134 234

16,50 25 1159 240

16,75 24 1183 240

17,00 25 1208 232

17,25 23 1231 227

17,50 24 1255 228

17,75 24 1279 225

18,00 23 1302 228

18,25 22 1324 239

18,50 22 1346 226

18,75 21 1367 225

19,00 22 1389 223

19,25 22 1411 230

19,50 25 1436 228

19,75 26 1462 233

20,00 26 1488 232

20,25 32 1520 228

20,50 29 1549 226

-------------------------------------------------------------------------------

Netto tijd     :   00:32:30

Totaal tijd    :   00:47:22

Eind penetratie:      20.50 [m]

Totaal slagen  :       1549

Totaal Energie :     303390 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG05-D

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 12-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 75

0,50 1 2 75

0,75 2 4 79

1,00 6 10 78

1,25 6 16 77

1,50 6 22 77

1,75 5 27 77

2,00 6 33 78

2,25 7 40 77

2,50 6 46 76

2,75 7 53 77

3,00 10 63 78

3,25 8 71 76

3,50 10 81 75

3,75 11 92 77

4,00 17 109 80

4,25 19 128 90

4,50 22 150 106

4,75 19 169 107

5,00 11 180 170

5,25 15 195 120

5,50 20 215 120

5,75 19 234 136

6,00 16 250 149

6,25 17 267 161

6,50 15 282 180

6,75 15 297 162

7,00 14 311 172

7,25 18 329 152

7,50 26 355 158

7,75 20 375 168

8,00 21 396 176

8,25 20 416 173

8,50 21 437 177

8,75 21 458 180

9,00 22 480 185

9,25 22 502 186

9,50 23 525 186

9,75 21 546 200

10,00 20 566 199

10,25 18 584 212

10,50 16 600 213

10,75 16 616 220

11,00 19 635 222

11,25 20 655 216

11,50 27 682 208

11,75 25 707 215

12,00 27 734 215

12,25 27 761 238

12,50 21 782 238

12,75 25 807 240



13,00 25 832 238

13,25 24 856 236

13,50 25 881 249

13,75 22 903 249

14,00 22 925 250

14,25 22 947 251

14,50 23 970 251

14,75 21 991 254

15,00 22 1013 252

15,25 21 1034 251

15,50 23 1057 246

15,75 22 1079 250

16,00 23 1102 252

16,25 22 1124 251

16,50 23 1147 252

16,75 50 1197 220

17,00 25 1222 214

17,25 23 1245 217

17,50 22 1267 213

17,75 29 1296 210

18,00 13 1309 213

18,25 24 1333 208

18,50 17 1350 210

18,75 22 1372 212

19,00 22 1394 216

19,25 25 1419 212

19,50 27 1446 210

19,75 26 1472 217

20,00 30 1502 220

20,25 26 1528 222

-------------------------------------------------------------------------------

Netto tijd     :   00:31:27

Totaal tijd    :   01:01:40

Eind penetratie:       20.25 [m]

Totaal slagen  :       1528

Totaal Energie :     294502 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG06-A

Hamer          :      S-500

Lengte         :      25.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 15-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 79

0,50 2 3 78

0,75 5 8 78

1,00 7 15 80

1,25 8 23 80

1,50 11 34 80

1,75 16 50 85

2,00 26 76 95

2,25 18 94 99

2,50 17 111 130

2,75 11 122 147

3,00 14 136 125

3,25 9 145 147

3,50 9 154 141

3,75 12 166 146

4,00 16 182 133

4,25 18 200 122

4,50 23 223 123

4,75 21 244 131

5,00 18 262 148

5,25 19 281 143

5,50 21 302 132

5,75 22 324 142

6,00 17 341 126

6,25 18 359 156

6,50 25 384 130

6,75 18 402 157

7,00 15 417 167

7,25 17 434 157

7,50 16 450 174

7,75 17 467 155

8,00 17 484 147

8,25 16 500 143

8,50 20 520 158

8,75 23 543 178

9,00 23 566 170

9,25 22 588 193

9,50 25 613 177

9,75 26 639 179

10,00 25 664 189

10,25 23 687 194

10,50 21 708 201

10,75 23 731 203

11,00 26 757 218

11,25 23 780 207

11,50 23 803 212

11,75 24 827 228

12,00 24 851 224

12,25 24 875 227

12,50 22 897 230

12,75 25 922 230



13,00 25 947 240

13,25 23 970 249

13,50 23 993 241

13,75 22 1015 247

14,00 23 1038 243

14,25 22 1060 249

14,50 20 1080 266

14,75 21 1101 265

15,00 20 1121 267

15,25 20 1141 270

15,50 21 1162 263

15,75 21 1183 266

16,00 24 1207 263

16,25 23 1230 269

16,50 23 1253 269

16,75 23 1276 270

17,00 23 1299 262

17,25 22 1321 263

17,50 23 1344 263

17,75 23 1367 262

18,00 43 1410 232

18,25 15 1425 231

18,50 25 1450 229

18,75 20 1470 228

19,00 20 1490 226

19,25 19 1509 223

19,50 19 1528 219

19,75 20 1548 220

20,00 21 1569 219

20,25 22 1591 217

20,50 23 1614 219

20,75 23 1637 219

21,00 26 1663 221

21,25 22 1685 221

-------------------------------------------------------------------------------

Netto tijd     :   00:34:31

Totaal tijd    :   01:02:48

Eind penetratie:       21.25 [m]

Totaal slagen  :       1687

Totaal Energie :     334144 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG06-B

Hamer          :      S-500

Lengte         :      25.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 15-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 85

0,50 1 3 89

0,75 2 5 83

1,00 4 9 81

1,25 5 14 75

1,50 5 19 76

1,75 7 26 77

2,00 7 33 78

2,25 10 43 78

2,50 13 56 82

2,75 15 71 88

3,00 12 83 89

3,25 15 98 104

3,50 12 110 138

3,75 8 118 148

4,00 8 126 156

4,25 10 136 128

4,50 6 142 166

4,75 10 152 142

5,00 8 160 142

5,25 11 171 153

5,50 9 180 174

5,75 12 192 127

6,00 10 202 130

6,25 10 212 137

6,50 8 220 131

6,75 9 229 117

7,00 24 253 124

7,25 26 279 122

7,50 20 299 131

7,75 21 320 175

8,00 20 340 140

8,25 21 361 169

8,50 18 379 185

8,75 19 398 176

9,00 19 417 191

9,25 20 437 182

9,50 21 458 184

9,75 21 479 208

10,00 19 498 223

10,25 19 517 222

10,50 18 535 243

10,75 18 553 232

11,00 18 571 234

11,25 18 589 255

11,50 18 607 252

11,75 19 626 259

12,00 19 645 258

12,25 20 665 266

12,50 21 686 266

12,75 22 708 266



13,00 22 730 266

13,25 21 751 263

13,50 20 771 273

13,75 19 790 282

14,00 20 810 282

14,25 19 829 283

14,50 20 849 285

14,75 20 869 284

15,00 19 888 285

15,25 20 908 289

15,50 20 928 288

15,75 20 948 287

16,00 21 969 286

16,25 21 990 293

16,50 22 1012 289

16,75 20 1032 290

17,00 20 1052 288

17,25 21 1073 282

17,50 19 1092 283

17,75 20 1112 282

18,00 19 1131 281

18,25 36 1167 248

18,50 21 1188 266

18,75 18 1206 264

19,00 17 1223 257

19,25 16 1239 257

19,50 16 1255 256

19,75 18 1273 255

20,00 15 1288 255

20,25 16 1304 255

20,50 17 1321 255

20,75 17 1338 255

21,00 19 1357 255

21,25 16 1373 255

21,50 22 1395 258

21,75 10 1405 255

-------------------------------------------------------------------------------

Netto tijd     :   00:28:16

Totaal tijd    :   00:50:17

Eind penetratie:       21.75 [m]

Totaal slagen  :       1405

Totaal Energie :     308515 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG06-C

Hamer          :      S-500

Lengte         :      25.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 15-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 84

0,50 2 4 84

0,75 4 8 78

1,00 3 11 78

1,25 6 17 79

1,50 9 26 80

1,75 14 40 85

2,00 14 54 97

2,25 10 64 110

2,50 6 70 119

2,75 7 77 125

3,00 7 84 127

3,25 7 91 108

3,50 9 100 127

3,75 8 108 137

4,00 12 120 106

4,25 12 132 139

4,50 11 143 138

4,75 11 154 118

5,00 16 170 122

5,25 5 175 134

5,50 9 184 140

5,75 12 196 118

6,00 20 216 112

6,25 18 234 138

6,50 16 250 163

6,75 17 267 139

7,00 20 287 130

7,25 25 312 144

7,50 20 332 164

7,75 21 353 151

8,00 26 379 167

8,25 24 403 169

8,50 22 425 177

8,75 24 449 184

9,00 24 473 199

9,25 23 496 200

9,50 23 519 210

9,75 24 543 215

10,00 26 569 236

10,25 24 593 228

10,50 23 616 264

10,75 22 638 261

11,00 23 661 259

11,25 23 684 262

11,50 24 708 276

11,75 25 733 275

12,00 22 755 293

12,25 21 776 292

12,50 20 796 292

12,75 20 816 287



13,00 20 836 291

13,25 18 854 288

13,50 19 873 289

13,75 19 892 287

14,00 18 910 291

14,25 19 929 286

14,50 18 947 292

14,75 20 967 291

15,00 21 988 286

15,25 19 1007 292

15,50 21 1028 291

15,75 21 1049 289

16,00 20 1069 291

16,25 20 1089 289

16,50 19 1108 283

16,75 18 1126 280

17,00 19 1145 279

17,25 17 1162 278

17,50 18 1180 280

17,75 16 1196 286

18,00 19 1215 283

18,25 18 1233 283

18,50 17 1250 281

18,75 16 1266 282

19,00 16 1282 264

19,25 18 1300 266

19,50 16 1316 269

19,75 19 1335 265

20,00 17 1352 267

20,25 20 1372 269

20,50 19 1391 259

20,75 20 1411 258

-------------------------------------------------------------------------------

Netto tijd     :   00:28:05

Totaal tijd    :   00:46:10

Eind penetratie:      20.75 [m]

Totaal slagen  :       1411

Totaal Energie :     319371 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG06-D

Hamer          :      S-500

Lengte         :      25.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 15-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 87

0,50 2 3 86

0,75 1 4 86

1,00 5 9 84

1,25 4 13 83

1,50 6 19 84

1,75 9 28 84

2,00 11 39 79

2,25 14 53 79

2,50 12 65 90

2,75 11 76 96

3,00 9 85 101

3,25 10 95 93

3,50 12 107 93

3,75 16 123 108

4,00 18 141 109

4,25 19 160 92

4,50 22 182 95

4,75 16 198 128

5,00 13 211 122

5,25 15 226 128

5,50 13 239 126

5,75 11 250 136

6,00 9 259 153

6,25 8 267 159

6,50 8 275 146

6,75 22 297 128

7,00 24 321 131

7,25 25 346 196

7,50 18 364 174

7,75 18 382 175

8,00 20 402 173

8,25 21 423 173

8,50 21 444 191

8,75 22 466 188

9,00 22 488 190

9,25 24 512 189

9,50 21 533 215

9,75 21 554 224

10,00 22 576 225

10,25 23 599 223

10,50 17 616 237

10,75 16 632 244

11,00 16 648 226

11,25 18 666 233

11,50 22 688 239

11,75 24 712 229

12,00 29 741 244

12,25 15 756 243

12,50 22 778 245

12,75 21 799 261



13,00 20 819 262

13,25 21 840 264

13,50 21 861 261

13,75 22 883 261

14,00 18 901 261

14,25 20 921 258

14,50 23 944 259

14,75 19 963 258

15,00 22 985 257

15,25 22 1007 261

15,50 20 1027 276

15,75 21 1048 275

16,00 21 1069 275

16,25 21 1090 275

16,50 21 1111 276

16,75 19 1130 273

17,00 21 1151 276

17,25 23 1174 270

17,50 21 1195 266

17,75 24 1219 268

18,00 24 1243 266

18,25 22 1265 266

18,50 24 1289 258

18,75 25 1314 260

19,00 22 1336 262

19,25 26 1362 267

19,50 26 1388 266

19,75 27 1415 266

20,00 28 1443 269

20,25 27 1470 270

20,50 27 1497 267

20,75 25 1522 270

21,00 14 1536 275

-------------------------------------------------------------------------------

Netto tijd     :   00:29:56

Totaal tijd    :   01:44:44

Eind penetratie:      21.00 [m]

Totaal slagen  :       1536

Totaal Energie :     331573 [kJ]

-------------------------------------------------------------------------------



Doc No: 5971-100-SS-ST-90712 
Page: 12 
Rev: A ode ORMONDE ENERGY LIMITED 

Ormonde Offshore Wind Farm Project 
Piling Hammer Logs As-Installed Date: 12/08/10 

 

WTG07 (OR-D7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG07-A

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 17-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 94

0,50 1 2 92

0,75 1 3 100

1,00 1 4 98

1,25 6 10 83

1,50 5 15 82

1,75 8 23 84

2,00 7 30 84

2,25 7 37 83

2,50 4 41 82

2,75 4 45 83

3,00 8 53 85

3,25 10 63 87

3,50 14 77 83

3,75 14 91 84

4,00 17 108 84

4,25 32 140 83

4,50 19 159 89

4,75 22 181 108

5,00 22 203 107

5,25 18 221 122

5,50 22 243 119

5,75 24 267 121

6,00 23 290 135

6,25 23 313 144

6,50 22 335 148

6,75 20 355 149

7,00 24 379 174

7,25 23 402 148

7,50 22 424 169

7,75 22 446 168

8,00 22 468 194

8,25 21 489 190

8,50 22 511 192

8,75 24 535 199

9,00 24 559 201

9,25 24 583 215

9,50 22 605 227

9,75 24 629 221

10,00 23 652 242

10,25 21 673 237

10,50 21 694 239

10,75 24 718 239

11,00 20 738 237

11,25 24 762 236

11,50 23 785 251

11,75 22 807 265

12,00 22 829 268

12,25 17 846 268

12,50 27 873 268

12,75 23 896 264



13,00 23 919 266

13,25 23 942 268

13,50 22 964 289

13,75 21 985 293

14,00 20 1005 287

14,25 20 1025 286

14,50 21 1046 286

14,75 20 1066 285

15,00 20 1086 290

15,25 20 1106 283

15,50 18 1124 285

15,75 20 1144 286

16,00 18 1162 286

16,25 19 1181 280

16,50 19 1200 282

16,75 20 1220 283

17,00 20 1240 280

17,25 20 1260 283

17,50 19 1279 286

17,75 17 1296 284

18,00 21 1317 277

18,25 11 1328 279

18,50 17 1345 280

18,75 16 1361 279

19,00 13 1374 267

19,25 17 1391 266

19,50 14 1405 267

19,75 16 1421 263

20,00 15 1436 241

20,25 17 1453 243

20,50 18 1471 245

20,75 19 1490 251

21,00 19 1509 257

21,25 19 1528 249

21,50 18 1546 251

-------------------------------------------------------------------------------

Netto tijd     :   00:29:25

Totaal tijd    :   00:54:40

Eind penetratie:      21.50 [m]

Totaal slagen  :       1546

Totaal Energie :     330954 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG07-B

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 17-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 101

0,50 1 2 98

0,75 2 4 98

1,00 4 8 83

1,25 4 12 86

1,50 6 18 85

1,75 3 21 87

2,00 6 27 87

2,25 6 33 87

2,50 6 39 87

2,75 7 46 89

3,00 7 53 83

3,25 11 64 88

3,50 13 77 89

3,75 15 92 88

4,00 13 105 106

4,25 11 116 109

4,50 13 129 102

4,75 13 142 105

5,00 14 156 106

5,25 20 176 105

5,50 21 197 117

5,75 23 220 133

6,00 20 240 200

6,25 15 255 176

6,50 13 268 184

6,75 16 284 193

7,00 19 303 181

7,25 20 323 186

7,50 23 346 179

7,75 23 369 176

8,00 23 392 178

8,25 25 417 200

8,50 24 441 203

8,75 24 465 204

9,00 24 489 220

9,25 24 513 219

9,50 23 536 239

9,75 21 557 238

10,00 23 580 241

10,25 22 602 237

10,50 24 626 232

10,75 24 650 228

11,00 23 673 251

11,25 22 695 254

11,50 26 721 252

11,75 21 742 251

12,00 22 764 250

12,25 24 788 251

12,50 23 811 251

12,75 24 835 252



13,00 23 858 249

13,25 25 883 251

13,50 23 906 275

13,75 21 927 275

14,00 20 947 277

14,25 19 966 278

14,50 18 984 277

14,75 18 1002 278

15,00 17 1019 279

15,25 17 1036 278

15,50 18 1054 278

15,75 17 1071 277

16,00 17 1088 274

16,25 17 1105 276

16,50 19 1124 274

16,75 44 1168 268

17,00 20 1188 280

17,25 18 1206 274

17,50 19 1225 274

17,75 17 1242 272

18,00 17 1259 265

18,25 13 1272 265

18,50 22 1294 263

18,75 7 1301 259

19,00 15 1316 243

19,25 15 1331 235

19,50 15 1346 241

19,75 17 1363 243

20,00 15 1378 229

20,25 20 1398 236

20,50 19 1417 243

20,75 20 1437 240

21,00 21 1458 242

-------------------------------------------------------------------------------

Netto tijd     :   00:28:42

Totaal tijd    :   00:44:36

Eind penetratie:       21.00 [m]

Totaal slagen  :       1458

Totaal Energie :     314489 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG07-C

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 17-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 90

0,50 1 2 91

0,75 1 3 88

1,00 2 5 89

1,25 3 8 121

1,50 2 10 110

1,75 2 12 109

2,00 3 15 114

2,25 5 20 130

2,50 1 21 114

2,75 2 23 117

3,00 4 27 112

3,25 4 31 107

3,50 4 35 106

3,75 6 41 103

4,00 11 52 84

4,25 15 67 83

4,50 15 82 102

4,75 17 99 108

5,00 18 117 108

5,25 14 131 132

5,50 12 143 129

5,75 13 156 126

6,00 19 175 121

6,25 19 194 154

6,50 14 208 190

6,75 16 224 133

7,00 18 242 165

7,25 20 262 185

7,50 15 277 190

7,75 20 297 185

8,00 19 316 196

8,25 22 338 204

8,50 21 359 208

8,75 22 381 204

9,00 22 403 205

9,25 25 428 208

9,50 23 451 209

9,75 27 478 204

10,00 24 502 225

10,25 23 525 227

10,50 23 548 227

10,75 24 572 242

11,00 24 596 245

11,25 21 617 244

11,50 26 643 244

11,75 25 668 245

12,00 27 695 243

12,25 24 719 269

12,50 24 743 266

12,75 27 770 257



13,00 18 788 273

13,25 25 813 279

13,50 22 835 278

13,75 25 860 279

14,00 19 879 284

14,25 23 902 286

14,50 22 924 289

14,75 21 945 292

15,00 19 964 295

15,25 21 985 294

15,50 17 1002 290

15,75 19 1021 286

16,00 17 1038 293

16,25 20 1058 291

16,50 18 1076 293

16,75 19 1095 296

17,00 18 1113 296

17,25 20 1133 297

17,50 19 1152 296

17,75 18 1170 295

18,00 19 1189 295

18,25 18 1207 291

18,50 16 1223 289

18,75 17 1240 291

19,00 14 1254 288

19,25 16 1270 291

19,50 14 1284 292

19,75 19 1303 255

20,00 13 1316 257

20,25 18 1334 250

20,50 18 1352 226

20,75 15 1367 226

21,00 22 1389 224

21,25 21 1410 227

21,50 20 1430 232

-------------------------------------------------------------------------------

Netto tijd     :   00:28:38

Totaal tijd    :   00:41:54

Eind penetratie:      21.50 [m]

Totaal slagen  :       1444

Totaal Energie :     334393 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG07-D

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 17-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 75

0,50 0 0 75

0,75 1 1 76

1,00 1 2 75

1,25 5 7 76

1,50 4 11 73

1,75 6 17 76

2,00 2 19 76

2,25 7 26 76

2,50 8 34 75

2,75 9 43 75

3,00 8 51 76

3,25 15 66 77

3,50 9 75 78

3,75 13 88 85

4,00 12 100 83

4,25 19 119 89

4,50 15 134 108

4,75 16 150 91

5,00 16 166 106

5,25 16 182 102

5,50 18 200 109

5,75 25 225 105

6,00 26 251 124

6,25 21 272 129

6,50 22 294 128

6,75 25 319 128

7,00 21 340 155

7,25 19 359 154

7,50 19 378 173

7,75 21 399 151

8,00 21 420 167

8,25 23 443 156

8,50 23 466 166

8,75 24 490 178

9,00 26 516 186

9,25 25 541 183

9,50 24 565 188

9,75 26 591 203

10,00 25 616 222

10,25 30 646 212

10,50 30 676 217

10,75 18 694 251

11,00 22 716 259

11,25 23 739 256

11,50 21 760 237

11,75 23 783 259

12,00 24 807 258

12,25 25 832 262

12,50 18 850 284

12,75 19 869 283



13,00 19 888 284

13,25 24 912 285

13,50 18 930 286

13,75 20 950 285

14,00 19 969 285

14,25 19 988 284

14,50 17 1005 284

14,75 18 1023 284

15,00 16 1039 285

15,25 18 1057 285

15,50 16 1073 286

15,75 17 1090 282

16,00 17 1107 283

16,25 17 1124 285

16,50 19 1143 285

16,75 19 1162 286

17,00 49 1211 260

17,25 21 1232 265

17,50 20 1252 265

17,75 22 1274 251

18,00 11 1285 251

18,25 15 1300 249

18,50 18 1318 248

18,75 12 1330 247

19,00 13 1343 246

19,25 16 1359 250

19,50 16 1375 241

19,75 19 1394 244

20,00 19 1413 244

20,25 17 1430 240

20,50 20 1450 247

20,75 20 1470 250

21,00 21 1491 244

-------------------------------------------------------------------------------

Netto tijd     :   00:30:00

Totaal tijd    :   00:53:03

Eind penetratie:       21.00 [m]

Totaal slagen  :       1507

Totaal Energie :     311803 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG08-A

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 19-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 97

0,50 1 1 97

0,75 1 2 99

1,00 1 3 101

1,25 3 6 109

1,50 5 11 63

1,75 8 19 63

2,00 10 29 63

2,25 10 39 63

2,50 11 50 86

2,75 11 61 77

3,00 13 74 63

3,25 13 87 63

3,50 14 101 79

3,75 14 115 63

4,00 15 130 82

4,25 19 149 75

4,50 16 165 79

4,75 18 183 78

5,00 14 197 63

5,25 13 210 80

5,50 11 221 85

5,75 12 233 83

6,00 13 246 83

6,25 21 267 76

6,50 12 279 84

6,75 34 313 80

7,00 31 344 101

7,25 29 373 105

7,50 25 398 133

7,75 23 421 168

8,00 22 443 151

8,25 13 456 173

8,50 17 473 172

8,75 16 489 174

9,00 20 509 177

9,25 22 531 182

9,50 22 553 187

9,75 24 577 187

10,00 23 600 195

10,25 22 622 222

10,50 23 645 217

10,75 22 667 220

11,00 28 695 215

11,25 23 718 218

11,50 27 745 229

11,75 27 772 218

12,00 26 798 238

12,25 24 822 237

12,50 25 847 236

12,75 26 873 233



13,00 26 899 238

13,25 24 923 274

13,50 20 943 286

13,75 20 963 266

14,00 22 985 271

14,25 22 1007 266

14,50 22 1029 268

14,75 22 1051 267

15,00 24 1075 267

15,25 25 1100 264

15,50 22 1122 264

15,75 25 1147 264

16,00 27 1174 233

16,25 21 1195 236

16,50 26 1221 239

16,75 26 1247 239

17,00 25 1272 241

17,25 25 1297 268

17,50 25 1322 263

17,75 25 1347 260

18,00 21 1368 262

18,25 23 1391 261

18,50 22 1413 261

18,75 22 1435 260

19,00 21 1456 261

19,25 21 1477 261

19,50 20 1497 262

19,75 20 1517 256

20,00 18 1535 251

20,25 17 1552 249

20,50 16 1568 254

20,75 20 1588 260

21,00 18 1606 262

21,25 18 1624 258

-------------------------------------------------------------------------------

Netto tijd     :   00:21:04

Totaal tijd    :   00:24:57

Eind penetratie:      21.25 [m]

Totaal slagen  :       1624

Totaal Energie :     324508 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG08-B

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 19-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 95

0,50 0 0 95

0,75 1 1 94

1,00 1 2 91

1,25 1 3 96

1,50 4 7 93

1,75 4 11 86

2,00 17 28 90

2,25 9 37 93

2,50 9 46 94

2,75 11 57 93

3,00 11 68 93

3,25 14 82 93

3,50 8 90 102

3,75 3 93 114

4,00 4 97 114

4,25 3 100 119

4,50 3 103 130

4,75 3 106 137

5,00 2 108 145

5,25 0 108 145

5,50 0 108 145

5,75 0 108 145

6,00 1 109 107

6,25 13 122 92

6,50 28 150 96

6,75 27 177 101

7,00 26 203 116

7,25 27 230 131

7,50 27 257 144

7,75 22 279 154

8,00 20 299 156

8,25 20 319 182

8,50 19 338 183

8,75 20 358 182

9,00 21 379 190

9,25 22 401 189

9,50 23 424 194

9,75 22 446 176

10,00 23 469 194

10,25 22 491 193

10,50 23 514 199

10,75 25 539 207

11,00 23 562 196

11,25 24 586 214

11,50 24 610 221

11,75 23 633 220

12,00 24 657 219

12,25 20 677 234

12,50 23 700 234

12,75 23 723 234



13,00 23 746 234

13,25 21 767 235

13,50 23 790 232

13,75 22 812 236

14,00 22 834 251

14,25 22 856 252

14,50 23 879 253

14,75 21 900 252

15,00 21 921 252

15,25 24 945 252

15,50 24 969 252

15,75 23 992 253

16,00 25 1017 248

16,25 22 1039 252

16,50 22 1061 230

16,75 26 1087 233

17,00 27 1114 230

17,25 23 1137 234

17,50 24 1161 239

17,75 28 1189 236

18,00 20 1209 233

18,25 22 1231 235

18,50 22 1253 232

18,75 21 1274 230

19,00 20 1294 232

19,25 18 1312 226

19,50 17 1329 225

19,75 18 1347 225

20,00 18 1365 228

20,25 17 1382 223

20,50 20 1402 228

20,75 21 1423 229

21,00 14 1437 228

-------------------------------------------------------------------------------

Netto tijd     :   00:29:55

Totaal tijd    :   04:13:07

Eind penetratie:       21.00 [m]

Totaal slagen  :       1437

Totaal Energie :     287357 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG08-C

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 19-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 86

0,50 2 3 87

0,75 1 4 86

1,00 2 6 86

1,25 3 9 78

1,50 5 14 75

1,75 6 20 73

2,00 8 28 74

2,25 9 37 73

2,50 11 48 73

2,75 11 59 79

3,00 13 72 63

3,25 12 84 85

3,50 11 95 88

3,75 10 105 103

4,00 7 112 123

4,25 6 118 131

4,50 5 123 101

4,75 5 128 108

5,00 4 132 101

5,25 5 137 117

5,50 5 142 95

5,75 1 143 99

6,00 1 144 90

6,25 2 146 102

6,50 3 149 97

6,75 4 153 93

7,00 15 168 86

7,25 20 188 97

7,50 23 211 97

7,75 26 237 102

8,00 29 266 121

8,25 23 289 104

8,50 25 314 128

8,75 26 340 130

9,00 30 370 138

9,25 25 395 141

9,50 24 419 140

9,75 23 442 179

10,00 20 462 167

10,25 22 484 182

10,50 21 505 182

10,75 22 527 184

11,00 23 550 199

11,25 22 572 208

11,50 23 595 198

11,75 23 618 237

12,00 21 639 239

12,25 22 661 238

12,50 23 684 256

12,75 20 704 269



13,00 21 725 275

13,25 21 746 293

13,50 20 766 292

13,75 20 786 292

14,00 21 807 293

14,25 21 828 291

14,50 22 850 288

14,75 22 872 287

15,00 22 894 287

15,25 22 916 285

15,50 23 939 287

15,75 23 962 285

16,00 22 984 286

16,25 24 1008 279

16,50 22 1030 288

16,75 23 1053 288

17,00 22 1075 287

17,25 24 1099 285

17,50 22 1121 288

17,75 22 1143 283

18,00 22 1165 283

18,25 21 1186 285

18,50 22 1208 283

18,75 21 1229 286

19,00 19 1248 284

19,25 19 1267 278

19,50 18 1285 277

19,75 17 1302 280

20,00 16 1318 277

20,25 16 1334 232

20,50 18 1352 234

20,75 22 1374 236

21,00 21 1395 229

21,25 18 1413 229

-------------------------------------------------------------------------------

Netto tijd     :   00:37:29

Totaal tijd    :   02:48:31

Eind penetratie:       21.25 [m]

Totaal slagen  :       1413

Totaal Energie :     302454 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG08-D

Hamer          :      S-500

Lengte         :      24.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 19-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 90

0,50 2 3 86

0,75 3 6 63

1,00 3 9 63

1,25 6 15 63

1,50 7 22 63

1,75 9 31 63

2,00 10 41 73

2,25 8 49 83

2,50 25 74 63

2,75 20 94 79

3,00 20 114 80

3,25 22 136 78

3,50 23 159 76

3,75 24 183 78

4,00 26 209 82

4,25 25 234 74

4,50 24 258 83

4,75 21 279 101

5,00 29 308 76

5,25 5 313 121

5,50 15 328 84

5,75 11 339 88

6,00 7 346 114

6,25 2 348 134

6,50 1 349 138

6,75 7 356 99

7,00 25 381 81

7,25 36 417 88

7,50 30 447 107

7,75 29 476 112

8,00 23 499 116

8,25 21 520 119

8,50 19 539 145

8,75 24 563 138

9,00 24 587 138

9,25 27 614 137

9,50 22 636 179

9,75 23 659 175

10,00 22 681 184

10,25 24 705 183

10,50 26 731 200

10,75 24 755 202

11,00 26 781 201

11,25 27 808 202

11,50 29 837 201

11,75 24 861 232

12,00 24 885 225

12,25 24 909 231

12,50 24 933 261

12,75 21 954 266



13,00 22 976 259

13,25 22 998 262

13,50 23 1021 266

13,75 22 1043 283

14,00 21 1064 283

14,25 24 1088 275

14,50 21 1109 280

14,75 23 1132 277

15,00 30 1162 276

15,25 19 1181 276

15,50 24 1205 274

15,75 25 1230 273

16,00 26 1256 272

16,25 23 1279 273

16,50 25 1304 273

16,75 24 1328 272

17,00 24 1352 271

17,25 24 1376 270

17,50 23 1399 270

17,75 23 1422 267

18,00 22 1444 267

18,25 23 1467 270

18,50 19 1486 268

18,75 21 1507 268

19,00 19 1526 266

19,25 21 1547 262

19,50 17 1564 261

19,75 20 1584 261

20,00 13 1597 245

20,25 17 1614 238

20,50 17 1631 241

20,75 18 1649 243

21,00 20 1669 245

21,25 18 1687 243

21,50 19 1706 242

21,75 10 1716 241

-------------------------------------------------------------------------------

Netto tijd     :   00:32:05

Totaal tijd    :   00:48:11

Eind penetratie:      21.75 [m]

Totaal slagen  :       1716

Totaal Energie :     330938 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG09-A

Hamer          :      S-500

Lengte         :      21.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 21-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 87

0,50 1 2 90

0,75 3 5 91

1,00 3 8 96

1,25 2 10 120

1,50 2 12 119

1,75 2 14 118

2,00 2 16 116

2,25 2 18 80

2,50 7 25 63

2,75 8 33 63

3,00 9 42 63

3,25 11 53 63

3,50 12 65 91

3,75 9 74 77

4,00 13 87 63

4,25 9 96 79

4,50 10 106 75

4,75 9 115 77

5,00 6 121 76

5,25 5 126 73

5,50 3 129 63

5,75 3 132 63

6,00 3 135 72

6,25 18 153 87

6,50 23 176 90

6,75 27 203 98

7,00 20 223 144

7,25 11 234 145

7,50 15 249 165

7,75 15 264 169

8,00 14 278 184

8,25 22 300 166

8,50 19 319 179

8,75 21 340 180

9,00 23 363 182

9,25 24 387 200

9,50 19 406 201

9,75 16 422 200

10,00 28 450 199

10,25 32 482 218

10,50 13 495 222

10,75 24 519 207

11,00 23 542 235

11,25 21 563 238

11,50 21 584 235

11,75 22 606 236

12,00 23 629 237

12,25 23 652 236

12,50 22 674 237

12,75 22 696 236



13,00 23 719 236

13,25 23 742 236

13,50 23 765 234

13,75 24 789 232

14,00 23 812 235

14,25 23 835 234

14,50 22 857 232

14,75 22 879 233

15,00 22 901 238

15,25 21 922 234

15,50 20 942 228

15,75 20 962 232

16,00 20 982 234

16,25 20 1002 233

16,50 18 1020 236

16,75 19 1039 231

17,00 16 1055 236

17,25 19 1074 233

17,50 22 1096 235

17,75 27 1123 234

18,00 16 1139 233

18,25 22 1161 225

18,50 22 1183 233

18,75 22 1205 240

-------------------------------------------------------------------------------

Netto tijd     :   00:23:53

Totaal tijd    :   00:31:30

Eind penetratie:      18.75 [m]

Totaal slagen  :       1205

Totaal Energie :     235337 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG09-B

Hamer          :      S-500

Lengte         :      21.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 20-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 78

0,50 2 2 80

0,75 1 3 80

1,00 3 6 88

1,25 3 9 63

1,50 3 12 83

1,75 3 15 75

2,00 4 19 80

2,25 4 23 81

2,50 5 28 80

2,75 6 34 78

3,00 6 40 80

3,25 6 46 78

3,50 6 52 76

3,75 8 60 80

4,00 8 68 79

4,25 8 76 73

4,50 7 83 76

4,75 6 89 86

5,00 3 92 63

5,25 5 97 92

5,50 2 99 63

5,75 5 104 81

6,00 15 119 80

6,25 20 139 82

6,50 29 168 92

6,75 29 197 93

7,00 28 225 105

7,25 18 243 142

7,50 18 261 125

7,75 18 279 148

8,00 22 301 138

8,25 26 327 156

8,50 20 347 160

8,75 22 369 163

9,00 24 393 171

9,25 25 418 182

9,50 26 444 181

9,75 24 468 183

10,00 25 493 197

10,25 25 518 192

10,50 24 542 212

10,75 25 567 211

11,00 24 591 230

11,25 24 615 229

11,50 25 640 227

11,75 22 662 259

12,00 22 684 259

12,25 20 704 260

12,50 21 725 259

12,75 21 746 256



13,00 23 769 261

13,25 21 790 260

13,50 20 810 260

13,75 22 832 256

14,00 30 862 259

14,25 15 877 256

14,50 22 899 260

14,75 22 921 257

15,00 26 947 248

15,25 19 966 257

15,50 18 984 257

15,75 21 1005 257

16,00 14 1019 256

16,25 15 1034 256

16,50 17 1051 238

16,75 18 1069 237

17,00 18 1087 234

17,25 19 1106 231

17,50 19 1125 229

17,75 20 1145 234

18,00 22 1167 233

18,25 21 1188 234

18,50 23 1211 235

18,75 19 1230 232

-------------------------------------------------------------------------------

Netto tijd     :   00:24:51

Totaal tijd    :   00:38:28

Eind penetratie:       18.75 [m]

Totaal slagen  :       1230

Totaal Energie :     239119 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG09-C

Hamer          :      S-500

Lengte         :      21.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 21-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 80

0,50 1 3 81

0,75 3 6 71

1,00 5 11 74

1,25 5 16 73

1,50 3 19 63

1,75 3 22 63

2,00 4 26 63

2,25 3 29 63

2,50 6 35 73

2,75 7 42 73

3,00 11 53 63

3,25 10 63 63

3,50 12 75 63

3,75 14 89 63

4,00 14 103 63

4,25 13 116 98

4,50 10 126 97

4,75 7 133 63

5,00 9 142 63

5,25 8 150 63

5,50 5 155 91

5,75 3 158 63

6,00 7 165 63

6,25 18 183 73

6,50 23 206 96

6,75 20 226 97

7,00 22 248 121

7,25 21 269 106

7,50 32 301 98

7,75 17 318 127

8,00 14 332 157

8,25 12 344 134

8,50 15 359 129

8,75 22 381 165

9,00 17 398 167

9,25 20 418 163

9,50 22 440 155

9,75 23 463 151

10,00 23 486 162

10,25 25 511 155

10,50 26 537 159

10,75 28 565 184

11,00 23 588 187

11,25 24 612 181

11,50 23 635 185

11,75 25 660 191

12,00 25 685 189

12,25 28 713 188

12,50 27 740 189

12,75 23 763 229



13,00 22 785 224

13,25 24 809 224

13,50 22 831 227

13,75 23 854 225

14,00 23 877 223

14,25 24 901 222

14,50 23 924 250

14,75 23 947 245

15,00 22 969 248

15,25 23 992 248

15,50 21 1013 250

15,75 16 1029 248

16,00 23 1052 246

16,25 21 1073 244

16,50 22 1095 243

16,75 20 1115 241

17,00 20 1135 240

17,25 21 1156 245

17,50 22 1178 243

17,75 21 1199 246

18,00 20 1219 240

18,25 23 1242 238

18,50 20 1262 236

18,75 21 1283 239

19,00 21 1304 242

-------------------------------------------------------------------------------

Netto tijd     :   00:25:26

Totaal tijd    :   00:31:49

Eind penetratie:      19.00 [m]

Totaal slagen  :       1304

Totaal Energie :     233097 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG09-D

Hamer          :      S-500

Lengte         :      21.90 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 20-05-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 83

0,50 1 2 84

0,75 3 5 75

1,00 3 8 63

1,25 4 12 63

1,50 3 15 77

1,75 4 19 73

2,00 4 23 74

2,25 6 29 73

2,50 12 41 63

2,75 2 43 73

3,00 10 53 72

3,25 9 62 74

3,50 9 71 74

3,75 12 83 100

4,00 8 91 106

4,25 7 98 96

4,50 6 104 63

4,75 6 110 80

5,00 4 114 63

5,25 1 115 97

5,50 0 115 97

5,75 1 116 86

6,00 17 133 80

6,25 20 153 86

6,50 23 176 106

6,75 21 197 122

7,00 17 214 118

7,25 22 236 128

7,50 18 254 154

7,75 16 270 153

8,00 19 289 153

8,25 20 309 174

8,50 21 330 152

8,75 23 353 161

9,00 24 377 158

9,25 28 405 158

9,50 28 433 162

9,75 27 460 184

10,00 23 483 184

10,25 24 507 178

10,50 27 534 270

10,75 15 549 268

11,00 13 562 270

11,25 16 578 270

11,50 16 594 268

11,75 16 610 267

12,00 16 626 268

12,25 15 641 267

12,50 18 659 268

12,75 19 678 264



13,00 18 696 262

13,25 15 711 260

13,50 21 732 236

13,75 22 754 239

14,00 21 775 233

14,25 23 798 236

14,50 25 823 241

14,75 19 842 237

15,00 22 864 226

15,25 23 887 233

15,50 22 909 228

15,75 22 931 234

16,00 25 956 240

16,25 16 972 242

16,50 20 992 237

16,75 19 1011 237

17,00 21 1032 240

17,25 24 1056 237

17,50 23 1079 231

17,75 23 1102 235

18,00 23 1125 232

18,25 22 1147 240

18,50 22 1169 242

-------------------------------------------------------------------------------

Netto tijd     :   00:23:55

Totaal tijd    :   00:33:42

Eind penetratie:       18.50 [m]

Totaal slagen  :       1169

Totaal Energie :     225709 [kJ]

-------------------------------------------------------------------------------
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íôéë î îí çê

ìôðð ïî íë èç

ìôîë ïì ìç èç

ìôëð ïê êë èç

ìôéë ïç èì çï

ëôðð îë ïðç çì

ëôîë îì ïíí ïðè

ëôëð îî ïëë ïðë

ëôéë îî ïéé ïîð

êôðð îï ïçè ïîì

êôîë îð îïè ïíì

êôëð îð îíè ïíð

êôéë îí îêï ïîç

éôðð îê îèé ïíï

éôîë îð íðé ïéç

éôëð ïè íîë ïéê

éôéë ïç íìì ïèî

èôðð ïç íêí îðì

èôîë ïç íèî îðé

èôëð îí ìðë îðì

èôéë ïì ìïç îíê

çôðð ïè ìíé îìê

çôîë ïè ìëë îëî

çôëð ïé ìéî îëê

çôéë ïç ìçï îéë

ïðôðð ïé ëðè îéë

ïðôîë ïè ëîê îèè

ïðôëð ïè ëìì îçí

ïðôéë îð ëêì îçì

ïïôðð ïë ëéç íîí

ïïôîë ïê ëçë íîí

ïïôëð ïê êïï íîî

ïïôéë ïê êîé íîî

ïîôðð ïê êìí íîì

ïîôîë ïê êëç íîé

ïîôëð ïé êéê íîë

ïîôéë ïé êçí íîì



ïíôðð ïë éðè íîì

ïíôîë ïê éîì íîë

ïíôëð ïì éíè íîë

ïíôéë ïë éëí íïç

ïìôðð ïë éêè íïè

ïìôîë ïì éèî íîð

ïìôëð ïì éçê íîì

ïìôéë ïë èïï íïè

ïëôðð ïì èîë íïç

ïëôîë ïì èíç íïê

ïëôëð ïì èëí íïê

ïëôéë ïì èêé íîð

ïêôðð ïë èèî íîê

ïêôîë ïë èçé íïé

ïêôëð ìí çìð îðè

ïêôéë îì çêì îçé

ïéôðð ïí çéé íïí

ïéôîë ïê ççí íïï

ïéôëð îì ïðïé íðí

ïéôéë ç ïðîê íðé

ïèôðð ïë ïðìï íðï

ïèôîë ïë ïðëê îçí

ïèôëð ïë ïðéï íðï

ïèôéë ïì ïðèë íðî

ïçôðð ïë ïïðð îçí

ïçôîë ïì ïïïì íðï

ïçôëð ïë ïïîç îçç

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

Ò»¬¬± ¬·¶¼     æ   ððæîìæíî

Ì±¬¿¿´ ¬·¶¼    æ   ððæìçæíë

Û·²¼ °»²»¬®¿¬·»æ       ïçòëð Å³Ã

Ì±¬¿¿´ ´¿¹»²  æ       ïïîç

Ì±¬¿¿´ Û²»®¹·» æ     îêëèçì ÅµÖÃ

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-A

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 114

0,50 2 4 111

0,75 6 10 87

1,00 8 18 87

1,25 9 27 87

1,50 8 35 102

1,75 6 41 134

2,00 5 46 138

2,25 4 50 135

2,50 4 54 136

2,75 4 58 135

3,00 6 64 134

3,25 6 70 130

3,50 6 76 131

3,75 8 84 143

4,00 8 92 107

4,25 12 104 99

4,50 14 118 104

4,75 13 131 152

5,00 10 141 167

5,25 8 149 162

5,50 10 159 166

5,75 10 169 145

6,00 11 180 160

6,25 10 190 168

6,50 13 203 161

6,75 15 218 174

7,00 16 234 172

7,25 15 249 184

7,50 16 265 189

7,75 17 282 183

8,00 15 297 187

8,25 16 313 203

8,50 15 328 204

8,75 14 342 205

9,00 16 358 208

9,25 16 374 221

9,50 15 389 220

9,75 13 402 239

10,00 12 414 244

10,25 12 426 235

10,50 10 436 237

10,75 10 446 235

11,00 14 460 249

11,25 17 477 242

11,50 17 494 264

11,75 17 511 264

12,00 17 528 303

12,25 17 545 319

12,50 17 562 343

12,75 16 578 342



13,00 16 594 353

13,25 15 609 361

13,50 14 623 361

13,75 15 638 356

14,00 14 652 359

14,25 15 667 359

14,50 14 681 363

14,75 14 695 359

15,00 14 709 358

15,25 15 724 357

15,50 20 744 196

15,75 28 772 183

16,00 28 800 192

16,25 26 826 201

16,50 25 851 208

16,75 25 876 205

17,00 25 901 199

17,25 27 928 206

17,50 28 956 203

17,75 28 984 208

18,00 28 1012 210

18,25 26 1038 215

18,50 26 1064 216

18,75 26 1090 217

19,00 24 1114 214

19,25 24 1138 210

19,50 21 1159 215

19,75 21 1180 215

20,00 28 1208 199

20,25 29 1237 193

20,50 27 1264 192

-------------------------------------------------------------------------------

Netto time     :   00:23:52

Total time     :   00:37:53

End penetration:      20.50 [m]

Total blows    :       1270

End penetration:       21.00 [m]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-B

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 113

0,50 2 4 109

0,75 3 7 141

1,00 3 10 141

1,25 6 16 128

1,50 4 20 120

1,75 6 26 115

2,00 6 32 114

2,25 8 40 111

2,50 10 50 85

2,75 17 67 82

3,00 18 85 85

3,25 17 102 101

3,50 17 119 91

3,75 16 135 120

4,00 10 145 122

4,25 10 155 149

4,50 8 163 156

4,75 7 170 133

5,00 8 178 128

5,25 20 198 108

5,50 21 219 113

5,75 18 237 120

6,00 13 250 144

6,25 12 262 130

6,50 11 273 124

6,75 10 283 140

7,00 13 296 134

7,25 24 320 133

7,50 23 343 135

7,75 26 369 137

8,00 22 391 133

8,25 23 414 137

8,50 23 437 161

8,75 19 456 186

9,00 17 473 190

9,25 17 490 184

9,50 13 503 209

9,75 15 518 207

10,00 15 533 208

10,25 12 545 238

10,50 11 556 243

10,75 9 565 241

11,00 9 574 236

11,25 12 586 247

11,50 16 602 252

11,75 18 620 248

12,00 19 639 251

12,25 18 657 262

12,50 19 676 291

12,75 19 695 313



13,00 18 713 343

13,25 16 729 366

13,50 16 745 362

13,75 14 759 369

14,00 14 773 371

14,25 15 788 369

14,50 15 803 378

14,75 13 816 372

15,00 14 830 384

15,25 13 843 385

15,50 15 858 308

15,75 20 878 260

16,00 21 899 252

16,25 23 922 253

16,50 21 943 240

16,75 34 977 212

17,00 22 999 209

17,25 23 1022 202

17,50 26 1048 187

17,75 28 1076 189

18,00 29 1105 193

18,25 29 1134 213

18,50 25 1159 230

18,75 26 1185 228

19,00 26 1211 237

19,25 23 1234 249

19,50 22 1256 247

19,75 22 1278 235

20,00 22 1300 236

20,25 25 1325 230

20,50 27 1352 236

20,75 29 1381 235

-------------------------------------------------------------------------------

Netto time     :   00:28:08

Total time     :   00:52:18

End penetration:       20,75 [m]

End penetration:       21.00 [m]

Total Energy   :     289808 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-C

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 111

0,50 2 3 108

0,75 7 10 80

1,00 3 13 81

1,25 9 22 81

1,50 11 33 82

1,75 11 44 84

2,00 6 50 84

2,25 15 65 81

2,50 13 78 89

2,75 12 90 88

3,00 12 102 94

3,25 10 112 129

3,50 7 119 156

3,75 8 127 146

4,00 7 134 142

4,25 15 149 143

4,50 4 153 152

4,75 7 160 149

5,00 7 167 137

5,25 20 187 109

5,50 19 206 109

5,75 18 224 139

6,00 13 237 116

6,25 19 256 125

6,50 18 274 129

6,75 19 293 142

7,00 16 309 159

7,25 16 325 165

7,50 15 340 189

7,75 16 356 198

8,00 15 371 209

8,25 16 387 222

8,50 16 403 234

8,75 14 417 273

9,00 14 431 275

9,25 15 446 271

9,50 15 461 271

9,75 15 476 293

10,00 14 490 306

10,25 14 504 309

10,50 14 518 306

10,75 14 532 305

11,00 13 545 304

11,25 12 557 301

11,50 11 568 302

11,75 10 578 306

12,00 8 586 305

12,25 10 596 285

12,50 17 613 288

12,75 17 630 280



13,00 17 647 312

13,25 16 663 307

13,50 15 678 327

13,75 15 693 327

14,00 13 706 328

14,25 16 722 325

14,50 15 737 326

14,75 14 751 326

15,00 15 766 321

15,25 15 781 326

15,50 16 797 318

15,75 15 812 325

16,00 16 828 319

16,25 20 848 231

16,50 24 872 205

16,75 26 898 205

17,00 25 923 202

17,25 21 944 260

17,50 17 961 298

17,75 15 976 321

18,00 15 991 327

18,25 15 1006 323

18,50 15 1021 322

18,75 16 1037 331

19,00 16 1053 329

19,25 12 1065 335

19,50 13 1078 335

19,75 14 1092 338

20,00 13 1105 334

20,25 12 1117 334

20,50 11 1128 341

20,75 13 1141 340

21,00 12 1153 339

-------------------------------------------------------------------------------

Netto time     :   00:22:21

Total time     :   00:40:26

End penetration:       21.00 [m]

Total blows    :       1165

Total Energy   :     281522 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-D

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 111

0,50 1 1 115

0,75 2 3 117

1,00 2 5 138

1,25 3 8 146

1,50 10 18 146

1,75 1 19 147

2,00 2 21 145

2,25 6 27 147

2,50 4 31 141

2,75 5 36 144

3,00 4 40 139

3,25 4 44 139

3,50 7 51 142

3,75 8 59 141

4,00 7 66 134

4,25 7 73 134

4,50 12 85 92

4,75 19 104 87

5,00 26 130 85

5,25 23 153 103

5,50 20 173 115

5,75 11 184 150

6,00 18 202 108

6,25 43 245 112

6,50 27 272 110

6,75 30 302 118

7,00 27 329 112

7,25 9 338 138

7,50 14 352 186

7,75 10 362 208

8,00 12 374 208

8,25 13 387 198

8,50 3 390 199

8,75 9 399 195

9,00 12 411 197

9,25 11 422 198

9,50 11 433 197

9,75 12 445 198

10,00 12 457 191

10,25 13 470 192

10,50 14 484 190

10,75 16 500 189

11,00 17 517 193

11,25 17 534 189

11,50 15 549 188

11,75 16 565 200

12,00 13 578 189

12,25 22 600 196

12,50 24 624 199

12,75 25 649 194



13,00 24 673 197

13,25 23 696 198

13,50 26 722 201

13,75 24 746 216

14,00 22 768 227

14,25 23 791 229

14,50 23 814 230

14,75 20 834 274

15,00 17 851 301

15,25 17 868 300

15,50 17 885 300

15,75 17 902 307

16,00 18 920 278

16,25 19 939 261

16,50 19 958 264

16,75 32 990 191

17,00 25 1015 211

17,25 24 1139 210

17,50 25 1064 206

17,75 26 1090 212

18,00 27 1117 224

18,25 28 1145 228

18,50 23 1168 221

18,75 28 1196 231

19,00 28 1224 220

19,25 27 1251 223

19,50 29 1280 219

19,75 27 1307 226

20,00 28 1335 225

20,25 26 1361 233

20,50 27 1388 229

20,75 29 1417 240

21,00 28 1445 251

-------------------------------------------------------------------------------

Netto time     :   00:27:41

Total time     :   01:00:04

End penetration:       21.00 [m]

Total blows    :       1459

Total Energy   :     284914 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-A

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 114

0,50 2 4 111

0,75 6 10 87

1,00 8 18 87

1,25 9 27 87

1,50 8 35 102

1,75 6 41 134

2,00 5 46 138

2,25 4 50 135

2,50 4 54 136

2,75 4 58 135

3,00 6 64 134

3,25 6 70 130

3,50 6 76 131

3,75 8 84 143

4,00 8 92 107

4,25 12 104 99

4,50 14 118 104

4,75 13 131 152

5,00 10 141 167

5,25 8 149 162

5,50 10 159 166

5,75 10 169 145

6,00 11 180 160

6,25 10 190 168

6,50 13 203 161

6,75 15 218 174

7,00 16 234 172

7,25 15 249 184

7,50 16 265 189

7,75 17 282 183

8,00 15 297 187

8,25 16 313 203

8,50 15 328 204

8,75 14 342 205

9,00 16 358 208

9,25 16 374 221

9,50 15 389 220

9,75 13 402 239

10,00 12 414 244

10,25 12 426 235

10,50 10 436 237

10,75 10 446 235

11,00 14 460 249

11,25 17 477 242

11,50 17 494 264

11,75 17 511 264

12,00 17 528 303

12,25 17 545 319

12,50 17 562 343

12,75 16 578 342



13,00 16 594 353

13,25 15 609 361

13,50 14 623 361

13,75 15 638 356

14,00 14 652 359

14,25 15 667 359

14,50 14 681 363

14,75 14 695 359

15,00 14 709 358

15,25 15 724 357

15,50 20 744 196

15,75 28 772 183

16,00 28 800 192

16,25 26 826 201

16,50 25 851 208

16,75 25 876 205

17,00 25 901 199

17,25 27 928 206

17,50 28 956 203

17,75 28 984 208

18,00 28 1012 210

18,25 26 1038 215

18,50 26 1064 216

18,75 26 1090 217

19,00 24 1114 214

19,25 24 1138 210

19,50 21 1159 215

19,75 21 1180 215

20,00 28 1208 199

20,25 29 1237 193

20,50 27 1264 192

-------------------------------------------------------------------------------

Netto time     :   00:23:52

Total time     :   00:37:53

End penetration:      20.50 [m]

Total blows    :       1270

End penetration:       21.00 [m]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-B

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 113

0,50 2 4 109

0,75 3 7 141

1,00 3 10 141

1,25 6 16 128

1,50 4 20 120

1,75 6 26 115

2,00 6 32 114

2,25 8 40 111

2,50 10 50 85

2,75 17 67 82

3,00 18 85 85

3,25 17 102 101

3,50 17 119 91

3,75 16 135 120

4,00 10 145 122

4,25 10 155 149

4,50 8 163 156

4,75 7 170 133

5,00 8 178 128

5,25 20 198 108

5,50 21 219 113

5,75 18 237 120

6,00 13 250 144

6,25 12 262 130

6,50 11 273 124

6,75 10 283 140

7,00 13 296 134

7,25 24 320 133

7,50 23 343 135

7,75 26 369 137

8,00 22 391 133

8,25 23 414 137

8,50 23 437 161

8,75 19 456 186

9,00 17 473 190

9,25 17 490 184

9,50 13 503 209

9,75 15 518 207

10,00 15 533 208

10,25 12 545 238

10,50 11 556 243

10,75 9 565 241

11,00 9 574 236

11,25 12 586 247

11,50 16 602 252

11,75 18 620 248

12,00 19 639 251

12,25 18 657 262

12,50 19 676 291

12,75 19 695 313



13,00 18 713 343

13,25 16 729 366

13,50 16 745 362

13,75 14 759 369

14,00 14 773 371

14,25 15 788 369

14,50 15 803 378

14,75 13 816 372

15,00 14 830 384

15,25 13 843 385

15,50 15 858 308

15,75 20 878 260

16,00 21 899 252

16,25 23 922 253

16,50 21 943 240

16,75 34 977 212

17,00 22 999 209

17,25 23 1022 202

17,50 26 1048 187

17,75 28 1076 189

18,00 29 1105 193

18,25 29 1134 213

18,50 25 1159 230

18,75 26 1185 228

19,00 26 1211 237

19,25 23 1234 249

19,50 22 1256 247

19,75 22 1278 235

20,00 22 1300 236

20,25 25 1325 230

20,50 27 1352 236

20,75 29 1381 235

-------------------------------------------------------------------------------

Netto time     :   00:28:08

Total time     :   00:52:18

End penetration:       20,75 [m]

End penetration:       21.00 [m]

Total Energy   :     289808 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-C

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 111

0,50 2 3 108

0,75 7 10 80

1,00 3 13 81

1,25 9 22 81

1,50 11 33 82

1,75 11 44 84

2,00 6 50 84

2,25 15 65 81

2,50 13 78 89

2,75 12 90 88

3,00 12 102 94

3,25 10 112 129

3,50 7 119 156

3,75 8 127 146

4,00 7 134 142

4,25 15 149 143

4,50 4 153 152

4,75 7 160 149

5,00 7 167 137

5,25 20 187 109

5,50 19 206 109

5,75 18 224 139

6,00 13 237 116

6,25 19 256 125

6,50 18 274 129

6,75 19 293 142

7,00 16 309 159

7,25 16 325 165

7,50 15 340 189

7,75 16 356 198

8,00 15 371 209

8,25 16 387 222

8,50 16 403 234

8,75 14 417 273

9,00 14 431 275

9,25 15 446 271

9,50 15 461 271

9,75 15 476 293

10,00 14 490 306

10,25 14 504 309

10,50 14 518 306

10,75 14 532 305

11,00 13 545 304

11,25 12 557 301

11,50 11 568 302

11,75 10 578 306

12,00 8 586 305

12,25 10 596 285

12,50 17 613 288

12,75 17 630 280



13,00 17 647 312

13,25 16 663 307

13,50 15 678 327

13,75 15 693 327

14,00 13 706 328

14,25 16 722 325

14,50 15 737 326

14,75 14 751 326

15,00 15 766 321

15,25 15 781 326

15,50 16 797 318

15,75 15 812 325

16,00 16 828 319

16,25 20 848 231

16,50 24 872 205

16,75 26 898 205

17,00 25 923 202

17,25 21 944 260

17,50 17 961 298

17,75 15 976 321

18,00 15 991 327

18,25 15 1006 323

18,50 15 1021 322

18,75 16 1037 331

19,00 16 1053 329

19,25 12 1065 335

19,50 13 1078 335

19,75 14 1092 338

20,00 13 1105 334

20,25 12 1117 334

20,50 11 1128 341

20,75 13 1141 340

21,00 12 1153 339

-------------------------------------------------------------------------------

Netto time     :   00:22:21

Total time     :   00:40:26

End penetration:       21.00 [m]

Total blows    :       1165

Total Energy   :     281522 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG16-D

Hammer         :      S-500

Length         :      24.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 22-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 111

0,50 1 1 115

0,75 2 3 117

1,00 2 5 138

1,25 3 8 146

1,50 10 18 146

1,75 1 19 147

2,00 2 21 145

2,25 6 27 147

2,50 4 31 141

2,75 5 36 144

3,00 4 40 139

3,25 4 44 139

3,50 7 51 142

3,75 8 59 141

4,00 7 66 134

4,25 7 73 134

4,50 12 85 92

4,75 19 104 87

5,00 26 130 85

5,25 23 153 103

5,50 20 173 115

5,75 11 184 150

6,00 18 202 108

6,25 43 245 112

6,50 27 272 110

6,75 30 302 118

7,00 27 329 112

7,25 9 338 138

7,50 14 352 186

7,75 10 362 208

8,00 12 374 208

8,25 13 387 198

8,50 3 390 199

8,75 9 399 195

9,00 12 411 197

9,25 11 422 198

9,50 11 433 197

9,75 12 445 198

10,00 12 457 191

10,25 13 470 192

10,50 14 484 190

10,75 16 500 189

11,00 17 517 193

11,25 17 534 189

11,50 15 549 188

11,75 16 565 200

12,00 13 578 189

12,25 22 600 196

12,50 24 624 199

12,75 25 649 194



13,00 24 673 197

13,25 23 696 198

13,50 26 722 201

13,75 24 746 216

14,00 22 768 227

14,25 23 791 229

14,50 23 814 230

14,75 20 834 274

15,00 17 851 301

15,25 17 868 300

15,50 17 885 300

15,75 17 902 307

16,00 18 920 278

16,25 19 939 261

16,50 19 958 264

16,75 32 990 191

17,00 25 1015 211

17,25 24 1139 210

17,50 25 1064 206

17,75 26 1090 212

18,00 27 1117 224

18,25 28 1145 228

18,50 23 1168 221

18,75 28 1196 231

19,00 28 1224 220

19,25 27 1251 223

19,50 29 1280 219

19,75 27 1307 226

20,00 28 1335 225

20,25 26 1361 233

20,50 27 1388 229

20,75 29 1417 240

21,00 28 1445 251

-------------------------------------------------------------------------------

Netto time     :   00:27:41

Total time     :   01:00:04

End penetration:       21.00 [m]

Total blows    :       1459

Total Energy   :     284914 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG17-A

Hamer          :      S-500

Lengte         :      22.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 16-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 99

0,50 3 5 97

0,75 7 12 89

1,00 3 15 88

1,25 6 21 86

1,50 6 27 87

1,75 5 32 86

2,00 7 39 84

2,25 4 43 85

2,50 11 54 89

2,75 13 67 91

3,00 10 77 160

3,25 6 83 152

3,50 5 88 148

3,75 6 94 151

4,00 8 102 155

4,25 6 108 141

4,50 8 116 148

4,75 8 124 132

5,00 11 135 158

5,25 13 148 154

5,50 12 160 192

5,75 13 173 191

6,00 12 185 193

6,25 15 200 194

6,50 15 215 196

6,75 16 231 193

7,00 14 245 310

7,25 13 258 298

7,50 11 269 303

7,75 14 283 304

8,00 15 298 305

8,25 16 314 302

8,50 17 331 303

8,75 18 349 301

9,00 17 366 302

9,25 16 382 302

9,50 18 400 302

9,75 16 416 305

10,00 18 434 298

10,25 19 453 304

10,50 18 471 368

10,75 15 486 369

11,00 14 500 368

11,25 14 514 369

11,50 16 530 367

11,75 14 544 367

12 14 558 373

12,25 15 573 368

12,5 17 590 366

12,75 15 605 373



13 16 621 366

13,25 15 636 372

13,5 16 652 371

13,75 14 666 375

14 15 681 374

14,25 37 718 260

14,5 17 735 314

14,75 16 751 332

15 15 766 338

15,25 17 783 336

15,5 16 799 333

15,75 15 814 336

16 14 828 334

16,25 14 842 331

16,5 15 857 345

16,75 16 873 338

17 18 891 332

17,25 20 911 333

17,5 19 930 333

17,75 20 950 341

Netto tijd     :   00:20:57

Totaal tijd    :   00:42:17

Eind penetratie:       3.75 [m]

Totaal slagen  :        950

Totaal Energie :     266337 [kJ]

----------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG17-B

Hamer          :      S-500

Lengte         :      22.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 16-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 101

0,50 2 2 96

0,75 2 4 96

1,00 3 7 125

1,25 3 10 119

1,50 5 15 115

1,75 4 19 111

2,00 6 25 111

2,25 12 37 99

2,50 10 47 104

2,75 15 62 91

3,00 17 79 103

3,25 10 89 148

3,50 10 99 137

3,75 11 110 138

4,00 14 124 149

4,25 12 136 121

4,50 14 150 123

4,75 32 182 115

5,00 18 200 161

5,25 13 213 154

5,50 15 228 166

5,75 17 245 189

6,00 14 259 188

6,25 16 275 187

6,50 16 291 222

6,75 14 305 267

7,00 14 319 262

7,25 14 333 261

7,50 14 347 260

7,75 14 361 267

8,00 13 374 271

8,25 14 388 270

8,50 17 405 266

8,75 16 421 327

9,00 15 436 321

9,25 14 450 322

9,50 16 466 322

9,75 13 479 319

10,00 15 494 319

10,25 14 508 321

10,50 15 523 321

10,75 15 538 323

11 17 555 324

11,25 18 573 320

11,5 19 592 322

11,75 18 610 316

12 18 628 322

12,25 19 647 365

12,5 14 661 365

12,75 15 676 363



13 16 692 364

13,25 16 708 363

13,5 17 725 363

13,75 15 740 321

14 28 768 219

14,25 29 797 219

14,5 23 820 212

14,75 33 853 210

15 36 889 237

15,25 18 907 292

15,5 22 929 315

15,75 16 945 340

16 15 960 338

16,25 16 976 343

16,5 15 991 336

16,75 15 1006 339

17 14 1020 339

17,25 16 1036 341

17,5 17 1053 338

17,75 36 1089 340

18 19 1108 335

18,25 21 1129 340

18,5 20 1149 337

Netto tijd     :   00:24:03

Totaal tijd    :   00:51:34

Eind penetratie:       3.50 [m]

Totaal slagen  :       1129

Totaal Energie :     291182 [kJ]



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG17-C

Hamer          :      S-500

Lengte         :      22.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 16-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 111

0,50 1 2 104

0,75 1 3 106

1,00 4 7 100

1,25 5 12 120

1,50 4 16 118

1,75 5 21 122

2,00 6 27 118

2,25 7 34 117

2,50 5 39 117

2,75 6 45 121

3,00 5 50 127

3,25 6 56 126

3,50 6 62 125

3,75 6 68 123

4,00 6 74 133

4,25 6 80 122

4,50 6 86 122

4,75 6 92 125

5,00 9 101 96

5,25 16 117 85

5,50 23 140 86

5,75 12 152 163

6,00 11 163 173

6,25 11 174 174

6,50 12 186 154

6,75 17 203 155

7,00 13 216 217

7,25 15 231 219

7,50 11 242 220

7,75 15 257 216

8,00 15 272 214

8,25 14 286 278

8,50 12 298 280

8,75 14 312 277

9,00 14 326 277

9,25 15 341 278

9,50 14 355 322

9,75 13 368 325

10,00 12 380 322

10,25 14 394 323

10,50 14 408 327

10,75 14 422 328

11,00 15 437 327

11,25 14 451 324

11,50 9 460 324

11,75 25 485 323

12,00 17 502 325

12,25 17 519 331

12,50 17 536 332

12,75 16 552 328



13,00 16 568 334

13,25 16 584 190

13,50 26 610 209

13,75 25 635 199

14,00 27 662 196

14,25 27 689 195

14,50 26 715 201

14,75 26 741 193

15,00 20 761 356

15,25 17 778 355

15,5 12 790 356

15,75 14 804 0:00

16 11 815 0:00

16,25 13 828 384

16,5 11 839 388

16,75 12 851 389

17 12 863 383

17,25 12 875 387

17,5 17 892 323

17,75 19 911 328

18 19 930 322

Netto tijd     :   00:19:30

Totaal tijd    :   00:34:34

Eind penetratie:      18.00 [m]

Totaal slagen  :        945

Totaal Energie :     240500 [kJ]



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    WTG17-D

Hamer          :      S-500

Lengte         :      22.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 16-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 111

0,50 1 3 111

0,75 5 8 136

1,00 2 10 124

1,25 4 14 119

1,50 3 17 120

1,75 4 21 119

2,00 5 26 119

2,25 4 30 131

2,50 4 34 123

2,75 5 39 133

3,00 4 43 117

3,25 6 49 123

3,50 7 56 132

3,75 8 64 130

4,00 6 70 126

4,25 9 79 126

4,50 14 93 94

4,75 21 114 115

5,00 12 126 149

5,25 12 138 144

5,50 12 150 147

5,75 10 160 202

6,00 11 171 198

6,25 11 182 197

6,50 12 194 196

6,75 15 209 194

7,00 14 223 194

7,25 14 237 252

7,50 14 251 254

7,75 15 266 255

8,00 14 280 251

8,25 18 298 251

8,50 17 315 249

8,75 17 332 250

9,00 15 347 312

9,25 14 361 321

9,50 14 375 316

9,75 13 388 317

10,00 14 402 318

10,25 13 415 318

10,50 14 429 369

10,75 12 441 371

11,00 13 454 396

11,25 12 466 389

11,50 11 477 390

11,75 11 488 396

12,00 12 500 392

12,25 12 512 389

12,50 12 524 391

12,75 13 537 390



13,00 11 548 390

13,25 16 564 241

13,50 23 587 214

13,75 31 618 209

14,00 15 633 212

14,25 23 656 215

14,50 23 679 212

14,75 24 703 209

15,00 23 726 209

15,25 23 749 211

15,50 23 772 207

15,75 24 796 209

16,00 27 823 212

16,25 25 848 208

16,50 22 870 329

16,75 17 887 384

17,00 15 902 378

17,25 18 920 274

17,5 17 937 272

17,75 24 961 275

18 23 984 275

Netto tijd     :   00:19:46

Totaal tijd    :   00:46:15

Eind penetratie:      17.75 [m]

Totaal slagen  :   984

Totaal Energie :     239498 [kJ]
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    wtg18-A

Hamer          :      S-500

Lengte         :      23.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 18-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 118

0,50 1 2 114

0,75 2 4 109

1,00 2 6 103

1,25 2 8 138

1,50 3 11 130

1,75 2 13 121

2,00 4 17 120

2,25 4 21 122

2,50 4 25 121

2,75 5 30 123

3,00 5 35 118

3,25 7 42 132

3,50 8 50 139

3,75 10 60 131

4,00 10 70 122

4,25 14 84 186

4,50 8 92 197

4,75 3 95 191

5,00 4 99 186

5,25 4 103 184

5,50 5 108 198

5,75 6 114 201

6,00 6 120 185

6,25 6 126 191

6,50 6 132 196

6,75 9 141 183

7,00 11 152 187

7,25 14 166 187

7,50 14 180 220

7,75 13 193 308

8,00 11 204 307

8,25 13 217 306

8,50 11 228 313

8,75 13 241 313

9,00 13 254 313

9,25 13 267 315

9,50 15 282 313

9,75 14 296 405

10,00 12 308 399

10,25 13 321 400

10,50 13 334 399

10,75 13 347 402

11,00 13 360 401

11,25 11 371 403

11,50 12 383 401

11,75 13 396 404

12,00 13 409 397

12,25 13 422 398

12,50 14 436 402

12,75 13 449 403



13,00 14 463 391

13,25 14 477 386

13,50 14 491 389

13,75 14 505 387

14,00 15 520 384

14,25 15 535 384

14,50 21 556 224

14,75 27 583 222

15,00 27 610 218

15,25 27 637 224

15,50 26 663 223

15,75 27 690 226

16,00 27 717 222

16,25 17 734 371

16,50 14 748 368

16,75 17 765 371

17,00 12 777 368

17,25 14 791 366

17,50 13 804 369

17,75 14 818 370

18,00 15 833 368

18,25 14 847 310

18,50 18 865 317

18,75 20 885 311

19,00 18 903 323

-------------------------------------------------------------------------------

Netto tijd     :   00:19:23

Totaal tijd    :   00:37:32

Eind penetratie:      19.00 [m]

Totaal slagen  :        912

Totaal Energie :     269006 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    wtg18-B

Hamer          :      S-500

Lengte         :      23.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 18-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 115

0,50 1 2 111

0,75 1 3 113

1,00 2 5 111

1,25 2 7 103

1,50 5 12 131

1,75 5 17 122

2,00 5 22 125

2,25 3 25 124

2,50 5 30 124

2,75 6 36 123

3,00 5 41 124

3,25 7 48 132

3,50 7 55 94

3,75 9 64 93

4,00 8 72 94

4,25 7 79 178

4,50 6 85 187

4,75 5 90 182

5,00 8 98 178

5,25 6 104 184

5,50 6 110 182

5,75 9 119 172

6,00 11 130 176

6,25 12 142 189

6,50 15 157 174

6,75 16 173 171

7,00 17 190 197

7,25 17 207 200

7,50 18 225 209

7,75 15 240 256

8,00 15 255 291

8,25 17 272 294

8,50 18 290 293

8,75 19 309 292

9,00 20 329 293

9,25 21 350 296

9,50 22 372 294

9,75 22 394 293

10,00 23 417 292

10,25 22 439 293

10,50 22 461 365

10,75 18 479 367

11,00 19 498 364

11,25 17 515 393

11,50 17 532 401

11,75 16 548 401

12,00 16 564 393

12,25 16 580 400

12,50 16 596 394

12,75 16 612 396



13,00 16 628 399

13,25 14 642 401

13,50 16 658 396

13,75 14 672 397

14,00 16 688 397

14,25 15 703 402

14,50 21 724 209

14,75 30 754 213

15,00 30 784 212

15,25 30 814 226

15,50 28 842 216

15,75 37 879 364

16,00 16 895 363

16,25 15 910 364

16,50 14 924 367

16,75 15 939 371

17,00 13 952 373

17,25 14 966 363

17,50 12 978 359

17,75 13 991 354

18,00 12 1003 357

18,25 15 1018 359

18,50 12 1030 375

18,75 17 1047 365

19,00 16 1063 368

-------------------------------------------------------------------------------

Netto tijd     :   00:23:56

Totaal tijd    :   00:50:16

Eind penetratie:       19.00 [m]

Totaal slagen  :       1076

Totaal Energie :     309121 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    wtg18-C

Hamer          :      S-500

Lengte         :      23.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 18-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 108

0,50 1 1 104

0,75 1 2 105

1,00 1 3 101

1,25 2 5 96

1,50 3 8 125

1,75 3 11 116

2,00 4 15 120

2,25 3 18 128

2,50 5 23 120

2,75 6 29 116

3,00 6 35 130

3,25 7 42 124

3,50 7 49 120

3,75 12 61 86

4,00 17 78 100

4,25 12 90 162

4,50 8 98 161

4,75 9 107 153

5,00 9 116 161

5,25 11 127 161

5,50 10 137 159

5,75 14 151 158

6,00 14 165 161

6,25 18 183 178

6,50 18 201 208

6,75 18 219 205

7,00 16 235 246

7,25 16 251 245

7,50 14 265 318

7,75 14 279 322

8,00 15 294 316

8,25 16 310 315

8,50 17 327 313

8,75 18 345 310

9,00 17 362 308

9,25 20 382 311

9,50 16 398 312

9,75 19 417 307

10,00 21 438 306

10,25 18 456 337

10,50 17 473 339

10,75 17 490 333

11,00 17 507 337

11,25 16 523 327

11,50 16 539 327

11,75 16 555 333

12,00 16 571 326

12,25 16 587 329

12,50 16 603 334

12,75 16 619 335



13,00 15 634 333

13,25 16 650 335

13,50 16 666 329

13,75 16 682 332

14,00 17 699 330

14,25 16 715 329

14,50 19 734 217

14,75 28 762 209

15,00 29 791 211

15,25 28 819 206

15,50 35 854 253

15,75 21 875 270

16,00 17 892 334

16,25 17 909 355

16,50 13 922 372

16,75 14 936 379

17,00 13 949 380

17,25 15 964 373

17,50 9 973 375

17,75 12 985 374

18,00 12 997 378

18,25 16 1013 295

18,50 18 1031 303

18,75 18 1049 304

19,00 19 1068 311

19,25 15 1083 307

-------------------------------------------------------------------------------

Netto tijd     :   00:23:40

Totaal tijd    :   00:53:08

Eind penetratie:       19.00 [m]

Totaal slagen  :       1083

Totaal Energie :     295651 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Paal           :    wtg18-D

Hamer          :      S-500

Lengte         :      23.00 [m]

Diameter ø     :       1830 [mm]

Wanddikte      :         50 [mm]

Schoor         :         0°

Zelf penetratie:       0.00 [m]

Datum          : 18-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0.25 0 0 101

0.50 2 2 100

0.75 2 4 101

1.00 3 7 131

1.25 3 10 114

1.50 3 13 121

1.75 4 17 118

2.00 5 22 127

2.25 5 27 120

2.50 5 32 122

2.75 6 38 120

3.00 8 46 127

3.25 6 52 125

3.50 8 60 128

3.75 9 69 125

4.00 12 81 95

4.25 13 94 182

4.50 6 100 172

4.75 6 106 206

5.00 5 111 202

5.25 7 118 212

5.50 3 121 215

5.75 4 125 208

6.00 6 131 203

6.25 7 138 204

6.50 5 143 200

6.75 5 148 208

7.00 3 151 205

7.25 4 155 207

7.50 8 163 202

7.75 10 173 201

8.00 10 183 201

8.25 11 194 196

8.50 12 206 235

8.75 11 217 247

9.00 10 227 290

9.25 10 237 299

9.50 8 245 302

9.75 12 257 300

10.00 14 271 299

10.25 15 286 296

10.50 14 300 295

10.75 15 315 299

11.00 16 331 299

11.25 16 347 346

11.50 14 361 349

11.75 14 375 354

12.00 15 390 347

12.25 15 405 348

12.50 14 419 348

12.75 14 433 344



13.00 15 448 347

13.25 15 463 348

13.50 14 477 350

13.75 15 492 342

14.00 16 508 346

14.25 16 524 384

14.50 13 537 379

14.75 18 555 220

15.00 26 581 214

15.25 26 607 211

15.50 28 635 211

15.75 27 662 215

16.00 28 690 206

16.25 27 717 207

16.50 27 744 212

16.75 27 771 208

17.00 18 789 385

17.25 13 802 394

17.50 12 814 395

17.75 12 826 401

18.00 13 839 397

18.25 12 851 399

18.50 21 872 300

18.75 19 891 304

19.00 20 911 310

-------------------------------------------------------------------------------

Netto tijd     :   00:18:59

Totaal tijd    :   00:44:26

Eind penetratie:      19.00 [m]

Totaal slagen  :        915

Totaal Energie :     242556 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG19-A

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 24-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 110

0,50 1 2 109

0,75 1 3 108

1,00 1 4 106

1,25 2 6 73

1,50 3 9 116

1,75 4 13 106

2,00 4 17 107

2,25 7 24 81

2,50 6 30 133

2,75 4 34 140

3,00 4 38 144

3,25 5 43 121

3,50 6 49 140

3,75 6 55 125

4,00 7 62 120

4,25 8 70 139

4,50 10 80 128

4,75 10 90 157

5,00 11 101 155

5,25 10 111 170

5,50 11 122 167

5,75 12 134 177

6,00 12 146 182

6,25 13 159 204

6,50 13 172 207

6,75 13 185 235

7,00 12 197 249

7,25 14 211 248

7,50 14 225 269

7,75 15 240 288

8,00 14 254 325

8,25 13 267 322

8,50 13 280 325

8,75 13 293 327

9,00 15 308 322

9,25 14 322 324

9,50 16 338 325

9,75 15 353 342

10,00 13 366 345

10,25 14 380 343

10,50 15 395 343

10,75 15 410 345

11,00 14 424 344

11,25 14 438 346

11,50 13 451 347

11,75 15 466 340

12,00 13 479 342

12,25 14 493 346

12,50 15 508 341

12,75 14 522 344



13,00 15 537 342

13,25 15 552 349

13,50 15 567 349

13,75 16 583 347

14,00 24 607 193

14,25 29 636 208

14,50 30 666 204

14,75 27 693 219

15,00 27 720 226

15,25 24 744 279

15,50 17 761 330

15,75 17 778 333

16,00 16 794 332

16,25 17 811 332

16,50 17 828 327

16,75 16 844 327

17,00 17 861 323

17,25 15 876 322

17,50 14 890 319

17,75 14 904 313

18,00 16 920 299

18,25 20 940 282

18,50 18 958 284

18,75 22 980 280

19,00 12 992 204

-------------------------------------------------------------------------------

Netto time     :   00:20:30

Total time     :   00:33:55

End penetration:      19.00 [m]

Total blows    :        992

Total Energy   :     271780 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG19-B

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 24-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 112

0,50 1 2 112

0,75 1 3 112

1,00 1 4 109

1,25 0 4 109

1,50 3 7 112

1,75 2 9 105

2,00 4 13 111

2,25 5 18 98

2,50 4 22 101

2,75 5 27 137

3,00 5 32 126

3,25 4 36 121

3,50 5 41 119

3,75 5 46 101

4,00 5 51 115

4,25 8 59 129

4,50 8 67 156

4,75 7 74 128

5,00 11 85 156

5,25 10 95 168

5,50 8 103 160

5,75 10 113 161

6,00 11 124 192

6,25 14 138 147

6,50 14 152 166

6,75 16 168 159

7,00 15 183 180

7,25 13 196 200

7,50 15 211 188

7,75 16 227 198

8,00 17 244 212

8,25 17 261 221

8,50 18 279 250

8,75 12 291 293

9,00 13 304 294

9,25 17 321 290

9,50 15 336 302

9,75 17 353 307

10,00 17 370 305

10,25 17 387 308

10,50 15 402 314

10,75 15 417 311

11,00 14 431 337

11,25 19 450 334

11,50 10 460 327

11,75 14 474 355

12,00 14 488 358

12,25 13 501 354

12,50 14 515 358

12,75 14 529 349



13,00 14 543 353

13,25 16 559 356

13,50 14 573 359

13,75 17 590 358

14,00 14 604 315

14,25 26 630 220

14,50 28 658 211

14,75 26 684 229

15,00 27 711 229

15,25 24 735 245

15,50 24 759 241

15,75 38 797 211

16,00 23 820 243

16,25 22 842 244

16,50 21 863 246

16,75 22 885 244

17,00 22 907 243

17,25 23 930 245

17,50 21 951 243

17,75 21 972 247

18,00 22 994 245

18,25 20 1014 240

18,50 22 1036 245

18,75 25 1061 227

19,00 26 1087 228

19,25 12 1087 229

-------------------------------------------------------------------------------

Netto time     :   00:23:53

Total time     :   01:07:00

End penetration:       19.25 [m]

Total blows    :       1087

Total Energy   :     264821 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG19-C

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 24-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 105

0,50 1 1 103

0,75 1 2 103

1,00 1 3 102

1,25 2 5 63

1,50 5 10 86

1,75 7 17 86

2,00 7 24 86

2,25 8 32 89

2,50 9 41 89

2,75 10 51 97

3,00 9 60 147

3,25 6 66 159

3,50 6 72 153

3,75 7 79 123

4,00 5 84 134

4,25 7 91 162

4,50 9 100 154

4,75 10 110 136

5,00 11 121 145

5,25 13 134 136

5,50 15 149 156

5,75 12 161 178

6,00 13 174 166

6,25 14 188 163

6,50 15 203 168

6,75 18 221 172

7,00 17 238 197

7,25 17 255 187

7,50 16 271 232

7,75 17 288 232

8,00 15 303 268

8,25 15 318 265

8,50 16 334 270

8,75 16 350 264

9,00 17 367 262

9,25 17 384 286

9,50 17 401 305

9,75 18 419 300

10,00 17 436 302

10,25 17 453 300

10,50 16 469 299

10,75 15 484 298

11,00 16 500 300

11,25 15 515 295

11,50 16 531 298

11,75 15 546 298

12,00 16 562 297

12,25 16 578 303

12,50 16 594 297

12,75 17 611 294



13,00 17 628 298

13,25 17 645 297

13,50 18 663 297

13,75 18 681 290

14,00 27 708 212

14,25 27 735 221

14,50 28 763 213

14,75 25 788 221

15,00 26 814 220

15,25 25 839 218

15,50 40 879 203

15,75 27 906 220

16,00 25 931 214

16,25 26 957 212

16,50 27 984 220

16,75 26 1010 225

17,00 25 1035 223

17,25 25 1060 232

17,50 25 1085 230

17,75 25 1110 229

18,00 26 1136 231

18,25 25 1161 234

18,50 31 1192 227

18,75 30 1222 226

19,00 6 1228 228

-------------------------------------------------------------------------------

Netto time     :   00:28:32

Total time     :   00:50:49

End penetration:       19.00 [m]

Total blows    :       1228

Total Energy   :     278221 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG19-D

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 24-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 111

0,50 1 2 105

0,75 1 3 106

1,00 1 4 106

1,25 0 4 106

1,50 8 12 132

1,75 0 12 132

2,00 2 14 136

2,25 3 17 120

2,50 5 22 122

2,75 5 27 126

3,00 5 32 120

3,25 5 37 135

3,50 5 42 150

3,75 7 49 142

4,00 7 56 107

4,25 8 64 122

4,50 6 70 118

4,75 9 79 135

5,00 11 90 134

5,25 10 100 168

5,50 10 110 148

5,75 11 121 153

6,00 12 133 151

6,25 12 145 174

6,50 13 158 173

6,75 14 172 152

7,00 14 186 184

7,25 12 198 218

7,50 13 211 224

7,75 14 225 238

8,00 11 236 274

8,25 12 248 271

8,50 13 261 271

8,75 13 274 296

9,00 12 286 289

9,25 15 301 289

9,50 14 315 291

9,75 13 328 324

10,00 15 343 320

10,25 15 358 325

10,50 14 372 319

10,75 13 385 318

11,00 12 397 318

11,25 13 410 317

11,50 13 423 317

11,75 13 436 315

12,00 13 449 319

12,25 12 461 319

12,50 13 474 317

12,75 15 489 318



13,00 13 502 312

13,25 14 516 316

13,50 16 532 317

13,75 15 547 314

14,00 15 562 315

14,25 22 584 205

14,50 25 609 204

14,75 28 637 203

15,00 25 662 216

15,25 27 689 213

15,50 26 715 209

15,75 24 739 229

16,00 22 761 247

16,25 22 783 244

16,50 21 804 254

16,75 20 824 253

17,00 19 843 254

17,25 20 863 241

17,50 20 883 238

17,75 20 903 237

18,00 20 923 238

18,25 19 942 234

18,50 20 962 235

18,75 22 984 231

19,00 24 1008 232

-------------------------------------------------------------------------------

Netto time     :   00:21:58

Total time     :   00:34:32

End penetration:      19.00 [m]

Total blows    :       1028

Total Energy   :     247015 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG20-A

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 26-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 107

0,50 1 2 106

0,75 1 3 105

1,00 0 3 105

1,25 0 3 105

1,50 0 3 105

1,75 4 4 107

2,00 4 8 105

2,25 4 12 132

2,50 4 16 119

2,75 4 20 121

3,00 5 25 124

3,25 4 29 119

3,50 7 36 126

3,75 5 41 134

4,00 7 48 147

4,25 5 53 139

4,50 6 59 146

4,75 9 68 157

5,00 11 79 139

5,25 9 88 176

5,50 10 98 179

5,75 10 108 203

6,00 9 117 197

6,25 8 125 193

6,50 5 130 199

6,75 5 135 194

7,00 10 145 188

7,25 13 158 191

7,50 11 169 217

7,75 11 180 209

8,00 13 193 202

8,25 16 209 237

8,50 13 222 291

8,75 13 235 292

9,00 14 249 291

9,25 14 263 290

9,50 14 277 308

9,75 13 290 321

10,00 14 304 318

10,25 15 319 319

10,50 14 333 335

10,75 17 350 332

11,00 14 364 377

11,25 14 378 373

11,50 13 391 375

11,75 13 404 371

12,00 13 417 375

12,25 13 430 374

12,50 13 443 377

12,75 14 457 374



13,00 14 471 376

13,25 16 487 375

13,50 12 499 377

13,75 15 514 315

14,00 26 540 209

14,25 27 567 210

14,50 30 597 214

14,75 30 627 215

15,00 21 648 379

15,25 16 664 372

15,50 17 681 375

15,75 17 698 370

16,00 16 714 374

16,25 17 731 373

16,50 16 747 374

16,75 16 763 377

17,00 13 776 369

17,25 14 790 372

17,50 12 802 365

17,75 13 815 373

18,00 18 833 309

18,25 18 851 312

18,50 10 861 308

-------------------------------------------------------------------------------

Netto time     :   00:18:47

Total time     :   00:46:31

End penetration:      18.50 [m]

Total blows    :        861

Total Energy   :     248304 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG20-B

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 25-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 107

0,50 1 2 106

0,75 1 3 105

1,00 0 3 105

1,25 0 3 105

1,50 0 3 105

1,75 7 10 89

2,00 7 17 94

2,25 3 20 89

2,50 6 26 91

2,75 6 32 96

3,00 6 38 96

3,25 7 45 98

3,50 7 52 98

3,75 7 59 105

4,00 9 68 100

4,25 11 79 115

4,50 7 86 158

4,75 7 93 169

5,00 7 100 147

5,25 7 107 161

5,50 7 114 157

5,75 9 123 155

6,00 10 133 177

6,25 8 141 227

6,50 8 149 250

6,75 5 154 244

7,00 8 162 250

7,25 7 169 242

7,50 9 178 246

7,75 11 189 245

8,00 9 198 292

8,25 9 207 289

8,50 8 215 294

8,75 11 226 290

9,00 9 235 332

9,25 10 245 329

9,50 11 256 333

9,75 11 267 347

10,00 10 277 350

10,25 10 287 352

10,50 10 297 349

10,75 10 307 355

11,00 13 320 357

11,25 14 334 354

11,50 12 346 356

11,75 13 359 353

12,00 13 372 358

12,25 13 385 361

12,50 12 397 361

12,75 14 411 358



13,00 13 424 358

13,25 14 438 358

13,50 13 451 361

13,75 14 465 358

14,00 22 487 182

14,25 29 516 200

14,50 28 544 215

14,75 30 574 230

15,00 20 594 282

15,25 19 613 283

15,50 20 633 264

15,75 21 654 264

16,00 20 674 265

16,25 20 694 263

16,50 20 714 264

16,75 20 734 265

17,00 19 753 264

17,25 20 773 262

17,50 19 792 259

17,75 18 810 257

18,00 16 826 252

18,25 18 844 251

18,50 19 863 244

-------------------------------------------------------------------------------

Netto time     :   00:18:49

Total time     :   00:41:38

End penetration:       18.50 [m]

Total blows    :        863

Total Energy   :     224080 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG20-C

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 26-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 115

0,50 1 2 115

0,75 1 3 114

1,00 0 3 114

1,25 0 3 114

1,50 0 3 114

1,75 1 4 113

2,00 5 9 126

2,25 4 13 131

2,50 5 18 111

2,75 5 23 124

3,00 5 28 109

3,25 7 35 112

3,50 3 38 134

3,75 6 44 122

4,00 7 51 125

4,25 9 60 108

4,50 12 72 105

4,75 12 84 140

5,00 9 93 162

5,25 9 102 163

5,50 8 110 176

5,75 9 119 169

6,00 10 129 169

6,25 10 139 162

6,50 10 149 183

6,75 10 159 177

7,00 9 168 195

7,25 11 179 179

7,50 12 191 190

7,75 13 204 180

8,00 11 215 212

8,25 14 229 204

8,50 12 241 235

8,75 16 257 232

9,00 13 270 256

9,25 15 285 258

9,50 14 299 293

9,75 13 312 291

10,00 14 326 294

10,25 14 340 310

10,50 16 356 310

10,75 15 371 312

11,00 15 386 326

11,25 15 401 330

11,50 14 415 325

11,75 14 429 329

12,00 14 443 329

12,25 13 456 329

12,50 15 471 331

12,75 15 486 329



13,00 13 499 328

13,25 15 514 331

13,50 16 530 328

13,75 15 545 348

14,00 16 561 351

14,25 15 576 344

14,50 20 596 196

14,75 31 627 202

15,00 28 655 217

15,25 27 682 231

15,50 26 708 231

15,75 24 732 313

16,00 19 751 350

16,25 16 767 350

16,50 16 783 354

16,75 17 800 355

17,00 14 814 349

17,25 14 828 343

17,50 14 842 348

17,75 14 856 344

18,00 12 868 348

18,25 17 885 298

18,50 17 902 299

-------------------------------------------------------------------------------

Netto time     :   00:18:40

Total time     :   00:30:32

End penetration:      18.50 [m]

Total blows    :        902

Total Energy   :     235972 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG20-D

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 25-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 109

0,50 1 2 109

0,75 0 2 109

1,00 0 2 109

1,25 0 2 109

1,50 2 4 108

1,75 2 6 108

2,00 5 11 86

2,25 7 18 85

2,50 6 24 86

2,75 8 32 86

3,00 9 41 87

3,25 12 53 86

3,50 11 64 93

3,75 14 78 93

4,00 10 88 148

4,25 8 96 169

4,50 6 102 158

4,75 6 108 156

5,00 7 115 173

5,25 8 123 175

5,50 10 133 174

5,75 6 139 177

6,00 10 149 173

6,25 12 161 169

6,50 8 169 170

6,75 12 181 170

7,00 9 190 181

7,25 13 203 164

7,50 15 218 185

7,75 16 234 204

8,00 17 251 179

8,25 16 267 202

8,50 15 282 234

8,75 14 296 263

9,00 14 310 263

9,25 15 325 264

9,50 15 340 275

9,75 15 355 274

10,00 15 370 275

10,25 16 386 272

10,50 14 400 296

10,75 15 415 297

11,00 13 428 297

11,25 14 442 315

11,50 13 455 316

11,75 13 468 319

12,00 14 482 318

12,25 13 495 314

12,50 13 508 316

12,75 15 523 316



13,00 13 536 317

13,25 15 551 318

13,50 14 565 317

13,75 15 580 317

14,00 14 594 317

14,25 18 612 211

14,50 26 638 213

14,75 26 664 262

15,00 19 683 277

15,25 19 702 277

15,50 18 720 277

15,75 19 739 265

16,00 19 758 261

16,25 20 778 259

16,50 19 797 256

16,75 20 817 261

17,00 18 835 257

17,25 18 853 252

17,50 17 870 248

17,75 17 887 248

18,00 15 902 249

18,25 21 923 226

18,50 12 935 216

-------------------------------------------------------------------------------

Netto time     :   00:20:25

Total time     :   00:42:50

End penetration:       18.50 [m]

Total blows    :        935

Total Energy   :     221304 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :   WTG21-A

Hammer         :      S-500

Length         :      22.50 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 27-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 108

0,50 1 1 106

0,75 0 1 106

1,00 0 1 106

1,25 0 1 106

1,50 0 1 106

1,75 0 1 106

2,00 0 1 106

2,25 0 1 106

2,50 0 1 106

2,75 0 1 106

3,00 0 1 106

3,25 3 4 100

3,50 5 9 112

3,75 5 14 100

4,00 5 19 132

4,25 6 25 113

4,50 6 31 132

4,75 7 38 142

5,00 7 45 148

5,25 6 51 153

5,50 6 57 185

5,75 6 63 180

6,00 6 69 181

6,25 7 76 181

6,50 6 82 175

6,75 8 90 172

7,00 9 99 180

7,25 10 109 169

7,50 9 118 219

7,75 9 127 216

8,00 10 137 219

8,25 11 148 223

8,50 10 158 233

8,75 8 166 246

9,00 7 173 246

9,25 10 183 253

9,50 11 194 259

9,75 10 204 281

10,00 11 215 281

10,25 11 226 290

10,50 12 238 291

10,75 14 252 289

11,00 12 264 332

11,25 12 276 323

11,50 13 289 337

11,75 15 304 341

12,00 13 317 340

12,25 13 330 338

12,50 13 343 340

12,75 12 355 370



13,00 12 367 371

13,25 14 381 371

13,50 9 390 373

13,75 12 402 373

14,00 11 413 372

14,25 12 425 371

14,50 12 437 373

14,75 15 452 371

15,00 9 461 375

15,25 24 485 305

15,50 16 501 301

15,75 16 517 284

16,00 19 536 261

16,25 21 557 259

16,50 20 577 261

16,75 22 599 258

17,00 20 619 259

17,25 21 640 262

17,50 21 661 261

17,75 21 682 260

18,00 21 703 260

18,25 22 725 262

18,50 20 745 256

18,75 19 764 253

19,00 21 785 254

19,25 13 798 252

-------------------------------------------------------------------------------

Netto time     :   00:17:27

Total time     :   00:39:59

End penetration:       19.25 [m]

Total blows    :        798

Total Energy   :     215251 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG21-B

Hammer         :      S-500

Length         :      22.50 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 27-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 109

0,50 1 2 109

0,75 0 2 109

1,00 1 3 109

1,25 0 3 109

1,50 0 3 109

1,75 0 3 109

2,00 0 3 109

2,25 0 3 109

2,50 0 3 109

2,75 0 3 109

3,00 0 3 109

3,25 3 6 79

3,50 4 10 151

3,75 1 11 151

4,00 3 14 142

4,25 2 16 149

4,50 2 18 181

4,75 2 20 167

5,00 3 23 168

5,25 2 25 166

5,50 3 28 156

5,75 3 31 142

6,00 4 35 129

6,25 4 39 140

6,50 5 44 154

6,75 3 47 148

7,00 5 52 141

7,25 5 57 146

7,50 4 61 160

7,75 5 66 156

8,00 3 69 165

8,25 5 74 152

8,50 7 81 147

8,75 8 89 150

9,00 5 94 151

9,25 6 100 169

9,50 12 112 176

9,75 10 122 250

10,00 10 132 247

10,25 10 142 240

10,50 12 154 242

10,75 13 167 273

11,00 13 180 294

11,25 13 193 329

11,50 12 205 330

11,75 13 218 330

12,00 14 232 330

12,25 13 245 357

12,50 12 257 350

12,75 11 268 345



13,00 12 280 343

13,25 11 291 342

13,50 11 302 344

13,75 11 313 344

14,00 12 325 340

14,25 12 337 344

14,50 11 348 346

14,75 12 360 341

15,00 12 372 344

15,25 27 399 229

15,50 17 416 295

15,75 16 432 296

16,00 16 448 295

16,25 19 467 293

16,50 14 481 298

16,75 17 498 297

17,00 17 515 269

17,25 23 538 218

17,50 22 560 214

17,75 24 584 219

18,00 24 608 221

18,25 23 631 215

18,50 24 655 222

18,75 22 677 215

19,00 21 698 210

-------------------------------------------------------------------------------

Netto time     :   00:15:35

Total time     :   00:38:29

End penetration:       19.00 [m]

Total blows    :        700

Total Energy   :     178319 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG21-C

Hammer         :      S-500

Length         :      22.50 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 27-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0.25 1 1 107

0.50 1 2 107

0.75 0 2 107

1.00 0 2 107

1.25 0 2 107

1.50 0 2 107

1.75 0 2 107

2.00 0 2 107

2.25 0 2 107

2.50 0 2 107

2.75 1 3 108

3.00 1 4 107

3.25 5 9 131

3.50 5 14 125

3.75 4 18 138

4.00 5 23 130

4.25 6 29 155

4.50 5 34 110

4.75 7 41 144

5.00 8 49 140

5.25 9 58 149

5.50 8 66 177

5.75 7 73 186

6.00 8 81 177

6.25 8 89 192

6.50 8 97 189

6.75 9 106 231

7.00 8 114 228

7.25 8 122 227

7.50 10 132 226

7.75 9 141 268

8.00 9 150 259

8.25 10 160 254

8.50 11 171 256

8.75 11 182 259

9.00 12 194 261

9.25 13 207 263

9.50 12 219 311

9.75 13 232 310

10.00 12 244 310

10.25 14 258 307

10.50 13 271 308

10.75 13 284 308

11.00 16 300 311

11.25 17 317 329

11.50 13 330 354

11.75 15 345 357

12.00 11 356 364

12.25 11 367 359

12.50 12 379 364

12.75 15 394 362



13.00 7 401 357

13.25 12 413 357

13.50 11 424 357

13.75 13 437 354

14.00 11 448 353

14.25 15 463 185

14.50 23 486 212

14.75 24 510 209

15.00 24 534 210

15.25 25 559 212

15.50 27 586 211

15.75 29 615 211

16.00 26 641 233

16.25 25 666 231

16.50 25 691 229

16.75 26 717 228

17.00 25 742 230

17.25 26 768 233

17.50 24 792 232

17.75 23 815 230

18.00 23 838 234

18.25 23 861 225

18.50 23 884 231

18.75 22 906 216

19.00 11 917 221

-------------------------------------------------------------------------------

Netto time     :   00:19:11

Total time     :   00:34:20

End penetration:      19.00 [m]

Total blows    :        918

Total Energy   :     227426 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG21-D

Hammer         :      S-500

Length         :      22.50 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 27-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 110

0,50 1 2 108

0,75 0 2 108

1,00 0 2 108

1,25 0 2 108

1,50 0 2 108

1,75 0 2 108

2,00 0 2 108

2,25 0 2 108

2,50 0 2 108

2,75 0 2 108

3,00 2 4 108

3,25 3 7 130

3,50 5 12 118

3,75 6 18 122

4,00 5 23 135

4,25 5 28 140

4,50 5 33 143

4,75 5 38 153

5,00 7 45 149

5,25 6 51 177

5,50 7 58 171

5,75 6 64 175

6,00 8 72 164

6,25 9 81 183

6,50 9 90 177

6,75 10 100 175

7,00 10 110 195

7,25 10 120 197

7,50 10 130 196

7,75 12 142 190

8,00 12 154 223

8,25 10 164 237

8,50 12 176 240

8,75 13 189 238

9,00 11 200 278

9,25 11 211 277

9,50 11 222 277

9,75 9 231 275

10,00 13 244 271

10,25 12 256 276

10,50 14 270 281

10,75 11 281 275

11,00 12 293 283

11,25 13 306 285

11,50 10 316 283

11,75 12 328 277

12,00 14 342 285

12,25 14 356 305

12,50 12 368 323

12,75 13 381 323



13,00 12 393 313

13,25 12 405 318

13,50 13 418 326

13,75 13 431 328

14,00 13 444 325

14,25 13 457 323

14,50 15 472 225

14,75 21 493 223

15,00 22 515 214

15,25 23 538 212

15,50 24 562 201

15,75 26 588 216

16,00 26 614 219

16,25 25 639 237

16,50 24 663 226

16,75 25 688 232

17,00 23 711 236

17,25 24 735 231

17,50 25 760 232

17,75 21 781 228

18,00 22 803 226

18,25 21 824 223

18,50 22 846 222

18,75 21 867 204

19,00 20 887 206

-------------------------------------------------------------------------------

Netto time     :   00:18:36

Total time     :   00:30:06

End penetration:      19.00 [m]

Total blows    :        887

Total Energy   :     209580 [kJ]

-------------------------------------------------------------------------------
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îôë ð îé èí

îôéë ï îè ïïð

í ð îè ïïð

íôîë ð îè ïïð

íôë ë íí éç

íôéë è ìï éç

ì ç ëð éè

ìôîë è ëè éç

ìôë ç êé éé

ìôéë ïï éè èï

ë ïð èè éç

ëôîë ïï çç çí

ëôë ç ïðè èè

ëôéë ç ïïé çð

ê é ïîì çï

êôîë ì ïîè éí

êôë î ïíð êí

êôéë ð ïíð êí

é ð ïíð êí

éôîë ð ïíð êí

éôë ï ïíï çð

éôéë ì ïíë éç

è í ïíè éî

èôîë ë ïìí êí

èôë ïî ïëë éì

èôéë îê ïèï èê

ç ïê ïçé ïðê

çôîë ïç îïê ïðî

çôë ïì îíð ïïè

çôéë ïç îìç ïîð

ïð ïê îêë ïïé

ïðôîë ïé îèî ïêì

ïðôë ïî îçì ïíè

ïðôéë ïï íðë ïìç

ïï ïì íïç ïëï

ïïôîë ïì ííí ïëï

ïïôë ïì íìé ïëé

ïïôéë ïç íêê ïìè

ïî ïê íèî ïêê

ïîôîë îï ìðí ïéì

ïîôë îí ìîê ïéé



ïîôéë ïè ììì îîð

ïí ïé ìêï îîí

ïíôîë ïî ìéí îîë

ïíôë ïì ìèé îîë

ïíôéë ïì ëðï îîí

ïì ïê ëïé îîë

ïìôîë ïé ëíì îïç

ïìôë ïè ëëî îîï

ïìôéë îï ëéí îîï

ïë ïè ëçï îïè

ïëôîë îï êïî îîî

ïëôë îð êíî îíê

ïëôéë îï êëí îíë

ïê îï êéì îíì

ïêôîë îð êçì îíê

ïêôë ïè éïî îìç

ïêôéë ïç éíï îìè

ïé îí éëì îëð

ïéôîë ïç ééí îìç

ïéôë ïì éèé îìç

ïéôéë ïê èðí îïè

ïè ïì èïé îïë

ïèôîë ïï èîè îîí

ïèôë ïí èìï îðì

ïèôéë ïí èëì ïçè

ïç ïì èêè ïçê

ïçôîë ïì èèî îïî

ïçôë ïí èçë îðì

ïçôéë ïë çïð îðê

îð ïï çîï îðì

îðôîë ïë çíê îðê

îðôë ïî çìè îðì

îðôéë ïî çêð îðì

îï ïì çéì îðë

îïôîë ïî çèê îðð

îïôë ïí ççç îðí

îïôéë ïî ïðïï îïê

îî é ïðïè îîð

îîôîë ïî ïðíð ïçì

îîôë ïî ïðìî ïçë

îîôéë ïè ïðêð ïèí

îí ïê ïðéê îîï

îíôîë ïê ïðçî îïë

îíôë ïì ïïðê îíè

îíôéë ïí ïïïç îíè

îì ïî ïïíï îìî

îìôîë ïî ïïìí îìð

îìôë ïï ïïëì îîê

îìôéë ïî ïïêê îîë

îë ïí ïïéç îîé

îëôîë ïî ïïçï îíð

îëôë ïî ïîðí îîé

îëôéë ïî ïîïë îíè

îê ïî ïîîé îíî

îêôîë ïï ïîíè îíì

îêôë ïî ïîëð îíë

îêôéë ïí ïîêí îîë

îé ïî ïîéë îíë



îéôîë ïî ïîèé îîë

îéôë ïí ïíðð îîè

îéôéë ïí ïíïí îîç

îè ïï ïíîì îíì

îèôîë ïí ïííé îíí

îèôë ïî ïíìç îíí

îèôéë ïí ïíêî îíì

îç ïí ïíéë îîè

îçôîë ïî ïíèé îîè

îçôë ïí ïìðð îîè

îçôéë ïî ïìïî îíé

íð ïî ïìîì îíî

íðôîë ïî ïìíê îíé

íðôë ïï ïììé îîè

íðôéë ïí ïìêð îíï

íï ïï ïìéï îíð

íïôîë ïî ïìèí îíï

íïôë ïî ïìçë îíï

íïôéë ïí ïëðè îîè

íî ïï ïëïç îîç

íîôîë ïí ïëíî îíð

íîôë ïî ïëìì îîç

íîôéë ïì ïëëè îîí

íí ïí ïëéï îîç

ííôîë ïí ïëèì îîê

ííôë ïí ïëçé îîë

ííôéë ïí ïêïð îîç

íì ïí ïêîí îîî

íìôîë ïì ïêíé îîì

íìôë ïì ïêëï îïé

íìôéë ïë ïêêê îïè

íë ïë ïêèï îïí

íëôîë ïì ïêçë îìí

íëôë ïì ïéðç îíè

íëôéë ïí ïéîî îíé

íê ïì ïéíê îìð

íêôîë ïì ïéëð îíì

íêôë ïë ïéêë îíé

íêôéë ïë ïéèð îíç

íé ïë ïéçë îíé

íéôîë ïë ïèïð îíè

íéôë ïê ïèîê îíë

íéôéë ïé ïèìí îíê

íè ïé ïèêð îíé

íèôîë ïè ïèéè îìé

íèôë ïç ïèçé îëí

íèôéë îî ïçïç îêè

íç îì ïçìí îêè

íçôîë íð ïçéí îêì

íçôë íì îððé îêé

íçôéë íì îðìï ííç

ìð íï îðéî ìðí

ìðôîë îç îïðï ìëê

ìðôë îç îïíð ìèé

ìðôéë íï îïêï ìçê

ìï íí îïçì ìçî

ìïôîë íê îîíð ëðç

ìïôë íè îîêè ëðï

ìïôéë ìì îíïî ëðé
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Ð®±¶»½¬        æ Ñ®³±²¼» ÑÉÚ

Ð®±¶»½¬ Ò«³¾»® æ ÝÓóïðïìèí

Ñ°¼®¿½¸¬¹»ª»®  æ ÑÜÛ

Í½¸·°          æ Þ«¦¦¿®¼

Ô±½¿¬·»        æ ×®·¸ Í»¿

ß¿²²»³»®       æ Ù»± Í»¿

ß¼®»          æ Ø¿ª»² ïðîë ó Í½¸»´¼»¼·¶µ íð

Ð´¿¿¬         æ Þóîðéð Æ©·¶²¼®»½¸¬

Ô¿²¼           æ Þ»´¹·«³

Ì»´»º±±²       æ õíîíîëðëíïî

Ú¿¨            æ õíîíîëðëëìï

Ûó³¿·´         æ ·²º±¹±½à¼»³»ò¾»
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Ð¿¿´           æ    ÉÌÙîìóÞ

Ø¿³»®          æ      Íóëðð

Ô»²¹¬»         æ      ìéòðð Å³Ã

Ü·¿³»¬»® (     æ       ïèíð Å³³Ã

É¿²¼¼·µ¬»      æ         ëð Å³³Ã

Í½¸±±®         æ         ðp

Æ»´º °»²»¬®¿¬·»æ       ðòðð Å³Ã

Ü¿¬«³          æ ðïóðêóîðïð
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Ð»² Õ¿´ Í´¹² Û²®ò

³ ¬±¬ò µÖ

ðôîë î î ïðé

ðôëð í ë çî

ðôéë ë ïð éê

ïôðð ê ïê éê

ïôîë ë îï éé

ïôëð é îè éë

ïôéë ê íì éé

îôðð é ìï éì

îôîë ì ìë éí

îôëð ê ëï èí

îôéë ì ëë ïîê

íôðð ï ëê ïðê

íôîë ï ëé êí

íôëð ï ëè èé

íôéë î êð çì

ìôðð í êí ïðë

ìôîë é éð êí

ìôëð î éî çè

ìôéë î éì çé

ëôðð î éê çé

ëôîë í éç ïðí

ëôëð î èï ïìé

ëôéë ð èï ïìé

êôðð ð èï ïìé

êôîë ð èï ïìé

êôëð ð èï ïìé

êôéë ð èï ïìé

éôðð ð èï ïìé

éôîë ð èï ïìé

éôëð ð èï ïìé

éôéë ð èï ïìé

èôðð ð èï ïìé

èôîë ð èï ïìé

èôëð ð èï ïìé

èôéë ð èï ïìé

çôðð ð èï ïìé

çôîë ð èï ïìé

çôëð ïê çé èí

çôéë ïé ïïì çç

ïðôðð ïî ïîê ïíë

ïðôîë ç ïíë ïíî

ïðôëð ïð ïìë ïîç

ïðôéë ïï ïëê ïëí

ïïôðð ïï ïêé ïìè

ïïôîë ïê ïèí ïéí

ïïôëð ïé îðð ïêì

ïïôéë ïç îïç ïéê

ïîôðð ïé îíê ïéé

ïîôîë ïè îëì ïéê

ïîôëð îð îéì ïéê

ïîôéë îð îçì ïçì

ïíôðð îï íïë ïçë

ïíôîë îè íìí îïç

ïíôëð îí íêê îïç

ïíôéë îë íçï îïç

ïìôðð ïí ìðì îïç

ïìôîë ïê ìîð îïè

ïìôëð ïë ìíë îïè

ïìôéë ïì ììç îïç

ïëôðð ïí ìêî îïè

ïëôîë ïë ìéé îïè

ïëôëð ïí ìçð îïé

ïëôéë ïè ëðè îïê

ïêôðð îð ëîè îïç

ïêôîë îç ëëé îïè

ïêôëð ïé ëéì îïç

ïêôéë îè êðî îïç

ïéôðð îí êîë îïè



ïéôîë îï êìê îïë

ïéôëð îë êéï îïí

ïéôéë îí êçì îïì

ïèôðð îð éïì îïî

ïèôîë ïê éíð îïí

ïèôëð ïê éìê îïì

ïèôéë ïë éêï îïí

ïçôðð ïé ééè îïí

ïçôîë íç èïé ïêì

ïçôëð îî èíç îðð

ïçôéë ïè èëé îðí

îðôðð ïê èéí îðð

îðôîë îï èçì îìë

îðôëð ïð çðì îìî

îðôéë ïð çïì îìë

îïôðð ïð çîì îîí

îïôîë ïî çíê îìï

îïôëð ïî çìè îíì

îïôéë ïê çêì îìë

îîôðð è çéî îíë

îîôîë ïï çèí îíè

îîôëð ïì ççé îîï

îîôéë ïí ïðïð îìî

îíôðð ïí ïðîí îìî

îíôîë ïî ïðíë îìï

îíôëð ïî ïðìé îìî

îíôéë ïî ïðëç îìî

îìôðð ïî ïðéï îìí

îìôîë ïì ïðèë îìð

îìôëð ïê ïïðï îìì

îìôéë è ïïðç îìï

îëôðð ïî ïïîï îíê

îëôîë ïí ïïíì îìì

îëôëð ïí ïïìé îìì

îëôéë ïî ïïëç îíé

îêôðð ïì ïïéí îìí

îêôîë ïì ïïèé îíë

îêôëð è ïïçë îìî

îêôéë ïð ïîðë îìî

îéôðð ïï ïîïê îìì

îéôîë ïï ïîîé îìí

îéôëð ïí ïîìð îíç

îéôéë ïë ïîëë îíç

îèôðð ïð ïîêë îíê

îèôîë ïí ïîéè îìë

îèôëð ïì ïîçî îíê

îèôéë ïê ïíðè îîí

îçôðð ïë ïíîí îíð

îçôîë ïê ïííç îîë

îçôëð ïê ïíëë îîë

îçôéë ïê ïíéï îîê

íðôðð ïè ïíèç îíì

íðôîë ïì ïìðí îëí

íðôëð ïì ïìïé îëð

íðôéë ïí ïìíð îëë

íïôðð ïí ïììí îëë

íïôîë ïí ïìëê îëë

íïôëð ïì ïìéð îëì

íïôéë ïè ïìèè îëï

íîôðð ç ïìçé îëì

íîôîë ïí ïëïð îëð

íîôëð ïí ïëîí îëê

íîôéë ïë ïëíè îëí

ííôðð ïì ïëëî îêð

ííôîë ïì ïëêê îëé

ííôëð ïì ïëèð îëí

ííôéë ïì ïëçì îëë

íìôðð ïë ïêðç îëí

íìôîë ïë ïêîì îëð

íìôëð ïë ïêíç îëð

íìôéë ïë ïêëì îìç



íëôðð ïë ïêêç îìç

íëôîë ïê ïêèë îìç

íëôëð ïë ïéðð îìç

íëôéë ïë ïéïë îìé

íêôðð ïê ïéíï îìç

íêôîë ïë ïéìê îëí

íêôëð ïê ïéêî îëï

íêôéë ïê ïééè îìè

íéôðð ïè ïéçê îìç

íéôîë ïê ïèïî îìè

íéôëð ïè ïèíð îìç

íéôéë ïè ïèìè îëð

íèôðð ïï ïèëç íðï

íèôîë è ïèêé íðé

íèôëð íì ïçðï íðé

íèôéë íï ïçíî íðè

íçôðð îë ïçëé íëï

íçôîë îê ïçèí íêè

íçôëð îè îðïï ìðî

íçôéë íï îðìî íçè

ìðôðð íî îðéì íçç

ìðôîë íì îïðè ìðè

ìðôëð íì îïìî ìíì

ìðôéë íè îïèð ìïë

ìïôðð ìð îîîð ìïð

ìïôîë ìð îîêð ëðé

ìïôëð ìí îíðí ëïè

ìïôéë ìç îíëî ìêê
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Û·²¼ °»²»¬®¿¬·»æ      ìïòéë Å³Ã
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Ì±¬¿¿´ Û²»®¹·» æ     êðîîèî ÅµÖÃ
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Ì»´»º±±²       æ õíîíîëðëíïî

Ú¿¨            æ õíîíîëðëëìï

Ûó³¿·´         æ ·²º±¹±½à¼»³»ò¾»

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
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Ð»² Õ¿´ ´¹² Û²®

³ ¬±¬ µÖ

ðôîë ð ð ïðî

ðôëð ï ï èé

ðôéë ï î èë

ïôðð ï í èê

ïôîë ï ì èê

ïôëð í é êí

ïôéë î ç êí

îôðð î ïï êí

îôîë í ïì éî

îôëð ï ïë éç

îôéë ï ïê êí

íôðð ð ïê êí

íôîë ï ïé èè

íôëð ï ïè çð

íôéë î îð êí

ìôðð î îî ïðï

ìôîë ï îí ïðî

ìôëð ì îé éé

ìôéë è íë èð

ëôðð é ìî èð

ëôîë ê ìè èï

ëôëð ì ëî éí

ëôéë ð ëí ïïí

êôðð ð ëí ïïí

êôîë ð ëí ïïí

êôëð ð ëí ïïí

êôéë ð ëí ïïí

éôðð ð ëí ïïí

éôîë ð ëí ïïí

éôëð ð ëí ïïí

éôéë ð ëí ïïí

èôðð ð ëí ïïí

èôîë ð ëí ïïí

èôëð ð ëí ïïí

èôéë è êï èð

çôðð ïî éí éç

çôîë ç èî èï

çôëð è çð èð

çôéë ïê ïðê éè

ïðôðð îí ïîç ïðð

ïðôîë ïè ïìé çè

ïðôëð ïì ïêï çç

ïðôéë ïð ïéï çé

ïïôðð ç ïèð çé

ïïôîë ïì ïçì çç

ïïôëð îí îïé ïðç

ïïôéë îì îìï ïîç

ïîôðð ïé îëè ïìî

ïîôîë ïë îéí ïìè

ïîôëð ïí îèê ïèð

ïîôéë ïï îçé ïêé

ïíôðð ïï íðè ïêé

ïíôîë ç íïé ïêë

ïíôëð ïð íîé ïêï

ïíôéë ïî ííç ïéð

ïìôðð ïï íëð ïêì

ïìôîë ïë íêë ïëé

ïìôëð îë íçð ïéê

ïìôéë îí ìïí ïéé

ïëôðð îè ììï ïéé



ïëôîë îé ìêè ïèð

ïëôëð íï ìçç ïêì

ïëôéë îè ëîé ïçî

ïêôðð îè ëëë ïçê

ïêôîë îè ëèí ïçè

ïêôëð îè êïï îïì

ïêôéë îë êíê îïè

ïéôðð îë êêï îïè

ïéôîë îí êèì îïè

ïéôëð îð éðì îîè

ïéôéë ïç éîí îîê

ïèôðð ïê éíç îíð

ïèôîë ïí éëî îíì

ïèôëð ïí éêë îëð

ïèôéë ïí ééè îíç

ïçôðð ïî éçð îíê

ïçôîë ïî èðî îíè

ïçôëð ïî èïì îìï

ïçôéë ïî èîê îíì

îðôðð ïî èíè îíê

îðôîë ïð èìè îíè

îðôëð ïì èêî îíê

îðôéë ïï èéí îíé

îïôðð ïî èèë îíè

îïôîë ïî èçé îìè

îïôëð ïï çðè îíé

îïôéë ïï çïç îìï

îîôðð ïï çíð îìï

îîôîë ïï çìï îìï

îîôëð ç çëð îìî

îîôéë ë çëë îëð

îíôðð ïì çêç îíç

îíôîë ïí çèî îíé

îíôëð ïð ççî îìè

îíôéë ïï ïððí îîë

îìôðð ïð ïðïí îîð

îìôîë ïî ïðîë îîð

îìôëð ïî ïðíé îîð

îìôéë ïð ïðìé îïç

îëôðð ïï ïðëè îïï

îëôîë ïï ïðêç îïè

îëôëð ïî ïðèï îîé

îëôéë ïï ïðçî îîç

îêôðð ïí ïïðë îîí

îêôîë é ïïïî îïé

îêôëð ïì ïïîê îîð

îêôéë ç ïïíë îïï

îéôðð ïï ïïìê îîí

îéôîë ïì ïïêð îïî

îéôëð è ïïêè îïî

îéôéë ïï ïïéç îîí

îèôðð ç ïïèè îîï

îèôîë ïî ïîðð îïé

îèôëð è ïîðè îîï

îèôéë ç ïîïé îïï

îçôðð ïí ïîíð îïï

îçôîë ïë ïîìë îïì

îçôëð é ïîëî îðç

îçôéë è ïîêð îðç

íðôðð ïì ïîéì îðë

íðôîë ç ïîèí îðè



íðôëð ïï ïîçì îðî

íðôéë ç ïíðí îðê

íïôðð ïï ïíïì îðë

íïôîë è ïíîî îðç

íïôëð ïí ïííë îðí

íïôéë è ïíìí îðê

íîôðð ïï ïíëì îðè

íîôîë è ïíêî ïçð

íîôëð ïð ïíéî ïçî

íîôéë ïî ïíèì ïèë

ííôðð ïî ïíçê ïçð

ííôîë ïï ïìðé ïçè

ííôëð ïî ïìïç ïçð

ííôéë ïí ïìíî ïçï

íìôðð ïì ïììê îðð

íìôîë ïî ïìëè ïçì

íìôëð ïí ïìéï ïçï

íìôéë ïí ïìèì ïçí

íëôðð ïì ïìçè ïèè

íëôîë ïí ïëïï ïèë

íëôëð ïë ïëîê ïèî

íëôéë ïë ïëìï ïèî

íêôðð ïì ïëëë ïèï

íêôîë ïé ïëéî ïèï

íêôëð ïê ïëèè ïèï

íêôéë ïé ïêðë ïéç

íéôðð ïç ïêîì ïèë
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íéôéë îï ïêèî ïèî
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íèôîë ïè ïéîî îîð

íèôëð ïç ïéìï íðï

íèôéë îð ïéêï îçè

íçôðð îî ïéèí îçè

íçôîë îë ïèðè îçè

íçôëð îç ïèíé íëð

íçôéë îè ïèêë íêî
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ìôéë é êè èí

ëôðð è éê èî

ëôîë ë èï éè

ëôëð í èì éç

ëôéë ì èè èé

êôðð ì çî èê

êôîë ë çé êí

êôëð ì ïðï éë

êôéë ì ïðë êí

éôðð ì ïðç êí

éôîë í ïïî éè

éôëð ì ïïê éé

éôéë ê ïîî èë

èôðð îí ïìë èî

èôîë îì ïêç èì

èôëð ïç ïèè ïëë

èôéë ïð ïçè ïíè

çôðð ïï îðç ïìé



çôîë ïì îîí ïëì

çôëð ïë îíè ïëî

çôéë ïë îëí ïìç

ïðôðð îí îéê ïéð

ïðôîë ïè îçì ïèé

ïðôëð îï íïë îðï

ïðôéë ïê ííï ïçç

ïïôðð ïè íìç ïçè

ïïôîë ïè íêé îðð

ïïôëð ïé íèì îïé

ïïôéë ïé ìðï îîð

ïîôðð ïé ìïè îíç

ïîôîë ïí ìíï îìî

ïîôëð ïê ììé îëï

ïîôéë ïî ìëç îëé

ïíôðð ïï ìéð îëï

ïíôîë ïï ìèï îìê

ïíôëð ïï ìçî îëð

ïíôéë ïî ëðì îìì

ïìôðð ïë ëïç îìí

ïìôîë íî ëëï ïéï

ïìôëð îê ëéé ïéî

ïìôéë îë êðî ïçè

ïëôðð îí êîë îðð

ïëôîë îî êìé ïçè

ïëôëð îí êéð îðí

ïëôéë îï êçï îðî

ïêôðð îî éïí îîç

ïêôîë îð éíí îìí

ïêôëð ïç éëî îìî

ïêôéë ïë éêé îìî

ïéôðð ïê éèí îëî

ïéôîë ïî éçë îêì

ïéôëð ïð èðë îêí

ïéôéë ïï èïê îêë

ïèôðð ç èîë îêî

ïèôîë ïì èíç îêð

ïèôëð ïî èëï îêé

ïèôéë ïð èêï îêé

ïçôðð ïð èéï îêè

ïçôîë ïï èèî îêî



ïçôëð ïð èçî îëè

ïçôéë ïî çðì îêð

îðôðð é çïï îêð

îðôîë ïð çîï îêð

îðôëð ïð çíï îëê

îðôéë ç çìð îëê

îïôðð ïð çëð îêî

îïôîë ïí çêí îëé

îïôëð è çéï îëí

îïôéë ïð çèï îêð

îîôðð ïç ïððð îìç

îîôîë ïð ïðïð îëè

îîôëð ë ïðïë îëé

îîôéë ïï ïðîê îëî

îíôðð é ïðíí îëç

îíôîë ç ïðìî îíð

îíôëð ë ïðìé îîê

îíôéë ïì ïðêï ïçé

îìôðð ïï ïðéî ïçí

îìôîë ïï ïðèí ïçë

îìôëð ïï ïðçì ïçì

îìôéë é ïïðï ïçí

îëôðð ì ïïðë ïçë

îëôîë ïï ïïïê ïçê

îëôëð ïð ïïîê ïçì

îëôéë ïð ïïíê ïçì

îêôðð ïð ïïìê ïçé

îêôîë ç ïïëë ïçç

îêôëð ç ïïêì ïèê

îêôéë ïï ïïéë ïçì

îéôðð è ïïèí ïèî

îéôîë ïð ïïçí ïèé

îéôëð ç ïîðî îðð

îéôéë ïð ïîïî ïèé

îèôðð ïð ïîîî ïçê

îèôîë ïð ïîíî ïçï

îèôëð ç ïîìï ïçì

îèôéë ïð ïîëï ïçì

îçôðð ç ïîêð ïèé

îçôîë ïð ïîéð ïèè

îçôëð ç ïîéç ïèç

îçôéë ïï ïîçð ïèê
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íïôîë ïð ïíìë ïçð
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ííôéë ïë ïìêê ïèé

íìôðð ïï ïìéé ïèë

íìôîë ïë ïìçî ïèê

íìôëð ïì ïëðê ïèç

íìôéë ïî ïëïè îîé

íëôðð ïî ïëíð îíð

íëôîë ïî ïëìî îíï

íëôëð ïí ïëëë îîï

íëôéë ïì ïëêç îïé

íêôðð ïì ïëèí îîï

íêôîë ïë ïëçè îîì

íêôëð ïë ïêïí îîð

íêôéë ïè ïêíï îïç

íéôðð îð ïêëï îîî

íéôîë îî ïêéí îîð

íéôëð îè ïéðï îîï
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íèôðð íí ïéêê íîì
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íçôëð íî ïçíè ìéé
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ìðôðð íé îððè ìéì
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-A

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 5 5 110

0,50 4 9 120

0,75 4 13 127

1,00 4 17 127

1,25 5 22 137

1,50 5 27 146

1,75 4 31 147

2,00 5 36 149

2,25 5 41 145

2,50 6 47 148

2,75 7 54 172

3,00 8 62 170

3,25 4 66 172

3,50 6 72 170

3,75 6 78 177

4,00 8 86 175

4,25 10 96 163

4,50 11 107 161

4,75 11 118 226

5,00 9 127 254

5,25 7 134 264

5,50 7 141 262

5,75 6 147 261

6,00 7 154 263

6,25 7 161 284

6,50 6 167 285

6,75 7 174 299

7,00 7 181 298

7,25 8 189 304

7,50 7 196 295

7,75 7 203 298

8,00 7 210 284

8,25 6 216 297

8,50 7 223 302

8,75 9 232 310

9,00 11 243 306

9,25 13 256 304

9,50 13 269 341

9,75 13 282 371

10,00 14 296 371

10,25 15 311 369

10,50 15 326 403

10,75 15 341 405

11,00 14 355 402

11,25 17 372 403

11,50 16 388 400

11,75 19 407 403

12,00 17 424 403

12,25 18 442 403

12,50 18 460 394

12,75 19 479 399



13,00 19 498 407

13,25 18 516 399

13,50 22 538 394

13,75 16 554 400

14,00 19 573 394

14,25 18 591 398

14,50 18 609 398

14,75 18 627 400

15,00 17 644 402

15,25 17 661 400

15,50 16 677 399

15,75 15 692 402

16,00 15 707 396

16,25 12 719 394

16,50 16 735 331

16,75 9 744 322

-------------------------------------------------------------------------------

Netto time     :   00:15:53

Total time     :   01:05:38

End penetration:      16.75 [m]

Total blows    :        744

Total Energy   :     248479 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-B

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 112

0,50 0 1 112

0,75 0 1 112

1,00 0 1 112

1,25 0 1 112

1,50 0 1 112

1,75 0 1 112

2,00 2 3 109

2,25 3 6 146

2,50 3 9 125

2,75 2 11 128

3,00 3 14 133

3,25 4 18 134

3,50 6 24 83

3,75 11 35 101

4,00 9 44 127

4,25 10 54 163

4,50 2 56 156

4,75 5 61 172

5,00 7 68 165

5,25 10 78 156

5,50 11 89 198

5,75 11 100 208

6,00 10 110 220

6,25 12 122 219

6,50 13 135 220

6,75 14 149 232

7,00 15 164 242

7,25 15 179 269

7,50 13 192 299

7,75 14 206 301

8,00 14 220 300

8,25 15 235 298

8,50 16 251 323

8,75 15 266 329

9,00 14 280 332

9,25 16 296 332

9,50 13 309 329

9,75 17 326 335

10,00 17 343 328

10,25 16 359 375

10,50 15 374 371

10,75 16 390 371

11,00 18 408 368

11,25 13 421 369

11,50 16 437 362

11,75 18 455 373

12,00 15 470 372

12,25 17 487 372

12,50 18 505 375

12,75 17 522 371



13,00 18 540 370

13,25 18 558 374

13,50 18 576 395

13,75 19 595 399

14,00 16 611 397

14,25 19 630 398

14,50 18 648 395

14,75 20 668 392

15,00 20 688 391

15,25 20 708 389

15,50 20 728 391

15,75 19 747 390

16,00 22 769 390

16,25 23 792 391

16,50 20 812 391

16,75 19 831 389

17,00 21 852 386

17,25 23 875 391

17,50 19 894 398

17,75 19 913 392

18,00 20 933 392

18,25 22 955 393

18,50 11 966 389

-------------------------------------------------------------------------------

Netto time     :   00:20:26

Total time     :   00:31:27

End penetration:      18.50 [m]

Total blows    :        966

Total Energy   :     324289 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-C

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 105

0,50 5 6 94

0,75 3 9 91

1,00 12 21 106

1,25 8 29 101

1,50 9 38 143

1,75 7 45 126

2,00 7 52 166

2,25 8 60 156

2,50 10 70 163

2,75 8 78 165

3,00 10 88 159

3,25 11 99 175

3,50 10 109 177

3,75 11 120 194

4,00 11 131 216

4,25 12 143 225

4,50 11 154 226

4,75 13 167 228

5,00 14 181 229

5,25 17 198 274

5,50 11 209 314

5,75 13 222 308

6,00 8 230 317

6,25 13 243 312

6,50 13 256 313

6,75 13 269 315

7,00 13 282 320

7,25 14 296 315

7,50 14 310 317

7,75 17 327 342

8,00 13 340 343

8,25 16 356 340

8,50 14 370 357

8,75 14 384 357

9,00 15 399 358

9,25 14 413 355

9,50 15 428 354

9,75 15 443 359

10,00 16 459 356

10,25 16 475 355

10,50 16 491 357

10,75 16 507 352

11,00 16 523 387

11,25 16 539 391

11,50 15 554 393

11,75 16 570 390

12,00 17 587 409

12,25 18 605 404

12,50 14 619 409

12,75 15 634 412



13,00 17 651 404

13,25 17 668 407

13,50 17 685 404

13,75 17 702 409

14,00 16 718 411

14,25 30 748 344

14,50 23 771 364

14,75 21 792 381

15,00 16 808 359

15,25 18 826 370

15,50 21 847 332

15,75 18 865 329

16,00 20 885 334

16,25 18 903 284

16,50 23 926 248

16,75 24 950 245

17,00 4 954 247

-------------------------------------------------------------------------------

Netto time     :   00:21:18

Total time     :   00:42:57

End penetration:       17.00 [m]

Total blows    :        954

Total Energy   :     298007 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-D

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 114

0,50 0 1 114

0,75 0 1 114

1,00 0 1 114

1,25 0 1 114

1,50 0 1 114

1,75 0 1 114

2,00 1 2 111

2,25 2 4 109

2,50 5 9 140

2,75 5 14 136

3,00 6 20 132

3,25 6 26 147

3,50 5 31 147

3,75 5 36 132

4,00 7 43 156

4,25 7 50 156

4,50 8 58 146

4,75 10 68 166

5,00 5 73 193

5,25 6 79 196

5,50 7 86 195

5,75 8 94 199

6,00 10 104 206

6,25 10 114 217

6,50 12 126 213

6,75 14 140 205

7,00 16 156 199

7,25 18 174 226

7,50 14 188 272

7,75 14 202 307

8,00 13 215 305

8,25 15 230 303

8,50 15 245 325

8,75 14 259 321

9,00 15 274 325

9,25 17 291 332

9,50 17 308 334

9,75 16 324 349

10,00 23 347 345

10,25 10 357 346

10,50 15 372 374

10,75 15 387 371

11,00 18 405 368

11,25 16 421 373

11,50 13 434 376

11,75 16 450 371

12,00 15 465 370

12,25 16 481 368

12,50 15 496 366

12,75 17 513 372



13,00 16 529 367

13,25 17 546 369

13,50 17 563 370

13,75 18 581 384

14,00 17 598 388

14,25 18 616 395

14,50 21 637 392

14,75 17 654 393

15,00 18 672 392

15,25 18 690 397

15,50 18 708 393

15,75 18 726 391

16,00 34 760 355

16,25 21 781 395

16,50 19 800 399

16,75 19 819 380

17,00 17 836 375

17,25 19 855 366

17,50 18 873 359

17,75 18 891 362

18,00 17 908 351

18,25 19 927 344

18,50 15 942 336

18,75 2 944 334

-------------------------------------------------------------------------------

Netto time     :   00:20:41

Total time     :   00:43:09

End penetration:       18.75 [m]

Total blows    :        944

Total Energy   :     305900 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-A

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 5 5 110

0,50 4 9 120

0,75 4 13 127

1,00 4 17 127

1,25 5 22 137

1,50 5 27 146

1,75 4 31 147

2,00 5 36 149

2,25 5 41 145

2,50 6 47 148

2,75 7 54 172

3,00 8 62 170

3,25 4 66 172

3,50 6 72 170

3,75 6 78 177

4,00 8 86 175

4,25 10 96 163

4,50 11 107 161

4,75 11 118 226

5,00 9 127 254

5,25 7 134 264

5,50 7 141 262

5,75 6 147 261

6,00 7 154 263

6,25 7 161 284

6,50 6 167 285

6,75 7 174 299

7,00 7 181 298

7,25 8 189 304

7,50 7 196 295

7,75 7 203 298

8,00 7 210 284

8,25 6 216 297

8,50 7 223 302

8,75 9 232 310

9,00 11 243 306

9,25 13 256 304

9,50 13 269 341

9,75 13 282 371

10,00 14 296 371

10,25 15 311 369

10,50 15 326 403

10,75 15 341 405

11,00 14 355 402

11,25 17 372 403

11,50 16 388 400

11,75 19 407 403

12,00 17 424 403

12,25 18 442 403

12,50 18 460 394

12,75 19 479 399



13,00 19 498 407

13,25 18 516 399

13,50 22 538 394

13,75 16 554 400

14,00 19 573 394

14,25 18 591 398

14,50 18 609 398

14,75 18 627 400

15,00 17 644 402

15,25 17 661 400

15,50 16 677 399

15,75 15 692 402

16,00 15 707 396

16,25 12 719 394

16,50 16 735 331

16,75 9 744 322

-------------------------------------------------------------------------------

Netto time     :   00:15:53

Total time     :   01:05:38

End penetration:      16.75 [m]

Total blows    :        744

Total Energy   :     248479 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-B

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 112

0,50 0 1 112

0,75 0 1 112

1,00 0 1 112

1,25 0 1 112

1,50 0 1 112

1,75 0 1 112

2,00 2 3 109

2,25 3 6 146

2,50 3 9 125

2,75 2 11 128

3,00 3 14 133

3,25 4 18 134

3,50 6 24 83

3,75 11 35 101

4,00 9 44 127

4,25 10 54 163

4,50 2 56 156

4,75 5 61 172

5,00 7 68 165

5,25 10 78 156

5,50 11 89 198

5,75 11 100 208

6,00 10 110 220

6,25 12 122 219

6,50 13 135 220

6,75 14 149 232

7,00 15 164 242

7,25 15 179 269

7,50 13 192 299

7,75 14 206 301

8,00 14 220 300

8,25 15 235 298

8,50 16 251 323

8,75 15 266 329

9,00 14 280 332

9,25 16 296 332

9,50 13 309 329

9,75 17 326 335

10,00 17 343 328

10,25 16 359 375

10,50 15 374 371

10,75 16 390 371

11,00 18 408 368

11,25 13 421 369

11,50 16 437 362

11,75 18 455 373

12,00 15 470 372

12,25 17 487 372

12,50 18 505 375

12,75 17 522 371



13,00 18 540 370

13,25 18 558 374

13,50 18 576 395

13,75 19 595 399

14,00 16 611 397

14,25 19 630 398

14,50 18 648 395

14,75 20 668 392

15,00 20 688 391

15,25 20 708 389

15,50 20 728 391

15,75 19 747 390

16,00 22 769 390

16,25 23 792 391

16,50 20 812 391

16,75 19 831 389

17,00 21 852 386

17,25 23 875 391

17,50 19 894 398

17,75 19 913 392

18,00 20 933 392

18,25 22 955 393

18,50 11 966 389

-------------------------------------------------------------------------------

Netto time     :   00:20:26

Total time     :   00:31:27

End penetration:      18.50 [m]

Total blows    :        966

Total Energy   :     324289 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-C

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 105

0,50 5 6 94

0,75 3 9 91

1,00 12 21 106

1,25 8 29 101

1,50 9 38 143

1,75 7 45 126

2,00 7 52 166

2,25 8 60 156

2,50 10 70 163

2,75 8 78 165

3,00 10 88 159

3,25 11 99 175

3,50 10 109 177

3,75 11 120 194

4,00 11 131 216

4,25 12 143 225

4,50 11 154 226

4,75 13 167 228

5,00 14 181 229

5,25 17 198 274

5,50 11 209 314

5,75 13 222 308

6,00 8 230 317

6,25 13 243 312

6,50 13 256 313

6,75 13 269 315

7,00 13 282 320

7,25 14 296 315

7,50 14 310 317

7,75 17 327 342

8,00 13 340 343

8,25 16 356 340

8,50 14 370 357

8,75 14 384 357

9,00 15 399 358

9,25 14 413 355

9,50 15 428 354

9,75 15 443 359

10,00 16 459 356

10,25 16 475 355

10,50 16 491 357

10,75 16 507 352

11,00 16 523 387

11,25 16 539 391

11,50 15 554 393

11,75 16 570 390

12,00 17 587 409

12,25 18 605 404

12,50 14 619 409

12,75 15 634 412



13,00 17 651 404

13,25 17 668 407

13,50 17 685 404

13,75 17 702 409

14,00 16 718 411

14,25 30 748 344

14,50 23 771 364

14,75 21 792 381

15,00 16 808 359

15,25 18 826 370

15,50 21 847 332

15,75 18 865 329

16,00 20 885 334

16,25 18 903 284

16,50 23 926 248

16,75 24 950 245

17,00 4 954 247

-------------------------------------------------------------------------------

Netto time     :   00:21:18

Total time     :   00:42:57

End penetration:       17.00 [m]

Total blows    :        954

Total Energy   :     298007 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG26-D

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 13-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 114

0,50 0 1 114

0,75 0 1 114

1,00 0 1 114

1,25 0 1 114

1,50 0 1 114

1,75 0 1 114

2,00 1 2 111

2,25 2 4 109

2,50 5 9 140

2,75 5 14 136

3,00 6 20 132

3,25 6 26 147

3,50 5 31 147

3,75 5 36 132

4,00 7 43 156

4,25 7 50 156

4,50 8 58 146

4,75 10 68 166

5,00 5 73 193

5,25 6 79 196

5,50 7 86 195

5,75 8 94 199

6,00 10 104 206

6,25 10 114 217

6,50 12 126 213

6,75 14 140 205

7,00 16 156 199

7,25 18 174 226

7,50 14 188 272

7,75 14 202 307

8,00 13 215 305

8,25 15 230 303

8,50 15 245 325

8,75 14 259 321

9,00 15 274 325

9,25 17 291 332

9,50 17 308 334

9,75 16 324 349

10,00 23 347 345

10,25 10 357 346

10,50 15 372 374

10,75 15 387 371

11,00 18 405 368

11,25 16 421 373

11,50 13 434 376

11,75 16 450 371

12,00 15 465 370

12,25 16 481 368

12,50 15 496 366

12,75 17 513 372



13,00 16 529 367

13,25 17 546 369

13,50 17 563 370

13,75 18 581 384

14,00 17 598 388

14,25 18 616 395

14,50 21 637 392

14,75 17 654 393

15,00 18 672 392

15,25 18 690 397

15,50 18 708 393

15,75 18 726 391

16,00 34 760 355

16,25 21 781 395

16,50 19 800 399

16,75 19 819 380

17,00 17 836 375

17,25 19 855 366

17,50 18 873 359

17,75 18 891 362

18,00 17 908 351

18,25 19 927 344

18,50 15 942 336

18,75 2 944 334

-------------------------------------------------------------------------------

Netto time     :   00:20:41

Total time     :   00:43:09

End penetration:       18.75 [m]

Total blows    :        944

Total Energy   :     305900 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG27-A

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 12-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 10 10 106

0,50 1 11 104

0,75 7 18 98

1,00 9 27 112

1,25 6 33 127

1,50 5 38 143

1,75 5 43 149

2,00 6 49 157

2,25 4 53 154

2,50 6 59 132

2,75 7 66 173

3,00 8 74 172

3,25 9 83 192

3,50 8 91 244

3,75 9 100 232

4,00 10 110 232

4,25 10 120 232

4,50 11 131 281

4,75 11 142 315

5,00 9 151 322

5,25 9 160 324

5,50 12 172 323

5,75 11 183 323

6,00 12 195 323

6,25 13 208 324

6,50 13 221 318

6,75 13 234 343

7,00 14 248 344

7,25 12 260 379

7,50 12 272 380

7,75 12 284 378

8,00 12 296 377

8,25 13 309 376

8,50 10 319 375

8,75 12 331 375

9,00 14 345 378

9,25 12 357 376

9,50 11 368 376

9,75 11 379 378

10,00 11 390 380

10,25 13 403 374

10,50 12 415 377

10,75 12 427 375

11,00 12 439 377

11,25 14 453 379

11,50 12 465 381

11,75 13 478 376

12,00 14 492 374

12,25 13 505 377

12,50 14 519 371

12,75 15 534 372



13,00 15 549 374

13,25 15 564 375

13,50 16 580 371

13,75 18 598 378

14,00 17 615 320

14,25 21 636 321

14,50 20 656 323

14,75 39 695 283

15,00 19 714 294

15,25 20 734 280

15,50 22 756 279

15,75 22 778 283

16,00 22 800 280

16,25 24 824 281

16,50 24 848 280

16,75 26 874 282

17,00 23 897 284

17,25 23 920 281

17,50 20 940 282

17,75 8 948 282

-------------------------------------------------------------------------------

Netto time     :   00:21:05

Total time     :   00:45:22

End penetration:       17.75 [m]

Total blows    :        948

Total Energy   :     290031 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG27-B

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 12-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 114

0,50 4 6 135

0,75 3 9 136

1,00 3 12 131

1,25 5 17 173

1,50 2 19 155

1,75 3 22 116

2,00 2 24 146

2,25 4 28 134

2,50 5 33 125

2,75 5 38 154

3,00 5 43 138

3,25 5 48 120

3,50 7 55 154

3,75 7 62 180

4,00 7 69 156

4,25 9 78 169

4,50 10 88 174

4,75 10 98 176

5,00 9 107 203

5,25 9 116 233

5,50 11 127 240

5,75 9 136 260

6,00 10 146 264

6,25 11 157 255

6,50 11 168 258

6,75 14 182 260

7,00 15 197 260

7,25 12 209 272

7,50 15 224 292

7,75 15 239 289

8,00 14 253 321

8,25 14 267 320

8,50 14 281 320

8,75 15 296 332

9,00 14 310 330

9,25 18 328 332

9,50 9 337 340

9,75 13 350 334

10,00 14 364 335

10,25 14 378 330

10,50 14 392 329

10,75 14 406 332

11,00 15 421 329

11,25 14 435 330

11,50 15 450 330

11,75 15 465 325

12,00 14 479 326

12,25 16 495 327

12,50 15 510 325

12,75 17 527 326



13,00 15 542 328

13,25 17 559 325

13,50 17 576 343

13,75 15 591 345

14,00 17 608 344

14,25 17 625 342

14,50 17 642 346

14,75 17 659 346

15,00 19 678 345

15,25 18 696 342

15,50 18 714 338

15,75 20 734 340

16,00 18 752 349

16,25 19 771 357

16,50 18 789 354

16,75 19 808 353

17,00 18 826 349

17,25 24 850 285

17,50 20 870 282

17,75 14 884 271

-------------------------------------------------------------------------------

Netto time     :   00:18:52

Total time     :   00:31:55

End penetration:      17.75 [m]

Total blows    :        884

Total Energy   :     264183 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG27-C

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 12-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 109

0,50 4 6 142

0,75 2 8 137

1,00 3 11 150

1,25 2 13 156

1,50 4 17 132

1,75 4 21 140

2,00 5 26 131

2,25 4 30 154

2,50 3 33 156

2,75 5 38 154

3,00 4 42 158

3,25 5 47 184

3,50 4 51 167

3,75 5 56 188

4,00 5 61 171

4,25 6 67 172

4,50 8 75 167

4,75 9 84 159

5,00 10 94 211

5,25 10 104 213

5,50 8 112 276

5,75 9 121 274

6,00 9 130 277

6,25 9 139 284

6,50 11 150 281

6,75 12 162 274

7,00 11 173 342

7,25 11 184 356

7,50 10 194 350

7,75 12 206 351

8,00 12 218 350

8,25 17 235 352

8,50 10 245 350

8,75 15 260 348

9,00 13 273 348

9,25 14 287 350

9,50 14 301 351

9,75 14 315 346

10,00 15 330 345

10,25 13 343 364

10,50 13 356 363

10,75 16 372 363

11,00 11 383 362

11,25 13 396 364

11,50 12 408 364

11,75 13 421 358

12,00 14 435 361

12,25 14 449 360

12,50 14 463 359

12,75 16 479 359



13,00 14 493 361

13,25 15 508 357

13,50 16 524 369

13,75 15 539 372

14,00 31 570 275

14,25 20 590 334

14,50 16 606 328

14,75 18 624 328

15,00 21 645 319

15,25 19 664 314

15,50 21 685 313

15,75 19 704 316

16,00 21 725 310

16,25 21 746 313

16,50 21 767 318

16,75 21 788 315

17,00 20 808 313

17,25 18 826 310

17,50 18 844 298

17,75 9 853 289

-------------------------------------------------------------------------------

Netto time     :   00:19:06

Total time     :   00:43:21

End penetration:       17.75 [m]

Total blows    :        853

Total Energy   :     262755 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG27-D

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 12-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0.25 3 3 110

0.50 3 6 156

0.75 5 11 120

1.00 4 15 150

1.25 6 21 157

1.50 3 24 156

1.75 3 27 158

2.00 5 32 149

2.25 5 37 167

2.50 6 43 150

2.75 7 50 183

3.00 7 57 221

3.25 8 65 215

3.50 8 73 250

3.75 8 81 232

4.00 9 90 276

4.25 8 98 316

4.50 7 105 321

4.75 7 112 325

5.00 8 120 324

5.25 9 129 315

5.50 9 138 316

5.75 10 148 374

6.00 8 156 371

6.25 9 165 359

6.50 9 174 366

6.75 10 184 371

7.00 11 195 364

7.25 11 206 383

7.50 10 216 379

7.75 12 228 377

8.00 11 239 376

8.25 9 248 376

8.50 9 257 373

8.75 12 269 374

9.00 10 279 373

9.25 10 289 371

9.50 9 298 377

9.75 9 307 375

10.00 9 316 369

10.25 10 326 371

10.50 10 336 369

10.75 11 347 373

11.00 11 358 372

11.25 11 369 372

11.50 11 380 370

11.75 12 392 371

12.00 12 404 386

12.25 11 415 382

12.50 13 428 385

12.75 14 442 383



13.00 14 456 381

13.25 14 470 383

13.50 14 484 384

13.75 16 500 390

14.00 15 515 386

14.25 16 531 388

14.50 15 546 388

14.75 17 563 388

15.00 16 579 404

15.25 16 595 402

15.50 16 611 407

15.75 15 626 399

16.00 13 639 409

16.25 16 655 397

16.50 14 669 405

16.75 15 684 401

17.00 13 697 397

17.25 16 713 314

17.50 15 728 309

17.75 15 743 310

18.00 1 744 308

-------------------------------------------------------------------------------

Netto time     :   00:16:01

Total time     :   00:27:55

End penetration:      18.00 [m]

Total blows    :        744

Total Energy   :     260216 [kJ]

-------------------------------------------------------------------------------
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ïéôéë ïî ïðíï ìíè

ïèôðð ïî ïðìí ììî

ïèôîë ïî ïðëë ììí

ïèôëð ïí ïðêè ìíè

ïèôéë ïî ïðèð ìíè

ïçôðð ïî ïðçî ìíì

ïçôîë ïè ïïïð ìíé

ïçôëð è ïïïè ìíë

ïçôéë ç ïïîé ìíè

îðôðð ïï ïïíè ììí

îðôîë ïê ïïëì ììð

îðôëð ïé ïïéï ììî

îðôéë ïð ïïèï ììð

îïôðð ïð ïïçï ììî

îïôîë é ïïçè ììð

îïôëð ïë ïîïí ííî

îïôéë ïí ïîîê ííè

îîôðð ïí ïîíç ííç

îîôîë ïí ïîëî íìï

îîôëð ïí ïîêë íìï

îîôéë ïí ïîéè íìð

îíôðð ïì ïîçî ííë

îíôîë ïí ïíðë ííç

îíôëð ïì ïíïç ííë

îíôéë ïí ïííî ííë

îìôðð ïí ïíìë ííî

îìôîë ïí ïíëè ííê

îìôëð ïí ïíéï ííì

îìôéë ïí ïíèì ííì

îëôðð ïì ïíçè ííî

îëôîë ïì ïìïî ííð

îëôëð ïì ïìîê ííé

îëôéë ïì ïììð ííè

îêôðð ïì ïìëì ííé

îêôîë ïì ïìêè ííë

îêôëð ïë ïìèí ííí

îêôéë ïì ïìçé íëë

îéôðð ïì ïëïï íëè

îéôîë ïí ïëîì íéê

îéôëð ïì ïëíè íéê

îéôéë ïí ïëëï íéê



îèôðð ïí ïëêì íéì

îèôîë ïî ïëéê íéí

îèôëð ïí ïëèç íéí

îèôéë ïí ïêðî íéï

îçôðð ïí ïêïë íéì

îçôîë ïí ïêîè íéî

îçôëð ïí ïêìï íêì

îçôéë ïí ïêëì íéî

íðôðð ïî ïêêê íéî

íðôîë ïí ïêéç íêç

íðôëð ïî ïêçï íéï

íðôéë ïî ïéðí íêè

íïôðð ïí ïéïê íéî

íïôîë ïî ïéîè íéì

íïôëð ïî ïéìð íêè

íïôéë ïî ïéëî íêè

íîôðð ïï ïéêí íêè

íîôîë ïî ïééë íêç

íîôëð ïï ïéèê íêç

íîôéë ïï ïéçé íéð

ííôðð ïï ïèðè íéì

ííôîë ïð ïèïè íêê

ííôëð ïî ïèíð íêë

ííôéë ïð ïèìð íêè

íìôðð ïî ïèëî íéë

íìôîë ïï ïèêí íéð

íìôëð ïï ïèéì íêê

íìôéë ïï ïèèë íéð

íëôðð ïï ïèçê íéï

íëôîë ïï ïçðé íéð

íëôëð ïî ïçïç íêï

íëôéë ïï ïçíð íêè

íêôðð ïï ïçìï íêì

íêôîë ïï ïçëî íêë

íêôëð ïî ïçêì íêè

íêôéë ïï ïçéë íêé

íéôðð ïí ïçèè íêè

íéôîë ïì îððî íêì

íéôëð ïê îðïè íêï

íéôéë ïê îðíì íêð

íèôðð ïç îðëí íëç

íèôîë îí îðéê ìïé

íèôëð îê îïðî ìîî

íèôéë îì îïîê ìïç

íçôðð îì îïëð ìðê

íçôîë îë îïéë ìîè

íçôëð îç îîðì ìîê

íçôéë íï îîíë ìíê

ìðôðð íê îîéï ìíè

ìðôîë íç îíïð ìíí

ìðôëð ìî îíëî ìëð

ìðôéë ìï îíçí ìéç

ìïôðð ìï îìíì ìêè

ìïôîë ìî îìéê ìëç

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó

Ò»¬¬± ¬·¶¼     æ   ððæëïæëî

Ì±¬¿¿´ ¬·¶¼    æ   ðïæðéæëé

Û·²¼ °»²»¬®¿¬·»æ      ìïòîë Å³Ã

Ì±¬¿¿´ ´¿¹»²  æ       îìéê

Ì±¬¿¿´ Û²»®¹·» æ     èìèéçì ÅµÖÃ

óóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóóó
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG29-A

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 09-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 3 3 112

0,50 2 5 120

0,75 3 8 133

1,00 4 12 137

1,25 2 14 137

1,50 3 17 153

1,75 3 20 173

2,00 3 23 135

2,25 3 26 162

2,50 4 30 159

2,75 3 33 171

3,00 4 37 168

3,25 5 42 166

3,50 5 47 149

3,75 6 53 152

4,00 7 60 164

4,25 8 68 138

4,50 9 77 167

4,75 9 86 211

5,00 9 95 214

5,25 12 107 217

5,50 11 118 261

5,75 11 129 268

6,00 12 141 272

6,25 14 155 273

6,50 12 167 319

6,75 12 179 315

7,00 13 192 310

7,25 14 206 317

7,50 13 219 308

7,75 13 232 333

8,00 15 247 325

8,25 16 263 325

8,50 15 278 349

8,75 15 293 353

9,00 16 309 351

9,25 16 325 348

9,50 16 341 372

9,75 15 356 367

10,00 16 372 369

10,25 16 388 364

10,50 15 403 363

10,75 15 418 363

11,00 16 434 364

11,25 14 448 362

11,50 14 462 363

11,75 11 473 362

12,00 10 483 360

12,25 12 495 355

12,50 9 504 355

12,75 11 515 358



13,00 9 524 342

13,25 10 534 331

13,50 11 545 323

13,75 10 555 322

14,00 13 568 323

14,25 10 578 323

14,50 11 589 328

14,75 10 599 325

15,00 17 616 270

15,25 20 636 266

15,50 18 654 325

15,75 18 672 326

16,00 18 690 327

16,25 19 709 323

16,50 19 728 327

16,75 18 746 329

17,00 16 762 332

17,25 15 777 341

17,50 15 792 341

17,75 17 809 339

18,00 19 828 337

18,25 23 851 332

18,50 20 871 335

-------------------------------------------------------------------------------

Netto time     :   00:18:37

Total time     :   00:30:39

End penetration:      18.50 [m]

Total blows    :        885

Total Energy   :     274871 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG29-B

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 08-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 109

0,50 2 3 107

0,75 3 6 98

1,00 3 9 109

1,25 4 13 99

1,50 5 18 105

1,75 7 25 96

2,00 6 31 144

2,25 4 35 158

2,50 4 39 140

2,75 5 44 149

3,00 7 51 156

3,25 3 54 136

3,50 5 59 161

3,75 4 63 172

4,00 5 68 159

4,25 4 72 160

4,50 6 78 149

4,75 6 84 167

5,00 6 90 174

5,25 8 98 191

5,50 14 112 224

5,75 8 120 235

6,00 12 132 227

6,25 13 145 271

6,50 12 157 297

6,75 11 168 335

7,00 11 179 331

7,25 11 190 329

7,50 11 201 328

7,75 14 215 326

8,00 13 228 325

8,25 13 241 347

8,50 14 255 347

8,75 16 271 351

9,00 13 284 350

9,25 17 301 344

9,50 16 317 347

9,75 17 334 355

10,00 17 351 355

10,25 18 369 380

10,50 17 386 384

10,75 17 403 373

11,00 18 421 374

11,25 18 439 373

11,50 18 457 379

11,75 19 476 380

12,00 19 495 374

12,25 18 513 383

12,50 17 530 399

12,75 16 546 404



13,00 15 561 395

13,25 14 575 403

13,50 12 587 393

13,75 13 600 387

14,00 12 612 384

14,25 11 623 386

14,50 12 635 393

14,75 13 648 385

15,00 26 674 229

15,25 23 697 246

15,50 22 719 243

15,75 22 741 244

16,00 22 763 257

16,25 19 782 276

16,50 20 802 282

16,75 19 821 260

17,00 18 839 259

17,25 18 857 255

17,50 21 878 247

17,75 23 901 249

18,00 24 925 245

18,25 27 952 245

18,50 29 981 248

18,75 16 997 251

-------------------------------------------------------------------------------

Netto time     :   00:21:54

Total time     :   02:06:17

End penetration:       18.75 [m]

Total blows    :        997

Total Energy   :     293961 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG29-C

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 09-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 111

0,50 1 3 107

0,75 3 6 162

1,00 2 8 139

1,25 3 11 126

1,50 2 13 132

1,75 4 17 132

2,00 3 20 134

2,25 4 24 137

2,50 4 28 134

2,75 6 34 154

3,00 7 41 128

3,25 6 47 139

3,50 6 53 136

3,75 8 61 135

4,00 8 69 146

4,25 11 80 167

4,50 11 91 169

4,75 12 103 169

5,00 14 117 198

5,25 16 133 199

5,50 14 147 253

5,75 14 161 255

6,00 15 176 252

6,25 16 192 314

6,50 13 205 315

6,75 12 217 313

7,00 16 233 312

7,25 15 248 309

7,50 16 264 306

7,75 17 281 305

8,00 17 298 349

8,25 16 314 345

8,50 17 331 347

8,75 17 348 375

9,00 17 365 374

9,25 17 382 375

9,50 13 395 375

9,75 21 416 375

10,00 17 433 374

10,25 18 451 375

10,50 18 469 369

10,75 18 487 382

11,00 17 504 387

11,25 18 522 387

11,50 18 540 384

11,75 19 559 397

12,00 18 577 385

12,25 19 596 393

12,50 19 615 386

12,75 18 633 391



13,00 19 652 384

13,25 15 667 396

13,50 15 682 389

13,75 16 698 389

14,00 15 713 388

14,25 12 725 386

14,50 15 740 373

14,75 16 756 371

15,00 28 784 218

15,25 24 808 232

15,50 25 833 232

15,75 25 858 232

16,00 26 884 232

16,25 26 910 233

16,50 27 937 230

16,75 25 962 254

17,00 25 987 253

17,25 23 1010 253

17,50 21 1031 251

17,75 21 1052 255

18,00 21 1073 253

18,25 22 1095 271

18,50 23 1118 275

18,75 11 1129 272

-------------------------------------------------------------------------------

Netto time     :   00:24:32

Total time     :   00:47:05

End penetration:       18.75 [m]

Total blows    :       1129

Total Energy   :     334044 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG29-D

Hammer         :      S-500

Length         :      22.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 09-07-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 108

0,50 1 3 108

0,75 3 6 158

1,00 4 10 133

1,25 2 12 129

1,50 4 16 135

1,75 4 20 130

2,00 3 23 132

2,25 5 28 125

2,50 5 33 148

2,75 6 39 123

3,00 5 44 134

3,25 7 51 125

3,50 8 59 122

3,75 11 70 153

4,00 8 78 185

4,25 10 88 201

4,50 10 98 201

4,75 13 111 193

5,00 13 124 193

5,25 16 140 211

5,50 14 154 249

5,75 15 169 251

6,00 14 183 250

6,25 17 200 250

6,50 16 216 291

6,75 15 231 296

7,00 17 248 294

7,25 17 265 296

7,50 17 282 328

7,75 17 299 330

8,00 17 316 364

8,25 17 333 364

8,50 17 350 356

8,75 17 367 363

9,00 18 385 367

9,25 18 403 366

9,50 18 421 372

9,75 19 440 376

10,00 18 458 376

10,25 18 476 371

10,50 18 494 375

10,75 18 512 399

11,00 17 529 398

11,25 16 545 403

11,50 16 561 406

11,75 17 578 400

12,00 15 593 402

12,25 17 610 404

12,50 16 626 400

12,75 17 643 402



13,00 16 659 406

13,25 16 675 404

13,50 14 689 398

13,75 14 703 408

14,00 15 718 301

14,25 21 739 261

14,50 24 763 232

14,75 24 787 233

15,00 24 811 235

15,25 24 835 234

15,50 23 858 240

15,75 24 882 238

16,00 20 902 239

16,25 22 924 231

16,50 21 945 224

16,75 21 966 227

17,00 21 987 226

17,25 23 1010 226

17,50 16 1026 233

17,75 21 1047 221

18,00 23 1070 230

18,25 26 1096 226

18,50 24 1120 233

18,75 6 1126 213

-------------------------------------------------------------------------------

Netto time     :   00:24:03

Total time     :   00:36:35

End penetration:      18.75 [m]

Total blows    :       1126

Total Energy   :     323148 [kJ]

-------------------------------------------------------------------------------
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-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG30-A

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 30-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 110

0,50 1 3 109

0,75 2 5 110

1,00 2 7 127

1,25 4 11 119

1,50 5 16 132

1,75 4 20 146

2,00 2 22 139

2,25 7 29 137

2,50 2 31 147

2,75 3 34 138

3,00 7 41 128

3,25 6 47 126

3,50 6 53 155

3,75 5 58 155

4,00 5 63 149

4,25 6 69 150

4,50 7 76 153

4,75 7 83 168

5,00 7 90 149

5,25 8 98 187

5,50 8 106 206

5,75 8 114 194

6,00 10 124 191

6,25 11 135 197

6,50 12 147 218

6,75 12 159 213

7,00 12 171 247

7,25 11 182 245

7,50 13 195 254

7,75 13 208 249

8,00 14 222 262

8,25 13 235 256

8,50 14 249 261

8,75 14 263 254

9,00 9 272 272

9,25 13 285 269

9,50 15 300 277

9,75 15 315 289

10,00 14 329 287

10,25 14 343 290

10,50 18 361 293

10,75 13 374 289

11,00 14 388 290

11,25 20 408 290

11,50 10 418 291

11,75 18 436 289

12,00 13 449 290

12,25 18 467 287

12,50 17 484 289

12,75 17 501 287



13,00 20 521 287

13,25 16 537 292

13,50 20 557 287

13,75 20 577 286

14,00 18 595 268

14,25 30 625 209

14,50 30 655 213

14,75 28 683 224

15,00 29 712 228

15,25 29 741 244

15,50 26 767 249

15,75 26 793 248

16,00 26 819 249

16,25 27 846 259

16,50 25 871 260

16,75 25 896 262

17,00 25 921 261

17,25 26 947 263

17,50 25 972 275

17,75 24 996 274

18,00 24 1020 272

18,25 25 1045 275

18,50 23 1068 265

18,75 25 1093 270

19,00 25 1118 273

19,25 24 1142 273

19,50 7 1149 274

-------------------------------------------------------------------------------

Netto time     :   00:23:43

Total time     :   00:37:03

End penetration:      19.50 [m]

Total blows    :       1149

Total Energy   :     286846 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG30-B

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 30-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 0 0 102

0,50 2 2 104

0,75 1 3 100

1,00 3 6 127

1,25 3 9 105

1,50 4 13 113

1,75 6 19 108

2,00 6 25 113

2,25 4 29 124

2,50 4 33 134

2,75 4 37 132

3,00 6 43 135

3,25 7 50 145

3,50 5 55 168

3,75 4 59 167

4,00 5 64 167

4,25 5 69 171

4,50 5 74 181

4,75 7 81 175

5,00 4 85 180

5,25 6 91 177

5,50 6 97 167

5,75 7 104 165

6,00 7 111 172

6,25 8 119 161

6,50 10 129 159

6,75 8 137 169

7,00 6 143 183

7,25 7 150 163

7,50 12 162 177

7,75 12 174 160

8,00 10 184 221

8,25 10 194 220

8,50 13 207 220

8,75 9 216 254

9,00 11 227 256

9,25 13 240 255

9,50 13 253 256

9,75 14 267 277

10,00 12 279 277

10,25 14 293 278

10,50 13 306 298

10,75 12 318 303

11,00 14 332 303

11,25 15 347 310

11,50 15 362 308

11,75 17 379 315

12,00 15 394 314

12,25 17 411 342

12,50 17 428 335

12,75 15 443 353



13,00 15 458 351

13,25 17 475 350

13,50 15 490 354

13,75 16 506 351

14,00 16 522 352

14,25 16 538 350

14,50 18 556 345

14,75 15 571 351

15,00 17 588 351

15,25 16 604 351

15,50 23 627 231

15,75 30 657 207

16,00 31 688 202

16,25 28 716 238

16,50 29 745 230

16,75 29 774 242

17,00 24 798 244

17,25 24 822 246

17,50 23 845 244

17,75 22 867 241

18,00 22 889 242

18,25 24 913 241

18,50 22 935 241

18,75 26 961 241

19,00 23 984 244

19,25 27 1011 240

19,50 22 1033 242

-------------------------------------------------------------------------------

Netto time     :   00:22:41

Total time     :   00:43:53

End penetration:       19.50 [m]

Total blows    :       1033

Total Energy   :     262489 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG30-C

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 30-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 1 1 115

0,50 2 3 109

0,75 1 4 108

1,00 3 7 113

1,25 3 10 134

1,50 4 14 136

1,75 5 19 113

2,00 4 23 112

2,25 6 29 133

2,50 2 31 134

2,75 5 36 147

3,00 4 40 128

3,25 5 45 169

3,50 5 50 138

3,75 5 55 135

4,00 7 62 153

4,25 7 69 129

4,50 8 77 144

4,75 9 86 161

5,00 9 95 154

5,25 10 105 189

5,50 10 115 193

5,75 10 125 238

6,00 8 133 237

6,25 9 142 237

6,50 10 152 247

6,75 10 162 273

7,00 10 172 273

7,25 9 181 295

7,50 9 190 295

7,75 9 199 295

8,00 9 208 295

8,25 15 223 293

8,50 6 229 292

8,75 12 241 294

9,00 13 254 293

9,25 15 269 291

9,50 13 282 293

9,75 13 295 292

10,00 11 306 290

10,25 15 321 292

10,50 15 336 323

10,75 15 351 324

11,00 15 366 322

11,25 15 381 325

11,50 17 398 322

11,75 16 414 320

12,00 17 431 322

12,25 17 448 318

12,50 17 465 352

12,75 17 482 355



13,00 16 498 351

13,25 16 514 355

13,50 17 531 357

13,75 16 547 355

14,00 17 564 359

14,25 16 580 357

14,50 17 597 355

14,75 17 614 358

15,00 15 629 359

15,25 16 645 359

15,50 17 662 361

15,75 17 679 358

16,00 19 698 361

16,25 16 714 359

16,50 18 732 355

16,75 18 750 356

17,00 19 769 358

17,25 21 790 361

17,50 18 808 361

17,75 17 825 358

18,00 18 843 341

18,25 21 864 338

18,50 19 883 320

18,75 24 907 302

19,00 22 929 306

19,25 29 958 306

-------------------------------------------------------------------------------

Netto time     :   00:19:53

Total time     :   00:31:14

End penetration:      19.25 [m]

Total blows    :        960

Total Energy   :     292627 [kJ]

-------------------------------------------------------------------------------



-------------------------------------------------------------------------------

IHC Hydrohammer B.V.

Smitweg 6

2961 AW  Kinderdijk

The Netherlands

Phone: +31(78)6910302

Fax  : +31(78)6910304

-------------------------------------------------------------------------------

Project        : Ormonde OWF

Project Number : CM-101483

Opdrachtgever  : ODE

Schip          : Buzzard

Locatie        : Irish Sea

Aannemer       : Geo Sea

Adres          : Haven 1025 - Scheldedijk 30

Plaats         : B-2070 Zwijndrecht

Land           : Belgium

Telefoon       : +3232505312

Fax            : +3232505541

E-mail         : infogoc@deme.be

-------------------------------------------------------------------------------

Pile           :    WTG30-D

Hammer         :      S-500

Length         :      23.00 [m]

Outside Diam. ø:       1830 [mm]

Wallthickness  :         50 [mm]

Batter         :         0°

SWP            :       0.00 [m]

Date           : 30-06-2010

mailto:infogoc@deme.be


-------------------------------------------------------------------------------

Pen Kal slgn Enr

m tot kJ

0,25 2 2 106

0,50 1 3 107

0,75 2 5 102

1,00 3 8 115

1,25 2 10 113

1,50 3 13 115

1,75 6 19 115

2,00 4 23 112

2,25 5 28 116

2,50 5 33 119

2,75 5 38 125

3,00 4 42 118

3,25 6 48 117

3,50 7 55 101

3,75 8 63 107

4,00 7 70 179

4,25 6 76 173

4,50 6 82 172

4,75 4 86 178

5,00 6 92 171

5,25 6 98 164

5,50 6 104 165

5,75 8 112 163

6,00 7 119 161

6,25 10 129 160

6,50 10 139 175

6,75 12 151 173

7,00 12 163 181

7,25 13 176 192

7,50 9 185 191

7,75 12 197 195

8,00 12 209 201

8,25 10 219 223

8,50 11 230 221

8,75 12 242 222

9,00 14 256 209

9,25 15 271 220

9,50 15 286 213

9,75 14 300 256

10,00 13 313 257

10,25 15 328 250

10,50 15 343 256

10,75 15 358 263

11,00 16 374 263

11,25 17 391 287

11,50 15 406 315

11,75 15 421 312

12,00 13 434 312

12,25 14 448 314

12,50 15 463 315

12,75 15 478 313



13,00 15 493 315

13,25 16 509 315

13,50 16 525 317

13,75 17 542 314

14,00 17 559 335

14,25 16 575 336

14,50 18 593 257

14,75 28 621 212

15,00 30 651 212

15,25 29 680 234

15,50 27 707 236

15,75 24 731 236

16,00 27 758 229

16,25 25 783 232

16,50 26 809 232

16,75 28 837 229

17,00 25 862 229

17,25 24 886 247

17,50 25 911 245

17,75 24 935 250

18,00 24 959 251

18,25 25 984 250

18,50 25 1009 247

18,75 26 1035 246

19,00 27 1062 247

19,25 28 1090 247

19,50 8 1098 249

-------------------------------------------------------------------------------

Netto time     :   00:23:15

Total time     :   00:46:12

End penetration:       19.50 [m]

Total blows    :       1098

Total Energy   :     259346 [kJ]

-------------------------------------------------------------------------------
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MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 30/4/2010 

EVENT# PILE # 1 ‘SUB  STATION’  PILE  1 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 16:05 (30/4/2010) 

RETURN TIME 12:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:40 7:37     (457mins) 

START OF VISUAL OBSERVATIONS 17:00- DARK  DARK 

START OF PILING/ FIRST STRIKE 00:13 
(1/4/2010) 

 

END OF MITIGATION MONITORING 01:17  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

20:25 Visual observation ended before the start of piling due to darkness- no sightings. 
23:50 All clear given for start of soft start. 
00:13 (1/5/2010) First strike- First pile. 
01:15 1st pile complete, a 5hr delay expected. Array recovered, will contact Buzzard @ 6:00 am 
 
Stand by on site overnight and continue with mitigation at day break: 
Due to the length of the piling process I have decided to complete a mitigation form for each of the 
four pile event required for each foundation. 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:56 1:54 

START OF VISUAL OBSERVATIONS 6:07 6:43 

START OF PILING/ FIRST STRIKE 12:50  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:19 13/07/2010 
 
One single strike at 12:14, but soft start then delayed and restarted 36 minutes later. 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:37 0:48 

START OF VISUAL OBSERVATIONS 6:07 4:18 

START OF PILING/ FIRST STRIKE 10:25  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:56 13/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 7:59 1:13 

START OF VISUAL OBSERVATIONS 6:07 3:05 

START OF PILING/ FIRST STRIKE 9:12  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 9:37 13/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:19 0:44 

START OF VISUAL OBSERVATIONS 6:07 7:56 

START OF PILING/ FIRST STRIKE 14:03  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 14:20 13/07/2010 
 
 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 6:01 1:33 

START OF VISUAL OBSERVATIONS 6:07 1:27 

START OF PILING/ FIRST STRIKE 7:34  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 7:59 13/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 32 - OR-A5 All times GMT 

DEPT TIME/DATE 5:05 13/07/2010 

RETURN TIME/DATE Leave Buzzard at 15:32 13/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:20 0:48 

START OF VISUAL OBSERVATIONS 6:07 9:01 

START OF PILING/ FIRST STRIKE 15:08  

END OF MITIGATION MONITORING 15:25  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 15:25 13/07/2010 
 
 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 3:51 1:04 

START OF VISUAL OBSERVATIONS 3:48 1:07 

START OF PILING/ FIRST STRIKE 4:55  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 5:27 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 2:35 0:48 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 3:23  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 3:51 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 5:27 0:39 

START OF VISUAL OBSERVATIONS 3:48 2:18 

START OF PILING/ FIRST STRIKE 6:06  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:27 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 1:22 0:51 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 2:13  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 2:35 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:45 2:11 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 0:56  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 1:22 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:02 11/07/2010 

RETURN TIME/DATE Leave Buzzard at 7:35 12/07/2010 

MMO Mat/Katie 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 6:27 0:45 

START OF VISUAL OBSERVATIONS 3:48 3:24 

START OF PILING/ FIRST STRIKE 7:12  

END OF MITIGATION MONITORING 7:30  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 7:30 12/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 2:28 1:10 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 3:38  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 4:14 09/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 1:08 0:50 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 1:58  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 2:28 09/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 4:14 0:43 

START OF VISUAL OBSERVATIONS 3:47 1:10 

START OF PILING/ FIRST STRIKE 4:57  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 5:18 09/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:56 0:44 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 0:41  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 1:08 09/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:01 2:31 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 23:32  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 23:56 08/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 30 - OR-A2 All times GMT 

DEPT TIME/DATE 19:20 08/07/2010 

RETURN TIME/DATE Leave Buzzard at 6:29 09/07/2010 

MMO Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 5:18 0:46 

START OF VISUAL OBSERVATIONS 3:47 2:17 

START OF PILING/ FIRST STRIKE 6:04  

END OF MITIGATION MONITORING 6:25  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:23 09/07/2010 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:15 1:32 

START OF VISUAL OBSERVATIONS 7:20 7:27 

START OF PILING/ FIRST STRIKE 14:47  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 15:24 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 11:16 1:28 

START OF VISUAL OBSERVATIONS 7:20 5:24 

START OF PILING/ FIRST STRIKE 12:44  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:15 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 15:24 0:39 

START OF VISUAL OBSERVATIONS 7:20 8:43 

START OF PILING/ FIRST STRIKE 16:03  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 16:22 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:10 1:39 

START OF VISUAL OBSERVATIONS 7:20 3:19 

START OF PILING/ FIRST STRIKE 10:49  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 11:16 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 7:10 1:34 

START OF VISUAL OBSERVATIONS 7:20 1:24 

START OF PILING/ FIRST STRIKE 8:44  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 9:10 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 29 - OR-A1 All times GMT 

DEPT TIME/DATE 5:27 30/06/2010 

RETURN TIME/DATE Leave Buzzard at 17:32 30/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 16:22 0:46 

START OF VISUAL OBSERVATIONS 7:20 9:48 

START OF PILING/ FIRST STRIKE 17:08  

END OF MITIGATION MONITORING 17:28  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 17:25 30/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 7:19 1:19 

START OF VISUAL OBSERVATIONS 3:58 4:40 

START OF PILING/ FIRST STRIKE 8:38  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 9:12 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 6:05 0:44 

START OF VISUAL OBSERVATIONS 3:58 2:51 

START OF PILING/ FIRST STRIKE 6:49  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 7:19 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:12 0:57 

START OF VISUAL OBSERVATIONS 3:58 6:11 

START OF PILING/ FIRST STRIKE 10:09  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:29 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 4:53 0:53 

START OF VISUAL OBSERVATIONS 3:58 1:48 

START OF PILING/ FIRST STRIKE 5:46  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:05 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 3:52 0:39 

START OF VISUAL OBSERVATIONS 3:58 0:33 

START OF PILING/ FIRST STRIKE 4:31  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 4:53 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 28 - OR-B6 All times GMT 

DEPT TIME/DATE 3:00 27/06/2010 

RETURN TIME/DATE Leave Buzzard at 12:05 27/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:29 1:12 

START OF VISUAL OBSERVATIONS 3:58 7:43 

START OF PILING/ FIRST STRIKE 11:41  

END OF MITIGATION MONITORING 12:02  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 12:00 27/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:51 1:19 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 1:10  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 1:56 26/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:26 1:55 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 23:21  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 23:51 25/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 1:56 0:51 

START OF VISUAL OBSERVATIONS dark  

START OF PILING/ FIRST STRIKE 2:47  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 3:06 26/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:00 1:05 

START OF VISUAL OBSERVATIONS 18:10 2:55 

START OF PILING/ FIRST STRIKE 21:05  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 21:26 25/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 3:06 1:08 

START OF VISUAL OBSERVATIONS 3:36 0:38 

START OF PILING/ FIRST STRIKE 4:14  

END OF MITIGATION MONITORING 4:35  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 4:32 26/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 27 - OR-B5 All times GMT 

DEPT TIME/DATE 16:02 25/06/2010 

RETURN TIME/DATE Leave Buzzard at 4:38 26/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:02 1:34 

START OF VISUAL OBSERVATIONS 18:10 1:26 

START OF PILING/ FIRST STRIKE 19:36  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 20:00 25/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 19:26 24/06/10 

 

 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:20 1:32 

START OF VISUAL OBSERVATIONS 16:06 2:46 

START OF PILING/ FIRST STRIKE 18:52  

END OF MITIGATION MONITORING Ongoing  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 17:20 24/06/10 

 

 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 16:00 0:45 

START OF VISUAL OBSERVATIONS 16:06 0:39 

START OF PILING/ FIRST STRIKE 16:45  

END OF MITIGATION MONITORING Ongoing  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Single strike without any warning at 20:10 – deafened PAM operator! 
 
Finished at 20:51 24/06/10 

 

 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 19:26 1:03 

START OF VISUAL OBSERVATIONS 16:06 4:23 

START OF PILING/ FIRST STRIKE 20:29  

END OF MITIGATION MONITORING Ongoing  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 14:23 24/06/10 

 

 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:10 0:47 

START OF VISUAL OBSERVATIONS 10:11 3:46 

START OF PILING/ FIRST STRIKE 13:57  

END OF MITIGATION MONITORING 14:38  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Visual observation ended 21:30 
 
Finished at 22:24 24/06/10 

 

 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:51 1:13 

START OF VISUAL OBSERVATIONS 16:06 Dark 

START OF PILING/ FIRST STRIKE 22:04  

END OF MITIGATION MONITORING 22:15  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 08:46 24/06/2010 

RETURN TIME/DATE Leave Buzzard at 22:30 24/06/10 

MMO Mat/Martin 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:04 2:36 

START OF VISUAL OBSERVATIONS 10:11 2:29 

START OF PILING/ FIRST STRIKE 12:40  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:10 24/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 6:56 0:57 

START OF VISUAL OBSERVATIONS 3:22 4:31 

START OF PILING/ FIRST STRIKE 7:53  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 8:31 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 5:17 0:59 

START OF VISUAL OBSERVATIONS 3:22 2:54 

START OF PILING/ FIRST STRIKE 6:16  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:56 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 8:31 0:51 

START OF VISUAL OBSERVATIONS 3:22 6:00 

START OF PILING/ FIRST STRIKE 9:22  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 9:44 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 3:43 1:05 

START OF VISUAL OBSERVATIONS 3:22 1:26 

START OF PILING/ FIRST STRIKE 4:48  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 5:17 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:44 0:36 

START OF VISUAL OBSERVATIONS 3:22 6:58 

START OF PILING/ FIRST STRIKE 10:20  

END OF MITIGATION MONITORING 10:31  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:43 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 25 - OR-B1 All times GMT 

DEPT TIME/DATE 23:10 21/6/2010 

RETURN TIME/DATE Leave Buzzard at 10:50 22/06/10 

MMO Jon/Mat 

PAMS OPERATOR Mick/Maren 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 1:51 2:15 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 3:06  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 3:43 22/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B3 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 12:27 0:54 

START OF VISUAL OBSERVATIONS 07:46 3:35 

START OF PILING/ FIRST STRIKE 13:21  

END OF MITIGATION MONITORING 13:42  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:42 18/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B3 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:03 1:10 

START OF VISUAL OBSERVATIONS 07:46 2:27 

START OF PILING/ FIRST STRIKE 10:13  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:44 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B3 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:44 0:35 

START OF VISUAL OBSERVATIONS 07:46 0:33 

START OF PILING/ FIRST STRIKE 08:19  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 09:03 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B3 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:44 1:13 

START OF VISUAL OBSERVATIONS 07:46 4:22 

START OF PILING/ FIRST STRIKE 12:08  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 12:27 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B3 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:04 0:54 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 01:58  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 02:25 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 24 - OR-B2 All times GMT 

DEPT TIME/DATE 15:00 17/6/2010 

RETURN TIME/DATE Leave Buzzard at 13:50 18/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:37 1:59 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 00:36  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

First strike after over 8 and half hours on site. 
Finished at 01:04 18/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:14 1:18 

START OF VISUAL OBSERVATIONS 11:26 3:56 

START OF PILING/ FIRST STRIKE 15:22  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 16:03 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 12:20 1:20 

START OF VISUAL OBSERVATIONS 11:26 2:14 

START OF PILING/ FIRST STRIKE 13:40  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 14:14 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 15:46 1:09 

START OF VISUAL OBSERVATIONS 11:26 5:29 

START OF PILING/ FIRST STRIKE 16:55  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 17:16 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 11:26 00:30 

START OF VISUAL OBSERVATIONS 11:26 00:30 

START OF PILING/ FIRST STRIKE 11:56  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 12:20 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:16 1:46 

START OF VISUAL OBSERVATIONS 11:26 7:36 

START OF PILING/ FIRST STRIKE 19:02  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 19:26 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 23 - OR-B2 All times GMT 

DEPT TIME/DATE 07:00 16/6/2010 

RETURN TIME/DATE Leave Buzzard at 19:35 16/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 7:55 1:53 

START OF VISUAL OBSERVATIONS 7:55 1:53 

START OF PILING/ FIRST STRIKE 9:48  

END OF MITIGATION MONITORING 10:48  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:16 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:11 0:36 

START OF VISUAL OBSERVATIONS 03:20 7:27 

START OF PILING/ FIRST STRIKE 10:47  

END OF MITIGATION MONITORING 11:06  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

Seal  7  

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 11:06 15/06/10 
One sighting during pre pile observation time, of a seal at 1000m from Buzzard, outside the exclusion 
zone, no delay to piling. 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:10 0:42 

START OF VISUAL OBSERVATIONS 03:20 5:32 

START OF PILING/ FIRST STRIKE 09:52  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 10:11 15/06/10 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:28 1:04 

START OF VISUAL OBSERVATIONS 03:20 5:12 

START OF PILING/ FIRST STRIKE 08:32  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 09:10 
 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 06:15 0:34 

START OF VISUAL OBSERVATIONS 03:20 3:29 

START OF PILING/ FIRST STRIKE 06:49  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 07:28 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 04:52 0:55 

START OF VISUAL OBSERVATIONS 03:20 2:27 

START OF PILING/ FIRST STRIKE 05:47  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:15 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C1 All times GMT 

DEPT TIME/DATE 22:00 14/6/2010 

RETURN TIME/DATE Leave Buzzard at 11:25 15/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 03:11 1:08 

START OF VISUAL OBSERVATIONS 03:20 0:59 

START OF PILING/ FIRST STRIKE 04:19  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 4:52 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at 05:50 14/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 00:47 1:43 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 02:30  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 03:11 

 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at  05:50 14/06/1014 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:29 1:27 

START OF VISUAL OBSERVATIONS Dark Dark 

START OF PILING/ FIRST STRIKE 23:56  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 00:47 
 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at 05:50 14/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 03:11 1:00 

START OF VISUAL OBSERVATIONS 03:45 0:26 

START OF PILING/ FIRST STRIKE 04:11  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 04:29 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at 05:50 14/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:14 0:48 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 22:02  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 22:29 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at 05:50 14/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 15:57
 

4:39 

START OF VISUAL OBSERVATIONS 16:00 4:36 

START OF PILING/ FIRST STRIKE 20:36  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 21:14 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 21 - OR-C2 All times GMT 

DEPT TIME/DATE 14:58 13/6/2010 

RETURN TIME/DATE Leave Buzzard at 05:50 14/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 4:29 0:50 

START OF VISUAL OBSERVATIONS 3:45 1:34 

START OF PILING/ FIRST STRIKE 5:19  

END OF MITIGATION MONITORING 5:36  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 5:36 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 07:40 12/6/2010 

RETURN TIME/DATE Leave Buzzard at  22:50 12/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:19
 

0:52 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 22:11  

END OF MITIGATION MONITORING 22:46  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 22:46  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 07:40 12/6/2010 

RETURN TIME/DATE Leave Buzzard at   22:50 12/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 19:41 1:05 

START OF VISUAL OBSERVATIONS 18:19 2:27 

START OF PILING/ FIRST STRIKE 20:46  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 21:19 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 07:40 12/6/2010 

RETURN TIME/DATE Leave Buzzard at  22:50 12/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:20 2:04 

START OF VISUAL OBSERVATIONS 10:20 2:04 

START OF PILING/ FIRST STRIKE 12:24  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Continuation of piling event started on 11.06.10 and delayed due to weather conditions. 
Delays as weather continues  to prevent piling. 
Finished at 13:00 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 07:40 12/6/2010 

RETURN TIME/DATE Leave Buzzard at   22:50 12/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:19 0:47 

START OF VISUAL OBSERVATIONS 18:19 0:47 

START OF PILING/ FIRST STRIKE 19:06  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 19:41 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 05:00 11/6/2010 

RETURN TIME/DATE Leave Buzzard at  12:04  11/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 6:43
 

0:42 

START OF VISUAL OBSERVATIONS 5:50 1:35 

START OF PILING/ FIRST STRIKE 7:25  

END OF MITIGATION MONITORING 09:45  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 7:41 
Monitoring continued for pile 3 but weather conditions prevented any piling work. 
Stood down and left  site at 12:04 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 20 - OR-C3 All times GMT 

DEPT TIME/DATE 05:00 11/6/2010 

RETURN TIME/DATE Leave Buzzard at   12:04 11/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 5:50
 

0:35 

START OF VISUAL OBSERVATIONS 5:50 0:35 

START OF PILING/ FIRST STRIKE 6:25  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  YES* 

 

COMMENTS 

Start of piling was held off until the required 30 mins monitoring had been completed.  
Finished at 6:43 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C4 All times GMT 

DEPT TIME/DATE 06:50 10/6/2010 

RETURN TIME/DATE  Leave Buzzard at 12:35 10/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 2, Position  C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:49 1:12 

START OF VISUAL OBSERVATIONS 07:49 1:12 

START OF PILING/ FIRST STRIKE 09.01  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Return to site after break for weather conditions. 
Finished at 09:41 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event  19 – OR-C4 All times GMT 

DEPT TIME/DATE 06:50 10/6/2010 

RETURN TIME/DATE  Leave Buzzard at 12:35 10/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position  D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:48 1:17 

START OF VISUAL OBSERVATIONS 7:49 4:16 

START OF PILING/ FIRST STRIKE 12:05  

END OF MITIGATION MONITORING 12:26  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Return to site to continue following break for weather conditions. 
Finished at 12:26 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event  19 – OR-C4 All times GMT 

DEPT TIME/DATE 06:50 10/6/2010 

RETURN TIME/DATE  Leave Buzzard at 12:35 10/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position  D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:41 0:48 

START OF VISUAL OBSERVATIONS 07:49 2:40 

START OF PILING/ FIRST STRIKE 10:29  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Return to site after break for weather conditions. 
Finished at 10:48 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C4 All times GMT 

DEPT TIME/DATE 02:05 9/6/2010 

RETURN TIME/DATE  Leave Buzzard at  13:42 9/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 5:48 00:57 

START OF VISUAL OBSERVATIONS 4:22 2:23 

START OF PILING/ FIRST STRIKE 6:45  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 07:08 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C4 All times GMT 

DEPT TIME/DATE 02:05 9/6/2010 

RETURN TIME/DATE  Leave Buzzard at  13:42  9/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 4:18
 

1:04 

START OF VISUAL OBSERVATIONS 4:22 1:00 

START OF PILING/ FIRST STRIKE 5:22  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 5:48 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C4 All times GMT 

DEPT TIME/DATE 02:05 9/6/2010 

RETURN TIME/DATE  Leave Buzzard at 13:42 9/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A   

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:08  0:47 

START OF VISUAL OBSERVATIONS 04:22 3:33 

START OF PILING/ FIRST STRIKE 07:55  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 08:31 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C4 All times GMT 

DEPT TIME/DATE 02:05 9/6/2010 

RETURN TIME/DATE  Leave Buzzard at 13:42 9/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position  C 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 8:31 stops 09:00 
restarts 10:50

 
0:36 

START OF VISUAL OBSERVATIONS 4:22 stops 09:00 
restarts 10:50 

0:36 

START OF PILING/ FIRST STRIKE 11:26  

END OF MITIGATION MONITORING 13:40  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Piling start delayed by visitors arriving Buzzard, monitoring suspended by call from Buzzard at 09:00; 
restarts 10:50. 
11:39 Stopped piling to jack down rig to let visitors off. 
Stood down at 13:40 due weather – returning to Barrow on standby awaiting improvement.  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 4, Take 1, Position C  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:51 8/06/10 1:01 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 02:52  

END OF MITIGATION MONITORING PAM ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 03:27 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 3, Take 1, Position A  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:48
 

01:27 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 01:15  

END OF MITIGATION MONITORING PAM ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 01:51 8/06/10 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 2, Position D 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 03:27 8/06/10 1:04 

START OF VISUAL OBSERVATIONS 03:44 0:39 

START OF PILING/ FIRST STRIKE 04:19  

END OF MITIGATION MONITORING PAM ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 04:38 8/06/10 
(Before pile 1 take 2) 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 2, Take 1, Position D  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:36
 

0:45 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 23:21  

END OF MITIGATION MONITORING PAM ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 23:48 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 2, Position  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 04:23 08/06/10 0:58 

START OF VISUAL OBSERVATIONS 03:44 1:37 

START OF PILING/ FIRST STRIKE 05:21  

END OF MITIGATION MONITORING 05:43  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Last pile, finished at 05:53 
Depart Buzzard at 05:59 8/06/10 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

Event 18 – OR-C5 All times GMT 

DEPT TIME/DATE 19:05 7/6/2010 

RETURN TIME/DATE  Leave Buzzard at 05:59 8/06/10 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

PILE #, TAKE #, POS  Pile 1, Take 1, Position B  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:10 2:10 

START OF VISUAL OBSERVATIONS 20:05-21:10 dk 1:05(but not immediately pre-pile) 

START OF PILING/ FIRST STRIKE 22:20  

END OF MITIGATION MONITORING PAM ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 22:36 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 4 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:53  5/06/10 2:23 

START OF VISUAL OBSERVATIONS 09:55 2:21 

START OF PILING/ FIRST STRIKE 12:16  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:19 
 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 4 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:35 0:34 

START OF VISUAL OBSERVATIONS 05:40 2:29 

START OF PILING/ FIRST STRIKE 08:09  

END OF MITIGATION MONITORING 08:44  

topped 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Work stopped, break for 4-5 hours called. 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 3 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 05:04 05/06/10 1:23 

START OF VISUAL OBSERVATIONS 05:40 0:47 

START OF PILING/ FIRST STRIKE 06:27  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

See comments   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Seal sighted @ 600m tracked to 700m prior to soft start. 
Finished at 07:35 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 2 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 02:31 05/06/10 0:25 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 02:56  

END OF MITIGATION MONITORING 03:20  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Monitoring continued from pile 1. 
Piling stops at 03:20. 
Positioning next two piles. 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 1 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:19 00:40 

START OF VISUAL OBSERVATIONS 9:55 04:04 

START OF PILING/ FIRST STRIKE 13:59  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 14:53  

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 2 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:53 1:00 

START OF VISUAL OBSERVATIONS 15:44 0:09 

START OF PILING/ FIRST STRIKE 15:53  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 16:57 

 



 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –B5 All times GMT 

DEPARTURE DATE 4/6/2010 

EVENT# PILE#  Event 16 / 1 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  17:00 

RETURN TIME Leave Buzzard at 17:04 5/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:53 4/6/2010 1:22 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 01:15  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Stop piling, technical problems, 01:37, due to restart 30 mins.  Restarted 02:01. 
Finished 02:31 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/4 take 2 (C) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:48 3:20 

START OF VISUAL OBSERVATIONS 14:56 2:12 

START OF PILING/ FIRST STRIKE 17:08  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Porpoises sighted at 16:29:30 and monitored for next 30 mins up to start – stayed outside the zone. 
2nd sighting at 17:20 (during continuous piling) of new animal in different region – also outside zone. 
Finished at 18:03 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/4 take 1 (C) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 12:51 0:31 

START OF VISUAL OBSERVATIONS 9:43 3:39 

START OF PILING/ FIRST STRIKE 13:22  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 13:48 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/3 take 2 (A) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 11:25 0:51 

START OF VISUAL OBSERVATIONS 9:43 2:33 

START OF PILING/ FIRST STRIKE 12:16  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 12:51 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/3 take 1 (A) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:40 1:15 

START OF VISUAL OBSERVATIONS 9:43 1:12 

START OF PILING/ FIRST STRIKE 10:55  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 11:25 for lunch, restart will be take 2 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/2 take 2 (D) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:03 0:43 

START OF VISUAL OBSERVATIONS 14:56 3:50 

START OF PILING/ FIRST STRIKE 18:46  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 19:35 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/2 take 1 (D) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 05:38 0:33 

START OF VISUAL OBSERVATIONS 4:33 1:38 

START OF PILING/ FIRST STRIKE 6:11  

END OF MITIGATION MONITORING 6:38  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:32 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/1 take 2 (B) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 19:35 0:35 

START OF VISUAL OBSERVATIONS 14:56 5:14 

START OF PILING/ FIRST STRIKE 20:10  

END OF MITIGATION MONITORING 21:00  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 20:55 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A6 All times GMT 

DEPARTURE DATE 3/6/2010 

EVENT# PILE#  14/1 take 1 (B) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  01:35 

RETURN TIME Leave Buzzard at 21:00 3/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 04:24 0:50 

START OF VISUAL OBSERVATIONS 04:33 0:41 

START OF PILING/ FIRST STRIKE 05:14  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 6:32 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/4 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:53 3:13 

START OF VISUAL OBSERVATIONS 19:20-21:00 
(dark) 

1:46 

START OF PILING/ FIRST STRIKE 21:06  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 21:56 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/4 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:00 0:26  

START OF VISUAL OBSERVATIONS 17:00 0:26 

START OF PILING/ FIRST STRIKE 17:26  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Monitoring continued during previous piling so OK to start at 26 minutes. 
Piling stopped at 17:53 due to sediment problems in previous pile – so restart will be take 2 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/3 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:55 0:54 

START OF VISUAL OBSERVATIONS 14:55 0:54 

START OF PILING/ FIRST STRIKE 15:49  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES* 

DELAY TO PILING  NO 

 

COMMENTS 

*Started piling soft start without a final consultation – other than advance warning that piling was 
going to start in about ½ an hour (½ an hour before started). Informed Robin Kirk (client rep on 
Buzzard). We reiterated that PAM/MMOs need consultation immediately prior to piling so we can 1. 
give final all clear 2. so that PAM technician can remove headphones prior to 1st hit. 
 
Finished at 17:00. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/2 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:56 0:35 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 22:31  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 23:25 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/2 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 11:10 1:11 

START OF VISUAL OBSERVATIONS 11:10 1:11 

START OF PILING/ FIRST STRIKE 12:21  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 12:40 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/1 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:25 1:18 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 00:43 2/6/2010  

END OF MITIGATION MONITORING 01:44 2/6/2010  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 01:44 2/6/2010 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR –A7 All times GMT 

DEPARTURE DATE 1/6/2010 

EVENT# PILE#  14/1 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  06:00 

RETURN TIME Leave Buzzard at 02:10 2/6/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:13 1:33 

START OF VISUAL OBSERVATIONS 09:40 1:06 

START OF PILING/ FIRST STRIKE 10:46  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 11:10 –hammer off at 12:05. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR–D6 All times GMT 

DEPARTURE DATE 31/5/2010 

EVENT# PILE#  13 (1 pile to adjust) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME  9:05 31/5/2010 

RETURN TIME Leaving Buzzard at 14:35 31/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10:47 3:25 

START OF VISUAL OBSERVATIONS 10:50 3:22 

START OF PILING/ FIRST STRIKE 14:12  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL  YES 

DELAY TO PILING  NO 

 

COMMENTS 

Return to D6 to hammer pile another  30 cm. Quite a long time locating hammer in pile. 
Finished at 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/2 take 2 (D) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 17:51 29/5/2010 

RETURN TIME Leaving Buzzard at 23:40 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:16 0:36 

START OF VISUAL OBSERVATIONS 20:16 0:36 

START OF PILING/ FIRST STRIKE 20:52  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 21:50 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/4 take 3(C) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 17:51 29/5/2010 

RETURN TIME Leaving Buzzard at 23:40 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:50 0:30 

START OF VISUAL OBSERVATIONS 18:49 0:31 

START OF PILING/ FIRST STRIKE 19:20  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  YES – to allow 30 minutes of monitoring 

 

COMMENTS 

Piling was not being carried out on pile 4 when we arrived due to technical problem. 
They were ready to go after only 15 minutes pre-monitoring – so held them back 15 minutes to give 30 
minutes of monitoring. 
20:16 Finished 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/1 take 2 (B) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 17:51 29/5/2010 

RETURN TIME Leaving Buzzard at 23:40 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:50 0:44 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 22:34  

END OF MITIGATION MONITORING 23:35  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 23:35 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/4 take 2(C) 

MMO Onboard Buzzard 

PAMS OPERATOR NA 

DEPARTURE TIME NA 

RETURN TIME NA 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING   

START OF VISUAL OBSERVATIONS   

START OF PILING/ FIRST STRIKE   

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Mitigation carried out by onboard MMOs prior to our arrival. 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/4 take 1(C) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 19:08 

RETURN TIME Leaving Buzzard at 13:30 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 9:41 1:10 

START OF VISUAL OBSERVATIONS 9:41 1:10 

START OF PILING/ FIRST STRIKE 10:51  

END OF MITIGATION MONITORING 13:00  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 11:10 – stopped for weather – incomplete pile 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/2 take 1 (D) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 19:08 

RETURN TIME Leaving Buzzard at 13:30 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 3:34  0:21 

START OF VISUAL OBSERVATIONS 3:53 0:02 

START OF PILING/ FIRST STRIKE 3:55  

END OF MITIGATION MONITORING 4:25  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Soft start used though less than 30 mins since last piling 
Finished at 4:21 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/3 (A) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 19:08 

RETURN TIME Leaving Buzzard at 13:30 29/5/2010  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 7:16  0:46 

START OF VISUAL OBSERVATIONS 7:14 0:48 

START OF PILING/ FIRST STRIKE 8:02  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 9:42 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B8 All times GMT 

DATE 28/05/10 

EVENT# PILE#  12/1 take 1 (B) 

MMO Jon/Mat 

PAMS OPERATOR Tim 

DEPARTURE TIME 19:08 

RETURN TIME Leaving Buzzard at 13:30 29/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 2:25 0:40 

START OF VISUAL OBSERVATIONS dark dark 

START OF PILING/ FIRST STRIKE 3:05  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished hammering at 3:34 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR –B7 All times GMT 

DEPARTURE  DATE 25/05/10 

EVENT# PILE#  11/2 take 2        

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  18:00 

RETURN TIME Leaving Buzzard at 18:20 26/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 16:12 0:35 

START OF VISUAL OBSERVATIONS 16:12 0:35 

START OF PILING/ FIRST STRIKE 16:47  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES at start but NO later – see notes 

DELAY TO PILING  NO 

 

COMMENTS 

Stopped piling at 17:13 for problem then restarted at 17:46 without consultation or softstart – so 
technically non-compliance. 
Finish at 18:12 
 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B7 All times GMT 

DATE 25/05/10 

EVENT# PILE#  11/1 take 2 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  18:00 

RETURN TIME Leaving Buzzard at 18:20 26/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:45 (but 

ongoing) 

0:30 

START OF VISUAL OBSERVATIONS 14:45 (but 

ongoing)
 

0:00 

START OF PILING/ FIRST STRIKE 15:15  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 
They were right on the 30 minutes – so technically could have got away without soft start – but they 
did one anyway. Though sounded like they may have done staggered start at full power. 
Finished at 16:12. Moving to pile 2, monitoring continues. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

OR-B7 All times GMT 

DEPARTURE DATE 25/05/10 

EVENT# PILE#  11/4 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  18:00 

RETURN TIME  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:05 0:33 

START OF VISUAL OBSERVATIONS 13:05 0:33 

START OF PILING/ FIRST STRIKE 13:38  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Monitoring and visual observations suspended as 06:52 due to technical problems on Buzzard. 
Restarting monitoring at 13:05 after long wait. 
Last hit at 14:45 
 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR –B7 All times GMT 

DEPARTURE DATE 25/05/10 

EVENT# PILE#  11/3           

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  18:00 25/05/10 

RETURN TIME Leaving Buzzard at 18:20 26/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:24 1:22 

START OF VISUAL OBSERVATIONS dark 0:00 

START OF PILING/ FIRST STRIKE 2:46:48  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Finished at 4:12:44 – looks like pile went all the way in 

 



 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR –B7 All times GMT 

DEPARTURE  DATE 25/05/10 

EVENT# PILE#  11/2           

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME  18:00 

RETURN TIME Leaving Buzzard at 18:20 26/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:39 0:30 ongoing from pile 1 

START OF VISUAL OBSERVATIONS dark 0:00 

START OF PILING/ FIRST STRIKE 22:03  

END OF MITIGATION MONITORING 22:40  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

First take on pile two completed, monitoring suspended whilst piles 3 and 4 positioned. 

 



MARINE MAMMAL MITIGATION  ORMONDE OFFSHORE WIND 

OR-B7 All times GMT 

DATE 25/05/10 

EVENT# PILE#  11/1 take 1 

MMO Jon/Mat 

PAMS OPERATOR Tim/Jane 

DEPARTURE TIME 18:00 

RETURN TIME Leaving Buzzard at 18:20 26/5/2010 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:48 0:30 

START OF VISUAL OBSERVATIONS dark 0:00 

START OF PILING/ FIRST STRIKE 21:15  

END OF MITIGATION MONITORING 21:40  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL YES 

DELAY TO PILING  NO 

 

COMMENTS 

Moving to pile 2, monitoring continues 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPARTURE GMT 

DATE 23/05/2010 

EVENT# PILE#  10/4 take 2 

MMO Tim/Jane 

PAMS OPERATOR Jon/Mat 

DEPARTURE TIME 12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 06:50 (end pile 3) 0:33 (though not consulted)
 

START OF VISUAL OBSERVATIONS 06:50 (end pile 3) 0:33 (though not consulted) 

START OF PILING/ FIRST STRIKE 06:23  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? NO 

DELAY TO PILING  NO 

 

COMMENTS 

06:56 hammer being moved back to 4 (this pile). 
06:23 hammering started without consultation or warning (had headphones on), straight to rapid piling  
- no soft start. 
06:28 Tim called client rep (Robin Kirk) to advise of situation, he got back to say that piling crew 
thought was less than 30 mins (which it wasn’t) and therefore didn’t require softstart or warning & also 
shift change. Tim said they should warn they are going to start as have headphones on to monitor 
between piles. All done courteously. 
08:16:49 stopped hammering, then lifted off. 
 
 
 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPARTURE GMT 

DATE 23/05/2010 

EVENT# PILE#  10/4 take 1 

MMO Tim/Jane 

PAMS OPERATOR Jon/Mat 

DEPARTURE TIME  12:20 (22/5/2010) 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 02:10 (end pile 3) 0:34 

START OF VISUAL OBSERVATIONS dark 0:00 

START OF PILING/ FIRST STRIKE 02:44  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

First strike 02:44 
Visual observation commences after start of piling, due to darkness. 
03:04 pause hammering, restart 03:11  
3:50 pause, restart 03:59 
04:02 end of hammering (not in all way) 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPARTURE GMT 

DATE 23/05/2010 

EVENT# PILE#  10/3 take2 

MMO Tim/Jane 

PAMS OPERATOR Jon/Mat 

DEPARTURE TIME  12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 04:02 (end pile 4) 1:11 

START OF VISUAL OBSERVATIONS 03:39 1:34 

START OF PILING/ FIRST STRIKE 05:13  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

05:12 first strike 
05:50 pause, 05:59 restart hammering 
06:50 stopped hammering (probably all done) 
06:56 removed  hammer 

 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPARTURE GMT 

DATE 23/5/2010 

EVENT# PILE#  10/3 take 1 

MMO Mat/Jon 

PAMS OPERATOR Tim/ Jane 

DEPARTURE TIME  12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:07 23/5/10 0:30 

START OF VISUAL OBSERVATIONS dark 0:00 

START OF PILING/ FIRST STRIKE 01:37  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Brief hammering, pile only hammered in short distance. 
02:10 stop hammering move to next pile 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 22/5/2010 

EVENT# PILE#  10/2 

MMO Mat/Jon 

PAMS OPERATOR Tim/ Jane 

DEPARTURE TIME  12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:31 (continuous 

thru pile 1) 

1:00  

START OF VISUAL OBSERVATIONS 17:31
(continuous 

thru pile 1)
 

1:00 

START OF PILING/ FIRST STRIKE 18:31  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 



 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 22/5/2010 

EVENT# PILE#  10/1 

MMO Mat/Jon 

PAMS OPERATOR Tim/ Jane 

DEPARTURE TIME  12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 15:28 1:03 

START OF VISUAL OBSERVATIONS 15:15 1:16 

START OF PILING/ FIRST STRIKE 16:31  

END OF MITIGATION MONITORING 16:31  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPARTURE GMT 

DATE 23/5/2010 

EVENT# PILE#  10/1 take 2 

MMO Mat/Jon 

PAMS OPERATOR Tim/ Jane 

DEPARTURE TIME  12:20 22/5/2010 

RETURN TIME 10:15 23/5/2010 left Buzzard 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 08:16:49 (end 
of previous) 

0:58 

START OF VISUAL OBSERVATIONS 08:16:49 (end 
of previous) 

0:58 

START OF PILING/ FIRST STRIKE 9:14:45  

END OF MITIGATION MONITORING 10:15  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? NOT initially but they stopped and did proper 
softstart 

DELAY TO PILING  NO 

 

COMMENTS 
08:16:49 end of previous pile (4) 
09:14:45 start (with consultation) but went straight to rapid loud hammering – no soft start 
Called Robin up and advised, he called back to say he was going to sort it out and would send e-mail to 
all parties to clarify soft start procedure. Meanwhile he’d stopped them and would do proper softstart. 
9:18:00 stopped 
9:27:20 single bang of softstart – at v low level –– rest of softstart followed at much lower level than 
previous softstarts. 
9:38:00 regular bangs but at lower levels. 
10:08 finished pile and event 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 21/5/2010 

EVENT# PILE#  OR C7 Pile 4 

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:00 3h29m (209mins) 

START OF VISUAL OBSERVATIONS Dark N/A - Dark 

START OF PILING/ FIRST STRIKE 01:29  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
PAM ongoing from Pile 3 (22:00) 
 
01:29 First strike 
03:02 End of piling 
PAM remains ongoing as next piling in 30 minutes. 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 20/5/2010 

EVENT# PILE#  OR C7 Pile 3 

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:00 1h36m (96mins) 

START OF VISUAL OBSERVATIONS DARK N/A DARK 

START OF PILING/ FIRST STRIKE 23:36  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
22:00 Deploy array 
23:36 First strike 
00:09 End of pile 3 
PAM ongoing prior to Pile 4 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 21/5/2010 

EVENT# PILE#  OR C7 Pile 2 take 2 

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:00 6h25m (385mins) 

START OF VISUAL OBSERVATIONS 03:50 (Foggy) 0h35m (35mins) 

START OF PILING/ FIRST STRIKE 04:25  

END OF MITIGATION MONITORING 04:42  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
PAM ongoing from Pile 3 (22:00) 
 
03:24 Next piling “in 30 minutes”   
04:21 Piling imminent 
04:25 First strike 
04:39 End of piling 
04:42 Array recovered and return to Barrow 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 20/5/2010 

EVENT# PILE#  OR C7 Pile 2  

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:22 0:43  (43 mins) 

START OF VISUAL OBSERVATIONS 17:23 0:42  (42 mins) 

START OF PILING/ FIRST STRIKE 18:03  

END OF MITIGATION MONITORING 18:25  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                               Standing by whilst crew transfers under way from Buzzard 
 
17:20 PAMS / visual  monitoring re started  
17:53 All clear for soft start 
18:03 First strike 
18:25 Piling completed –array recovered and standing by for next pile 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 21/5/2010 

EVENT# PILE#  OR C7 Pile 1 take 2 

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:00 5h02m (302mins) 

START OF VISUAL OBSERVATIONS Dark N/A - Dark 

START OF PILING/ FIRST STRIKE 03:02  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
PAM ongoing from Pile 3 (22:00) 
 
02:05 Next piling “in 30 minutes”   
03:00 Can hear somebody else piling. 
03:02 First strike – no warning. 
03:04 Hammering. Appears that the soft-start was no more than a couple of minutes. 
03:23 End of piling 
PAM remains ongoing as next piling in 30 minutes. 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 20/5/2010 

EVENT# PILE#  OR C7 Pile 1  

MMO Matt/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  11:00 (20/5/2010) 

RETURN TIME 05:30 (21/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:05 1h02m (62mins) 

START OF VISUAL OBSERVATIONS 14:05 1h02m (62mins) 

START OF PILING/ FIRST STRIKE 15:07  

END OF MITIGATION MONITORING 15:50  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

11:00 Depart Barrow 
12:10 On station waiting on  Buzzard 
14:05 Deploy array and start monitoring 
15:07 First strike 
15:45 End of Piling 
15:50 PAM recovered to deck. We stand by for crew transfer. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 19/5/2010 

EVENT# PILE#  OR-D8 Pile 4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:17 3h14m (194mins) 

START OF VISUAL OBSERVATIONS 03:45 6h46m (406mins) 

START OF PILING/ FIRST STRIKE 10:31  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                         PAM/Visual  monitoring continuous from Pile 3 
 
09:40 Lowering hammer to pile 4 
10:31 Start of soft start 
11:27 End of piling 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 19/5/2010 

EVENT# PILE#  OR-D8 Pile 3 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:17 1:04hm (64 mins) 

START OF VISUAL OBSERVATIONS 03:45 4h36m (276mins) 

START OF PILING/ FIRST STRIKE 08:21  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                         Standing by as piles 3 and 4 are positioned 
07:17 Re deploy array PAMS mitigation started 
07:45 Lowering hammer on to pile 3 
08:21 First strike 
09:15 Hammer stopped piling completed 
 
Moving hammer to pile 4 Monitoring continued as hammering is due to re start shortly 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 19/5/2010 

EVENT# PILE#  OR-D8 Pile 2 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:17 6h46m (406mins) 

START OF VISUAL OBSERVATIONS 03:45 10h18m (618mins 

START OF PILING/ FIRST STRIKE 14:03  

END OF MITIGATION MONITORING 14:30  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                         PAM/Visual  monitoring ongoing from previous 
 
14:03 Start of soft start 
14:25 End of piling 
14:30 PAM recovered to deck. Heading to Barrow. 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 19/5/2010 

EVENT# PILE#  OR-D8 Pile 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:15 3h02m (182mins) 

START OF VISUAL OBSERVATIONS 03:45 0h32m (32mins) 

START OF PILING/ FIRST STRIKE 04:17  

END OF MITIGATION MONITORING Ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
PAM monitoring continuous from Pile 1 (01:15) 
 
04:18 First strike 
04:52 End of Piling 
05:15 PAM recovered and on deck 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 19/5/2010 

EVENT# PILE#  OR-D8 Pile 1 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 07:17 5h42m (342mins) 

START OF VISUAL OBSERVATIONS 03:45 9h14m (554mins 

START OF PILING/ FIRST STRIKE 12:59  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                         PAM/Visual  monitoring ongoing 
 
12:59 Start of soft start 
13:22 End of piling 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 18/5/2010 

EVENT# PILE#  OR-D8 Pile 1 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  22:00 (18/5/2010) 

RETURN TIME 15:30 (19/5/2010)  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:15 0h55m (55mins) 

START OF VISUAL OBSERVATIONS Dark None – Dark 

START OF PILING/ FIRST STRIKE 02:10  

END OF MITIGATION MONITORING 03:28  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

22:00 Departing Barrow 
01:15 Deploy array and start monitoring 
01:31 30 mins to soft start 
02:10 First strike 
Hammering  in fits and starts 
03:28 End of Piling 
 
Pile 2 within an hour so PAM monitoring remains ongoing. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 OR D7  pile 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00 (17/5/2010) 

RETURN TIME 00:30 (18/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 12:58 1h47m (107mins) 

START OF VISUAL OBSERVATIONS 12:58 1h47m (107mins) 

START OF PILING/ FIRST STRIKE 14:45  

END OF MITIGATION MONITORING 15:16  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

1 4  

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Acoustic and Visual monitoring continued on from Pile 1 (12:58) 
 
14:45 First strike – Pile 2 
15:16 End of Piling 
 
16:07  Porpoise sighting  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 ORD7 pile4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00   

RETURN TIME 00:30 (18/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 19:52 0:47   (47 mins) 

START OF VISUAL OBSERVATIONS On going 12:58 – 20:39 (461 mins) 

START OF PILING/ FIRST STRIKE 20:39  

END OF MITIGATION MONITORING 21:30  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Visual monitoring on going 
 
19:30 Moving hammer to pile 4 
20:39 Start of soft start 
20:45 Visual observations suspended end of light 
21:23 Piling completed 
 
Re piling on pile 1 expected in 45 mins 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 ORD 7 pile 3 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00  17/5/2010 

RETURN TIME  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:36 0:54   (54mins)  

START OF VISUAL OBSERVATIONS  On going 

START OF PILING/ FIRST STRIKE 18:30  

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

none   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

17:35 Re deploy PAMS cable / visual monitoring is ongoing  
18:30 Start of soft start pile 3 
                                  Hammering intermittent, monitoring on going 
19:52 Hammering re started following equipment transfer to a tug 
19:24 Piling completed, moving hammer to pile 4 
 
 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 ORD7 pile 1 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00 17/5/2010 

RETURN TIME 00:30 (18/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:45 0:38  ( 38 MINS) 

START OF VISUAL OBSERVATIONS n/a DARK 

START OF PILING/ FIRST STRIKE 22:23  

END OF MITIGATION MONITORING 22:36  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

21:30 Moving hammer from pile 4 back to pile 1  
21: 45 re start pams effort 
22:23 start of soft start 
22:36 End of piling 
 
Monitoring continued as hammer is moved to pile 2  take 2 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 OR D7  pile 1 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00 (17/5/2010) 

RETURN TIME 00:30 (18/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 12:58 0h32m (32mins) 

START OF VISUAL OBSERVATIONS 12:58 0h32m (32mins) 

START OF PILING/ FIRST STRIKE 13:30  

END OF MITIGATION MONITORING 14:16  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

12:00 Departing Barrow 
12:58 Deploy array and start monitoring 
13:09 Buzzard ready when we are 
13:30 First strike 
14:16 End of Piling 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 17/5/2010 

EVENT# PILE#  7 ORD7 pile 2 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  12:00 

RETURN TIME 00:30 (18/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:45 1h51 (111mins) 

START OF VISUAL OBSERVATIONS Dark Dark  

START OF PILING/ FIRST STRIKE 23:36  

END OF MITIGATION MONITORING 23:54  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

21:45  PAMS ongoing since end of last pile 
23:36 First strike of Pile 2 take 2 
23:54 End of piling. PAM brought on deck and heading home. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 15/5/2010 

EVENT# PILE#  6 OR D6 pile 4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  00:00 (15/5/20100 

RETURN TIME 18:30  (15/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:55 3h28m (188mins) 

START OF VISUAL OBSERVATIONS 04:20 9h03m (543mins) 

START OF PILING/ FIRST STRIKE 13:23  

END OF MITIGATION MONITORING 15:07  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Visual observations on going since first light. 
PAM ongoing since Pile 3 (09:55) 
 
09:55 Array deployed, acoustic monitoring started  
13:23 Start of soft start 
14:06 End of hammering Pile 4?? 
14:40 Buzzard calls – they have problems with measurements. Presumably, Pile 4 is not yet finished. 
15:06 Full hammering for 1 minute only. No warning, no Soft Start. 
15:07 End of piling 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 15/5/2010 

EVENT# PILE#  6 OR D6 pile 3 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  00:00 (15/5/20100 

RETURN TIME 18:30  (15/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:55 0h48 (48mins) 

START OF VISUAL OBSERVATIONS 04:20 6h23 (260mins) 

START OF PILING/ FIRST STRIKE 10:43  

END OF MITIGATION MONITORING 11:30  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Visual observations on going since first light 
 
09:55 Array deployed, acoustic monitoring started  
10:43 Start of soft start 
11:30 End of hammering Pile 3  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 15/5/2010 

EVENT# PILE#  6 OR D6 pile 1 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  00:00 (15/5/20100 

RETURN TIME 18:30  (15/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:55 6h8m(368mins) 

START OF VISUAL OBSERVATIONS 04:20 11h43 (703mins) 

START OF PILING/ FIRST STRIKE 16:03  

END OF MITIGATION MONITORING 16:23  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

Visual observations on going since first light 
 
09:55 Array deployed, acoustic monitoring started  
16:03 Start of soft start 
16:23 End of hammering Pile 1 take 2 
  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 15/5/2010 

EVENT# PILE#  6 OR D6 pile 1 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  00:00 (15/5/2010) 

RETURN TIME 18:30  (15/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 03:00 (PILE 1) 1:25 (85 mins ) 

START OF VISUAL OBSERVATIONS 04:20 0:05 (5 mins) 

START OF PILING/ FIRST STRIKE 04:25 
(15/5/2010) 

 

END OF MITIGATION MONITORING   

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

03:00 PAM Deployed  
04:20 Visual observations start  
04:25 First strike 
05:07 Piling completed 
 
Monitoring continued after end of hammering activity as second pile is in position and hammering will 
re start soon. 
 

  



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 00:00 15/6/2010 

EVENT# PILE#  6 OR D6 pile 2 (1) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  00:00 15/5/2010 

RETURN TIME 18:30  (15/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 03;00 02:44  164mins 

START OF VISUAL OBSERVATIONS 04:20 01:24  84 mins 

START OF PILING/ FIRST STRIKE 05:44  

END OF MITIGATION MONITORING 06:20  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                               Monitoring continued from pervious piling event 
 
05:35 Hammer on pile 2 
05:44 Start of soft start 
06:15 Hammer stopped – Piling completed 
06:20 Recover array and stand by, next pile expected in 90 mins  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 13/5 /2010 

EVENT# PILE#  5 OR D5 pile 1 take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  16:00 ( 12/5/2010) 

RETURN TIME 11:45    (13/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 05:58 2:56   176 (mins) 

START OF VISUAL OBSERVATIONS 05:50 3:04   184 (mins ) 

START OF PILING/ FIRST STRIKE 08:54  

END OF MITIGATION MONITORING 09:25  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES?? Soft starts??? 

DELAY TO PILING  NO 

 

COMMENTS 

 Visual observations  from roof suspended due to swell condition observers in wheel house 
 
05:58 Array deployed for monitoring prior to final hammering on pile 1 (2) 
06:40 Hammer lowered to deck not on pile 
07:35 Re lowering hammer 
07:45 Hammer on 
08:54 Start of soft start 
09:05 Continuous piling – SHORT SOF T START- (11 mins) 
09:19 Piling completed – moving hammer to pile 2 for completion 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 12/5/2010 

EVENT# PILE#  5 OR D5 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  16:00 (12/5/2010) 

RETURN TIME 11:45    13/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:30 0:43  (43 mins) 

START OF VISUAL OBSERVATIONS 17:15 01:58 (118 mins) 

START OF PILING/ FIRST STRIKE 19:13  

END OF MITIGATION MONITORING ongoing  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

16:00 Depart moorings on route to Buzzard 
17:15Visual monitoring started 
18:30 pams deployed 
19:13 Start of soft start 
19:25 START OF PILING  SHORT SOFT START ONLY 12 MINS NOT 20 REQUIRED 
                Monitoring ongoing as hammer is moving straight to pile2 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 13/5/2010 

EVENT# PILE#  5 OR D5 pile 4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  16:00 (12/5/2010) 

RETURN TIME  

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 04:00(PILE 4) 1:00 (60 mins ) 

START OF VISUAL OBSERVATIONS 04:15 0:45 (45mins) 

START OF PILING/ FIRST STRIKE 05:00  

END OF MITIGATION MONITORING 05:35  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                                                           Pile 4 
04:00 PAM deployed 
04:15 Visual Observations begin 
05:00 Start of soft start pile 4 
05:11 Start of piling – short soft start 
05:30 Visual and acoustic monitoring suspended- getting lumpy and un safe 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 13/5/2010 

EVENT# PILE#  5 OR D5 pile 3 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  16:00 (12/5/2010) 

RETURN TIME 11:45    (13/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 01:55(PILE 3) 0:34 (34 mins ) 

START OF VISUAL OBSERVATIONS DARK None - DARK 

START OF PILING/ FIRST STRIKE 02:29  

END OF MITIGATION MONITORING 03:26  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
01:55 Back on site and PAM deployed 
02:29 Start of soft start pile 3  
03:26 Piling stopped 
03:35 Array recovered standing by  for next pile 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 12/5/2010 

EVENT# PILE#  5 OR D5 pile 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  16:00 (12/5/2010) 

RETURN TIME 11:45    13/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:30 (PILE 1) 2:04 (124 mins ) 

START OF VISUAL OBSERVATIONS 17:15 (pile 1) 2:49 (169 mins) 

START OF PILING/ FIRST STRIKE 20:34  

END OF MITIGATION MONITORING 21:05  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                                 PAMS and visual monitoring on going from pile 1 
 
20:34 Start of soft start pile 2  
20:45 Visual observations stopped end of light 
20:50 Start of piling Again soft start is too short. 
21:15 Piling stopped 
22:15 Array recovered standing by  for next pile 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 11/5/2010 

EVENT# PILE#  4 OR D4  4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:54 (10/5/2010) 

RETURN TIME 17:00 (11/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 09:25 (11/5/2010) 2h17m (137mins) 

START OF VISUAL OBSERVATIONS 05:38 6h04m (364mins) 

START OF PILING/ FIRST STRIKE 11:42 
(11/5/2010) 

 

END OF MITIGATION MONITORING 12:24  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                                                            PILE 4 : 11/MAY 2010 
09:25 RE START PAMS MITIGATION   - VISUAL OBS  STILL ON GOING/ CONTINUOUS 
11:42 Start of soft start 
12:24 End of Piling. PAM back on deck. 
 
 
 
 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 11/May/2010 

EVENT# PILE#  4 or D4 pile 3 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:45 (10/May/2010) 

RETURN TIME 17:00 (11/May/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 06:20 1:48  (108) 

START OF VISUAL OBSERVATIONS 05:38 2:30  (150) 

START OF PILING/ FIRST STRIKE 08:08  

END OF MITIGATION MONITORING 09:15  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

1 3  

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

 
05:38 Visual observations started 
05:41 VISUAL SIGHTING ** 
06:20 Deploy PAMS and start acoustic mitigation 
 08:08 Start of soft start 
09:05 Piling completed 
 
Moving hammer to pile 4 
 
** Sighting of unidentified mammal** 
Sighting was outside the 500m mitigation area and also outside the 30 min soft start  pre watch  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 11/5/2010 

EVENT# PILE#  4 OR D4  Pile 2 Take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:54 (10/5/2010) 

RETURN TIME 17:00 (11/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:18 (11/5/2010) 2h20m (140mins) 

START OF VISUAL OBSERVATIONS 05:38 10h0m (600mins) 

START OF PILING/ FIRST STRIKE 15:38(11/5/2010)  

END OF MITIGATION MONITORING 14:28  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                                                            PILE 4 : 11/MAY 2010 
13:18 PAM and VISUAL monitoring ongoing from here.  
15:38 Start of soft start 
16:00 End of Piling.  
16:05 PAM back on deck, Vis monitoring finishes and we head home. 
 
 
 
 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 11/May/2010 

EVENT# PILE#  4 or D4 pile 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:45 (10/May/2010) 

RETURN TIME 17:00 (11/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 00:25(11/May/2010) 0h44m (44mins) 

START OF VISUAL OBSERVATIONS DARK None - DARK 

START OF PILING/ FIRST STRIKE 01:09  

END OF MITIGATION MONITORING 02:05  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

00:24 30 minutes to  piling 
00:25 PAM Re-deployed 
01:09 First strike of SS 
01:47 End of Piling 
02:05 PAM on deck 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 11/5/2010 

EVENT# PILE#  4 OR D4  Pile 1 Take 2 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:54 (10/5/2010) 

RETURN TIME 17:00 (11/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 13:18 (11/5/2010) 0h48m (48mins) 

START OF VISUAL OBSERVATIONS 05:38 8h28m (488mins) 

START OF PILING/ FIRST STRIKE 14:06(11/5/2010)  

END OF MITIGATION MONITORING 14:28  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

                                                                            PILE 4 : 11/MAY 2010 
13:18 RE START PAMS MITIGATION   - VISUAL  OBS  ON GOING, but from bridge due to unsteady 
platform  
14:06 Start of soft start 
14:28 End of Piling. PAM and Vis monitoring continues. 
 
 
 
 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 10/May/2010 

EVENT# PILE#  4  OR D3 pile 1 (1) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME  17:45 (10/5/2010) 

RETURN TIME 17:00 (11/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:57 0:58    (58 MINS) 

START OF VISUAL OBSERVATIONS N/A  None - DARK 

START OF PILING/ FIRST STRIKE 22:55  

END OF MITIGATION MONITORING 23:35  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

17:45 Depart Barrow on route to site. 
18:30 Alongside Buzzard- template still at surface and not positioned yet- standing by. 
21:57 Deploy array and start PAMS mitigation 
22:55 Start of soft start pile 1 
23:35 End of piling 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 9/5/2010 

EVENT# PILE # 4 OR D3 PILE 4 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:00 ( 8/5/2010) 

RETURN TIME 16:15(/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10: 50 (9/5/2010) 1H01M (61MINS) 

START OF VISUAL OBSERVATIONS 10:50 1H01M (61MINS) 

START OF PILING/ FIRST STRIKE 11:51  

END OF MITIGATION MONITORING 12:44  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

ON ROUTE TO BUZZARD FOLLOWING RE FUELING IN WHITEHAVEN 
10:50 ON STATION ALONGSIDE BUZZARD. ARRAY DEPLOYED PRE WATCH SURVEY STARTED. 
11:20 MITIGATION WATCH COMPLETE. MEASUREMENTS BEING CONDUCTED ON PILE. 
11:35 PORPOISE SIGHTING EARLIER THIS MORNING (time?) REPORTED FROM BARGE  
11:51 FIRST STRIKE 
12:44 END OF PILING. PAM LEFT IN AS NEXT PILING’ IMMINENT’ 



 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 9/5/2010 

EVENT# PILE # 3 OR D3 PILE  3 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:00 (8/5/2010) 

RETURN TIME  16:15(9/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 05:10  01:33  (93mins) 

START OF VISUAL OBSERVATIONS 05:30 01:13  (73mins)  

START OF PILING/ FIRST STRIKE 06:43  

END OF MITIGATION MONITORING 07:50  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

05:10 PAMS deployed acoustic monitoring started 
05:30 Visual observations started – beautiful conditions today 
(Piling  under way at Walney site clearly audible on hydrophone) 
Lowering hammer onto pile 3 
06:43 Start of soft start 
07:45End of piling 
07:50Array recovered/ depart to Whitehaven for fuel 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 9/5/2010 

EVENT# PILE # 4 OR D3 PILE 2 TAKE 2 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:00 ( 8/5/2010) 

RETURN TIME 16:15(9/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10: 50 (9/5/2010) 4H20M (260MINS) 

START OF VISUAL OBSERVATIONS 10:50 4H20M (260MINS) 

START OF PILING/ FIRST STRIKE 15:10  

END OF MITIGATION MONITORING 15:34  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

15:10 FIRST STRIKE 
15:30 END OF PILING 
15:34 PAM ON DECK AND HEADING HOME 
 
 



 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 8/5/2010 

EVENT# PILE # 3 OR D3 PILE  2 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:00 (8/5/2010) 

RETURN TIME  16:15(9/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 23:54 (8/5/2010) 0h45m (45mins) 

START OF VISUAL OBSERVATIONS Dark n/a 

START OF PILING/ FIRST STRIKE 00:39(9/5/2010)  

END OF MITIGATION MONITORING 01:26  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

23:53 30 mins to piling 
23:54 PAM deployed 
00:39 First strike 
01:25 End of Piling 
01:26 PAM on deck 
Standing by for pile 3 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 9/5/2010 

EVENT# PILE # 4 OR D3 PILE 1 TAKE 2 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:00 (8/5/2010) 

RETURN TIME 16:15(9/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 10: 50 (9/5/2010) 2H51M (171MINS) 

START OF VISUAL OBSERVATIONS 10:50 2H51M (171MINS) 

START OF PILING/ FIRST STRIKE 13:41  

END OF MITIGATION MONITORING 14:08  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

12:44 END OF PILING ON PILE 4. PAM LEFT IN AS NEXT PILING’ IMMINENT’ 
13:09 PILING ‘IMMINENT’ 
13:41 FIRST STRIKE 
14:08 END OF PILING 



 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 8/4/2010 

EVENT# PILE # 2 OR D3 PILE  1 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 17:05 (8/4/2010) 

RETURN TIME 16:15(9/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 17:37 0:32  (32 mins) 

START OF VISUAL OBSERVATIONS 17:37 
 

0:32  (32 mins) 

START OF PILING/ FIRST STRIKE 18:09  

END OF MITIGATION MONITORING 19:10  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

17:00 Depart  Barrow 
17:35 On site, array deployed. Buzzard has a pile waiting. 
17:37 Pams deployed Monitoring started. 
18:08 Buzzard contacted ‘ permission to start soft start’ 
18:09 First strike. 
18:57 Piling to pin template complete. This pile will be driven to target depth later.  
19:10 Array recovered, standing by for next pile. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 6/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME 22:15 (6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 15:40 (6/5/2010) 1HR 48 (108 MINS) 

START OF VISUAL OBSERVATIONS 15:37 01:51 (111 mins) 

START OF PILING/ FIRST STRIKE 17:28  

END OF MITIGATION MONITORING 17:35  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

BEEN STANDING BY FOLLOWING LAST PILE EVENT   (VISUAL OBSERVATIONS ON GOING) 
15:20 RETURN ALONGSIDE  BUZZARD 
15: 40 DEPLOY PAMS AND START ACOUSTIC MITIGATION 
17: 22 PERMISSION FOR SOFT START 
17:28 FIRST BLOW OF SOFT START 
18:24 END OF PILIMNG AT HIS LOCATION 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 6/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  3  

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME 22:15 (6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 11:20 (6/5/2010) 2h15m (135mins) 

START OF VISUAL OBSERVATIONS 10:44 02:51 (171mins) 

START OF PILING/ FIRST STRIKE 13:35 
(6/5/2010) 

 

END OF MITIGATION MONITORING 14:57 
(6/5/2010) 

 

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

YES 2   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

11:15 Piling due in 45mins to 1 hour 
11:20 PAM deployed 
13:22 Visual sighting of porpoise – outside mitigation zone range 1200m 
13:25 Call from Mick: About to start piling 
13:35 First strike 
14:57 End of Piling 
15:02 PAM on deck 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 6/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  2 (TAKE 2) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME 22:15 (6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:28 (6/5/2010) 0:39  (39 mins) 

START OF VISUAL OBSERVATIONS DARK DARK 0:00 

START OF PILING/ FIRST STRIKE 21:07  

END OF MITIGATION MONITORING 21:40  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

STANDING BY FOLLOWING COMPLETION OF FINAL PILING  OF PILE 1 
NO VISUAL OBSERVATIONS  FOR THIS SOFT START DUE TO DARKNESS 
 
20:28 DEPLOY ARRAY AND START ACOUSTIC MONITORING 
21:07 START OF SOFT START 
21:22 PILING COMPLETED 
21:40 ARRAY RECOVERD  
 
DEPART TOWARDS BARROW. 
 
 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 5/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  2 (TAKE1) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME 22:15 (6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 05:30 (6/5/2010) 0:52  (52 mins) 

START OF VISUAL OBSERVATIONS 05:40(6/5/2010) 0:32 

START OF PILING/ FIRST STRIKE 06:22 
(6/5/2010) 

 

END OF MITIGATION MONITORING 07:20  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

05:00 LIFTING 2ND PILE. STANDDING BY FOR HAMMER LIFT. 
06:22 START OF SOFT START 
07:14 END OF INITIAL PILING. 
07:25 ARRAY RECOVERED AND WE STAND BY 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 6/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  1   (2) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME 22:15 (6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:47 0:53   (53 mins) 

START OF VISUAL OBSERVATIONS 17:35 2:05   (125 mins) 

START OF PILING/ FIRST STRIKE 19:40(6/5/2010)  

END OF MITIGATION MONITORING 20:10  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

18:47 ARRAY RE DEPLOYED FOR SECOND PILING ON PILE 1 
18:55 LOWERING HAMMER 
19:40 START OF SOFT START 
20:04END OF PILING 
Estimate 1 hr to start of next pile. Standing by close to Buzzard. Visual monitoring suspended as day 
light is ending. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 5/5/2010 

EVENT# PILE#  2 ‘OR-D 1’ PILE #  1   (1) 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 21:50 (5/5/2010) 

RETURN TIME :22:15(6/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 22:55 (5/5/2010) 1h51m (111mins) 

START OF VISUAL OBSERVATIONS Dark Dark 

START OF PILING/ FIRST STRIKE 00:46(6/5/2010)  

END OF MITIGATION MONITORING 02:15  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

22:55 PAMS DEPLOYED ANS MONITORING STARTED 
23:01 PILING UPCOMING, ESTIMATED  TO BE 00:00 ISH 
00:45 PILING IMMINENT 
00:46 FIRST HAMMER BLOW  
02:09 END OF PILING 
02:15 PAM BROUGHT ON DECK. 
05:45STANDING BY FOR SECOND PILE. 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 3/5/2010 

EVENT# PILE#  1 ‘SUB STATION’ PILE #  4 

MMO Greer/Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 16:05 (30/4/2010) 

RETURN TIME 12:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 08:10 (3/5/2010) 1h46m (106mins) 

START OF VISUAL OBSERVATIONS 08:09 
(3/5/2010) 

1H47M (107MINS) 

START OF PILING/ FIRST STRIKE 09:56(3/5/2010)  

END OF MITIGATION MONITORING 10:48  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

21:42 PILING “DUE IN 1 HOUR”. WILL CONTINUE SURVEY OVER FROM PILE 3.2 
11:55 ANOTHER DELAY OF 1-2 HOURS.  
11:55 PAM BROUGHT ON DECK AT CAPTAINS SUGGESTION SO AS TO STOP CIRCLING. 
3/5/2010 
06:15 IT NEVER HAPPENED. A HOARSE MICK NOW TELLS US 08-0830... 
08:05 45 MINS TO PILING SO WE GET CLOSE R TO SITE 
08:38 DELAYS DUE TO HAMMER PROBLEMS 
09:38 “15 MINUTES” 
09:56 FIRST HAMMER BLOW HEARD PILE 4 
10:08 FULL HAMMERING 
10:46 END OF PILING 
 



 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 3/5/2010 

EVENT#/ PILE# 1 ‘SUB STATION’  PILE # 2 TAKE 2 

MMO Jon/Greer 

PAMS OPERATOR Phil 

DEPARTURE TIME 18:00 (3/5/2010) 

RETURN TIME 22:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 18:34 (3/5/2010) 1:36 (96 MINS) 

START OF VISUAL OBSERVATIONS 18:34 1:36 (96 MINS) 

START OF PILING/ FIRST STRIKE 20:10 
(3/5/2010) 

 

END OF MITIGATION MONITORING 20:41  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NO   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NO    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

3/MAY/2010 
18:00 WINDCAT LEAVES BARROW 
18:34 ON SITE AND PAM AND VISUAL MONITORING 
18:35 PILING IN 30 TO 45 MINUTES 
20:10 SOFT START BEGINS 
20:21 FULL HAMMERING 
20:32 PILING COMPLETED  
20:41 PAM BACK ON DECK 
  
  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 1/5/2010 

EVENT# PILE#  1 ‘SUB STATION’ PILE #  2 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 16:05 (30/4/2010) 

RETURN TIME 12:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 08:20 (1/4/2010) 3hr 52min   (203mins) 

START OF VISUAL OBSERVATIONS 05:08 7hr 04mins  ( 424mins) 

START OF PILING/ FIRST STRIKE 12:12(1/4/2010)  

END OF MITIGATION MONITORING 13:02  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NONE   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NONE    

 

COMPILANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

05:50 DEPLOY PAMS. 
07:10 PILING NOT EXPECTED FOR 2 HRS, WE TRAVEL TO A WRECK SITE TO CHECK FOR MAMMALS 
08:20 RETURN TO BUZZARD AND START ACOUSTIC  MITIGATION MONITORING 
10:50 WAITING ON ROV INSPECTION, STRONG TIDES ARE HAMPERING ROV OPERATIONS 
12:12 FIRST STRIKE OF SOFT START 
13:01 PILING COMPLETED 
13:08 ARRAY RECOVERD. CLEARED TO LEAVE SITE AND DEPART FOR WHITEHAVEN FOR FRESH WATER 
15:00 EN ROUTE BACK TO BUZZARD 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 2/5/2010 

EVENT#/ PILE# 1 ‘SUB STATION’  PILE # 3 TAKE 2 

MMO DARK 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 16:05 (30/4/2010) 

RETURN TIME 12:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 20:52 (2/5/2010) 0:46 (46 MINS) 

START OF VISUAL OBSERVATIONS DARK DARK 

START OF PILING/ FIRST STRIKE 21:38 
(2/4/2010) 

 

END OF MITIGATION MONITORING 00:12  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NO   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NO    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

2/MAY/2010 
20:52 PAM MITIGATION BEGINS FOR PILE 3 TAKE 2 (A SHORT 20CM DRIVE) 
20:55 DISCUSSION BETWEEN Thom and Mick ABOUT SOFT START REQUIREMENTS.  
21:38 COMMENCEMENT OF PILE 3 TAKE 2 
21:39 PILING COMPLETED. PAM BACK ON DECK. 
  
  

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 1/5/2010 – 2/5/2010 

EVENT#/ PILE# 1 ‘SUB STATION’  PILE # 3 

MMO Greer/ Jon 

PAMS OPERATOR Thom/ Phil 

DEPARTURE TIME 16:05 (30/4/2010) 

RETURN TIME 12:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 14:25 (2/5/20100 2:12   (132 MINS) 

START OF VISUAL OBSERVATIONS 06:35 10:55 (655) 

START OF PILING/ FIRST STRIKE 16:37  

END OF MITIGATION MONITORING 17:27  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

** 1 72 

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

YES SEE ATTACHMENT 15:09 N/A VP_100502_150158 

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

15:00 ON ROUTE BACK TO BUZZARD 
16:05 CONTACT BUZZARD AND STANDING BY. START OF ACOUSTIC MITIGATION WILL BE DELAYED 
UNTIL AN ESTIMATED START TIME FOR PILING IS ESTABLISHED, THUS ALLOWING BOAT CREW A BREAK 
FROM CONTINUED NAVIGATION AND REDUCING FUEL DEMANDS.  
18:30 STANDING BY-BUZZARD MAKING MODIFICATIONS TO HAMMER HOSES- WIND INCREASING 
19:30 CONS WITH BUZZARD’ CLOSE TO CRANE LIMMITS ‘BUT WE WILL REMAIN STANDING BY 
2/MAY/2010 
07:44 **INCIDENTAL PORPOISE SIGHTING 
08:30 STILL STANDING BY. LOW FOOD STOCKS WILL BECOME AN ISSUE TODAY. 
14:00 4TH PILE UP ENDED AND LOCATED IN TEMPLATE. 
14:25 ACOUSTIC MITIGATION STARTED 
15:09 ACOUSTIC PORPOISE DETECTION ( SEE ATTACHED SCREEN GRAB) 
16:37 START OF SOFT START PILE 3 
17:26 PILING COMPLETED. Array recovered  to deck 

 



MARINE MAMMAL MITIGATION ORMONDE OFFSHORE WIND 

DEPERTURE GMT 

DATE 3/5/2010 

EVENT#/ PILE# 1 ‘SUB STATION’  PILE # 1 TAKE 2 

MMO DARK 

PAMS OPERATOR Phil 

DEPARTURE TIME 18:00 (3/5/2010) 

RETURN TIME 22:45 (3/5/2010) 

 

MITIGATION GMT PRE PILE OBSERVATION  TIME 

START OF ACOUSTIC MONITORING 21:45(3/5/2010)  0:33 (33 MINS) 

START OF VISUAL OBSERVATIONS Dark Dark 

START OF PILING/ FIRST STRIKE 22:18(3/5/2010)  

END OF MITIGATION MONITORING 22:45  

 

SIGHTINGS SIGHTING SHEET NUMBER LOGGER NUMBER 

NO   

 

ACCOUSTIC DETECTION TIME LOGGER NUMBER CLICK DETAILS 

NO    

 

COMPLIANCE WITH PROTOCOL ?? YES 

DELAY TO PILING  NO 

 

COMMENTS 

3/MAY/2010 
21:43 CALL TO WINDCAT  OF PILING IN 30-45 MINS (PILE 1 TAKE 2) 
21:45 ON SITE AND PAM AND VISUAL MONITORING 
22:00 BUZZARD READY 
22:18 ALL CLEAR AND SOFT START BEGINS 
22:27 FULL HAMMERING 
22:44 PILING COMPLETED.  
22:45 PAM BACK ON DECK AND WE ARE HEADING HOME 
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1. Introduction 
 
Centre for Marine and Coastal Studies Ltd (CMACS) were commissioned by DONG Energy on 
behalf of the East Irish Sea Developers Group to carry out vessel based surveys of seabirds in 
and around the Barrow, Ormonde and Walney I & II offshore wind farms in 2009 and 2010. The 
purpose of the work was to discharge part of the conditions for environmental monitoring under 
respective FEPA licenses. 

All three wind farms are situated to the west of Walney Island, which is a part of the Morecambe 
Bay Special Area of Conservation and is important for nesting gulls in the summer, supporting 
around one third of the UK breeding population of lesser black-backed gulls. 

 

 

Figure 1.  Barrow, Ormonde, Walney I & II Offshore Wind Farms and ornithological survey 
areas. 

A number of statutory conservation sites are present close to the survey area. Morecambe Bay 
and the Duddon Estuary are designated as Special Protection Areas and are important for many 
species of wader and wildfowl.  Red throated diver and common scoter are primary reasons for 
the establishment of Liverpool Bay SPA and the Irish Sea is also an important area for breeding 
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Manx Shearwater which nest in North Wales and the Isle of Man and forage throughout the Irish 
Sea.   

The Ormonde offshore wind farm is a 150MW development of 30 x 5MW turbines and an 
offshore substation.  Construction began in May 2010 and all turbine foundations installed by 
the end of October of the same year. Installation of towers, nacelles and blades followed this 
period.  

The Ormonde ornithological surveys were undertaken on behalf of Ormonde Energy Limited 
(OEL) a subsidiary of Vattenfall UK plc.  CMACS was instructed to undertake a single baseline 
survey in May 2009 and four during-construction surveys between May and September 2010. 

This report was commissioned by RPS Group plc on behalf of OEL. It presents results of the 
during-construction surveys at Ormonde in 2010 and compares results with the May 2009 
baseline survey.  The report presents the results statistical analyses that compared bird 
distributions between the two survey periods and between the wind farm site and reference 
areas. 

Ornithological surveys are planned to continue during the operational phase in accordance with 
a monitoring schedule agreed with statutory authorities. 

  



Ormonde vessel-based bird surveys 2009 -2010 RPS Group plc 
 

CMACS: Ormonde During-construction Ornithology Report v2 3 
 

2. Methods 
 

2.1. Surveys 

All surveys were carried out along strip-band transects (Figure 2) from an observation platform 
on the survey vessel Halcyon Days (Figure 3), from which a pair of surveyors worked with 5m 
eyeline height above the water. 

Survey methods followed the guidelines of Camphuysen et al. (2004):  

• All observations were divided by distance into the following bands; 0-50m, 50-100m, 
100-200m, 200-300m and 300m+. 

• Predetermined transects were followed at 10 knots (approximately 18km/hr). 
• Two qualified observers working in parallel at five metres eye-height and with shared 

360o field of view.   
• Survey time intervals were one to five minutes. 
• No observations were made over sea state 5. 
• Weather conditions, including sea state, wind speed and wind direction was noted 

throughout the survey. 

Each observer was equipped with a pair of binoculars and a digital dictaphone for recording bird 
sightings.  A hand-held GPS with sub-five metre accuracy was switched on at the surveyors’ 
position for the duration of the survey which recorded position four times every minute and was 
synchronised to the surveyors’ time pieces. 

At the end of each survey the GPS was downloaded and the coordinates matched by time to 
records of birds to provide a position for each sighting. 

Surveyors recorded bird species where possible but were identified as accurately as possible 
(e.g. ‘tern sp.’) when birds were distant or in poor light. 

Other records taken included; time of observation, number of individuals, age class, distance 
from vessel, flight direction and height where appropriate and behaviour including association 
with vessels or offshore platforms. 

Surveys were carried out initially in May 2009 in order to gather baseline data on species 
occurrence and presence. Then in May, July, August and September 2010 during the 
construction period. 
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Figure 2.  Transect lines followed by Halcyon Days for Ormonde OWF bird survey 

 

Figure 3.  Survey vessel Halcyon Days 
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2.2. Analysis Methodology 

Sightings were initially plotted graphically to support presentation of basic results in a survey 
report (the 2010 survey report, including basic comparison with 2009 data, is reproduced here). 
Raw data are presented in Appendix 1. 

The statistical analyses which are the subject of this report used the survey data to support 
comparisons of bird counts between the wind farm and reference areas and between the pre-
construction and construction periods.   

The statistical analysis followed the stepped process laid out below (with additional commentary 
alongside the results in Section 3.4).  Distance modelling (Approach 1) was undertaken, 
however due to limitations of the data (one month in 2009 and four months in 2010) and the lack 
of adherence to certain assumptions the results from distance modelling analysis would be too 
vague and require too many assumptions to provide a reliable output. The Distance Program is 
described below but was not used for subsequent analyses other than to calculate the expected 
number of birds (based on based on a General Linear Model, see below) in a certain area.   

Therefore a General Linear Model (GLM) regression analysis was applied to the data in order to 
provide comparisons for key species between the wind farm and reference site in 2009 and 
2010 through the pre-construction and construction periods.  The results of the GLM analysis 
are presented and discussed later in this report. 

The analyses are presented as a series of questions, each of which is addressed by an 
appropriate statistical model: 

Question 1. Is there a global difference in the expected bird count between reference and 
wind farm area during the construction phase (2010 data only)? 

Question 2. Is there additionally a difference in expected bird count between species,  
months and distance from the transect (2010 data only)? 

Question 3. Are the differences in expected bird counts between wind farm and reference 
area homogeneous over the different species and months (2010 data only)? 

Question 4. Is there a difference in expected bird count between wind farm and reference 
area during pre-construction and construction phase using information 
obtained in the month of May in 2009 and 2010? 

NB a poison model for count data always models counts per measurement unit. In this case our 
measurement unit is an observation point (certain point along the transect in which the observer 
observes and writes down the species and number of birds which are observed). Densities are 
counts per area. The primary purpose of the analysis is to translate the focus of the model into 
densities or abundances. In what follows we have used the GLM model to calculate the 
expected number of birds in the two areas (wind farm and reference).  

The Distance Program calculates the expected density of birds and requires a detection 
probability to be established. In order to obtain unbiased and reliable estimates a number of 
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assumptions must be met. When a lot of data are available (more than are available here) the 
detection probability can be estimated with less restrictions. 

The full analysis process is presented in Appendix 2. 
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Approach 1: analysis in terms of population density 
Density (D) and population size (N) are related as N=D.A where A is the area. Using the finite 
sampling approach the density can simply be estimated as n/a where n are the counted birds 
and a is the total area.  

The study (survey) was designed to estimate the density using distance sampling theory where 
distances are measured to observations taken along a set of transects (randomly placed). The 
theory then allows for the fact that some of the objects will go undetected. The main question 
that can be answered is then: Given the detection of n objects, how many objects are estimated 
to be within the sampled area? 

The method relies on three key assumptions: 

1. Objects on the line are detected with certainty 

2. Objects do not move: no disturbance 

3. Measurements are exact: distance, cluster size (bird count), species (this assumption 
cannot be said to be met since distance to sighting was banded) 

The Distance software is a user friendly program which can be used for the estimation of the 
density using a distance sampling approach.  

Input: 

- Transect number 

- Transect length 

- Area  

- Perpendicular distance from the observed bird to the transect line 

- Cluster size (bird count) 

Output: 

- Probability of observing an object in defined area (detection probability) 

- Estimate of number of clusters 

- Estimate of expected cluster size 

- Estimate of density of birds 

- Estimate of number of birds in specified area 

The program allows for stratified estimates (e.g. reference vs. windfarm area) but does not 
provide a statistical test to check for differences between strata. 
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Approach 2: directly modeling the observed data 
The observed bird counts can be modeled using a poisson regression which is a form of 
regression analysis used to model count data. By definition counts cannot be negative values. 

In general the model is defined as follows: 

Log(µ) = β0 + β1x + … 

where µ is equal to the expected number of birds per observation (cluster).   

The standard interpretation of the poisson regression coefficients is in terms of  a difference 
between the logs of expected counts. Formally, this can be written as β1 = log( μx+1) - log( μx ), 
where β is the regression coefficient, μ is the expected count and the subscripts represent 
where the predictor variable, say x, is evaluated at x and x+1 (implying a one unit change in the 
predictor variable x or e.g. comparing the reference with the windfarm area). Recall that the 
difference of two logs is equal to the log of their quotient, log( μx+1) - log( μx ) = log( μx+1 /  μx ), 
and therefore, we can interpret the exponent (inverse of the log) of the parameter estimate as 
the ratio of expected counts.   

Additionally in the analysis we took into account that observations taken along the same 
transect by the same observer are correlated with each other. This was done by analyzing the 
data with a general mixed model (including a random intercept per observer nested within a 
certain transect line) with a log-link function. 
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3. Results  
 

3.1. Summary Results 

A full species list with numbers recorded in each month is provided in Appendix 1. 

In 2010 a total of 1675 individual birds from 24 taxa (20 species and 4 higher groups) from the 
wind farm area and 1307 individual birds from 16 taxa (12 species and 4 higher groups) from 
the reference area were recorded over the four surveys.  Total bird numbers peaked in both the 
wind farm and reference areas in May and were lowest in July (Figure 4). 

Guillemot Uria aalge were the most abundant species overall but were particularly dominant in 
May (Figure 5), with a sharp drop in abundance in July.  Kittiwake Rissa tridactyla were 
common in the wind farm area, with particularly high numbers in September when they were 
observed foraging around the transition pieces.  In the reference area, gannet Morus bassanus 
were relatively abundant and were also common in the wind farm area.  Other common species 
included lesser black-backed gull Larus fuscus and Manx shearwater Puffinus puffinus both of 
which were most regularly recorded in the wind farm area.  

The weather conditions in all four surveys were generally good for bird registrations, particularly 
in May 2010 when the sea was mirror calm (conditions in the corresponding month in 2009 had 
been relatively poor), which facilitates spotting birds on the sea at distance.  However, both the 
May and September surveys were on cloudless days so there would have been glare restricting 
registrations from a small portion of the field of view.  In August there were rougher seas than in 
previous surveys which would have reduced the number of sightings in the outer distance bands 
and in addition the weather was from the north which would have created spray on those 
transects heading into the wind, further restricting visibility. 
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Figure 4. Total number of birds in each survey in each month in 2010. Upper plot: wind farm area, lower 
plot: reference area. Based on raw data, uncorrected for distance or weather. 
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Figure 5.  Numbers of the top five most abundant bird species in 2010, by month.  Upper plot: wind farm 
area, lower plot: reference area. Based on raw data, uncorrected for distance or weather. 

 

Most of the species observed in the surveys were true seabirds including a mixture of gulls, 
auks, shearwaters, terns, gannet and cormorant which were observed using the recently 
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installed transition pieces as perches.  Coastal birds (waders) were occasionally recorded 
including curlew Numenius arquata and dunlin Calidris alpine which may have been migrating 
south from breeding grounds further to the north.  Terrestrial species were also recorded 
including feral pigeon Columba livia and swallow Hirundo rustica the latter of which were 
probably on migration.  There was also a record each of coot Fulica atra and tufted duck Aythya 
fuligula. 

With the exception of the July survey regular bird sightings were made along all transects both 
on the sea and birds in flight (Figure 6 to Figure 9) with no obvious avoidance of the wind farm 
footprint in any of the surveys.  In July, very few records were made of birds on the water 
surface and sightings were relatively sparse along all transects both in the reference and wind 
farm areas (Figure 7). 
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Figure 6.  Position of survey vessel at time of bird records from Ormonde boat-based survey during May 
2010.   
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Figure 7.  Position of survey vessel at time of bird records from Ormonde boat-based survey during July 
2010. 
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Figure 8. Position of survey vessel at time of bird records from Ormonde boat-based survey during 
August 2010. 
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Figure 9.  Position of survey vessel at time of bird records from Ormonde boat-based survey during 
September 2010. 
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3.2. Species of interest 

Records were made of Manx shearwater Puffinus puffinus in all survey months throughout the 
survey area and while there appeared to be more sightings in the reference area (Figure 10), 
the total number of individuals was higher from the wind farm area.  Construction of the wind 
farm was underway by the time the surveys started in May and Figure 10 suggests that there 
was some avoidance of the wind farm, especially in September when only a single sighting was 
made in the wind farm area but ten were made in the reference area.  Numbers of Manx 
shearwater was highest in May and lowest in August with moderate numbers in July and 
September with the greatest number in the wind farm area (Figure 11).  Adults and fledged 
chicks leave their nesting areas in July and spend the winter off the coast of South America 
which suggests that individuals are much more dispersed once they are not tied to foraging near 
to their nesting sites. 

Small numbers of common scoter Melanitta nigra were recorded in the July and August surveys 
in the wind farm area, all of which were distant from the vessel and in flight. 

Three puffin Fratercula arctica as well as single record of each of coot Fulicula atra and tufted 
duck Aythya fuligula were recorded in May, of which the latter two species are more commonly 
associated with freshwater.  However, both coot and tufted duck are migratory and the 
individuals recorded were probably resting.  The coot was observed in association with a 
mooring buoy for one of the construction barges and the tufted duck was with a small group of 
guillemot. 

No red-throated diver were observed during surveys in 2010 (NB none had been recorded in the 
baseline survey in May 2009 either).  
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Figure 10.  Survey vessel position at sightings of Manx shearwater in all months of survey. 
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Figure 11. Number of Manx shearwater in each sighting, all months combined. 
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3.3. Baseline survey 

A baseline survey for Ormonde wind farm was carried out in May of 2009 (Figure 12) in which 
there were relatively fewer bird sightings and a much lower proportion of seabirds on the sea 
(as opposed to in flight) than in May 2010 (c.f. Figure 6).  This may have been partly related to 
the weather conditions on each day of survey influencing the number of sightings made- on the 
day of survey the wind was a consistent force 3 to 4 westerly/sea state 3, with visibility 
deteriorating over the survey. 

The abundance of Manx shearwater Puffinus puffinus was higher in the 2009 survey (Figure 13) 
than in 2010 (Figure 11) but as this is a highly mobile species not too much should necessarily 
be inferred from this as local distribution of this species will change on a day-to-day basis.  In 
both the 2009 surveys and the 2010 surveys, the majority of Manx shearwater sightings were 
made in the reference area. 
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Figure 12. Position of survey vessel at time of bird records from Ormonde area during May 2009 survey. 
NB turbines are proposed positions (no structures present in 2009). 
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Figure 13.  Abundance of Manx shearwater on Ormonde survey transects in May 2009. NB turbines are 
proposed positions (no structures present in 2009). Inset, 2010 combined surveys. 
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3.4. Comparative Analyses 

The results are presented in two levels.  Initially, the output of the statistical analysis is 
presented, each tier of the statistical analysis provides more detail and answers a more specific 
question regarding species numbers and spatial analysis. 

 

Question 1: Is there a global difference in the expected bird count between reference and 
wind farm area during the construction phase (2010 data only)? 

The first model is defined as follows: 

Log(counts) = intercept + wind farm 

where wind farm is defined as 1 for the wind farm area and 0 for the reference area.  

We conclude that in the wind farm area there are 1.21 times (95% CI [1.12 to 1.32], p-value < 
0.001) more birds per cluster (per observation1) than in the reference area.  Average cluster 
size correlates strongly with the total number of birds and this approach is used as the basis for 
comparing bird numbers in different areas/periods. 

The interpretation of the estimates is at first sight difficult. It is also possible to calculate the 
expected number of birds in the whole area.  Using the poisson model we can calculate the 
expected bird count per cluster in the reference and in the wind farm area. For the reference 
area this equals eintercept = e0.5275 = 1.69  and for the wind farm area this equals eintercept + wind farm = 
e0.5275+0.1925 = 2.05 birds per cluster. For the reference and the wind farm area there were in total 
775 observation points (cluster). In the reference area we expect to find 1313 birds compared to 
1592 in the wind farm area.  This is a sample of the total number of birds in both areas. Using 
the distance software it is possible to make an estimation of the total abundance in both areas. 
We estimated an abundance of 1784 birds for the reference and 2261 birds for the wind farm 
area.  

The program also gives a detection probability which was 0.64 for the reference area and 0.60 
for the wind farm area. Using these probabilities we were able to calculate the total abundance 
based on our simple model which was 1313*1.36 = 1786 birds and 1592*1.40 = 2229 birds for 
the reference and the wind farm area respectively.  

So if we know how many clusters (observation points) there are per stratum we can calculate 
the expected number of birds per stratum. If we also have the detection probabilities we can 
calculate population densities and abundances. 

 
  

                                                
1 An observation is a record of the number of birds at a given point along a survey transect. 
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Question 2: Is there additionally a difference in expected bird count between species, 
months and distance from the transect (2010 data only)? 

The next step extended the model with additional main effects to check if the expected number 
of birds per observation differed between months or species (2010 data only). For that purpose, 
individual species were selected due to their conservation status and presence of sufficient 
numbers for analysis. However it must be noted that numbers of birds recorded during each 
survey will be influenced by a range of factors such as weather, sea state, tidal cycles in 
addition to any possible effects of the wind farm. 

The corresponding model takes the form: 

Log(counts) = intercept + wind farm + month + species + distance 

The variable month indicates the month in which the observations were undertaken  (May, July, 
August and September).  The species were divided into 7 categories (all auks, Alcidae; lesser 
black-backed gull, Larus fuscus; gannet, Morus bassanus; Manx shearwater,  Puffinus puffinus; 
kittiwake, Rissa tridactyla; and guillemot, Uria aalge) representing almost 95% of the observed 
birds. The rest of the observations were included in the ‘other’ category.  The variable distance 
represents the different distance bands corresponding to the perpendicular distance between 
the observation and the transect. 

The parameter estimates are given in Table 1. 
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Table 1. Model 2 summary results. 

      95% CI   
Effect Level Rate ratio2 LL UL p-value 

Area Wind farm 1,22 1,12 1,33 <,0001 
  Reference 1       

Distance 0-50m 0,72 0,62 0,84 <,0001 
  50-100m 0,64 0,56 0,74   
  100-200m 0,70 0,61 0,80   
  200-300m 0,67 0,59 0,76   
  300m+ 1       

Species Alcidae 1,26 1,07 1,48 <,0001 
  Larus fuscus 0,95 0,78 1,16   
  Morus bassanus 0,72 0,60 0,86   
  Puffinus puffinus 1,95 1,61 2,35   
  Rissa tridactyla 1,73 1,42 2,10   
  Uria aalge 1,24 1,07 1,44   
  Other 1       

Month May 0,99 0,90 1,09 0,021 
  July 0,82 0,71 0,94   
  August 0,97 0,86 1,09   
  September 1       

 

There were therefore highly significant differences between species, month and distance from 
transect.  Species and monthly differences are considered further in the next step (Model 3). 

Note that the number of observed birds per cluster is not equally distributed over the distance 
band from the observation to the transects. The largest expected cluster number are the furthest 
away from the transect3.   

  

                                                
2 If registrations are equal the Rate ration will be 1; >1 suggests more birds in the wind farm; <1 suggests 
more in the reference area. 
3 An important assumption for the Distance Sampling Program is that the detection probability decreases 
with increasing distance to the transect and that there is no disturbance by the observer (boat). This 
assumption is cast into doubt by this result. 
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Question 3.  Are the differences in expected bird counts between wind farm and 
reference area homogeneous over the different species and months (2010 data only)? 

This is the most complex (detailed) model in which the magnitude of the difference between the 
reference and the wind farm area can depend on the level of other variables in the model. This 
phenomena can be modeled by the inclusion of interaction terms in the model: 

Log(counts) = intercept + wind farm + month + species + distance + distance*species +                   
wind farm*month + wind farm*species + species*month + wind farm*species*month 

The three way interaction was highly significant (p < 0,001) so all two way interactions and main 
effects need to stay in the model in order to give a meaningful interpretation to the highest order 
interaction term. Based on the parameters from this model we can calculate a difference (in 
terms of a rate ratio) in expected bird count between the reference area and the wind farm area 
for different species within a given month. The differences which are significant on the 10% level 
are indicated in bold in Table 2. 
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Table 2. Model 3 summary results. 

   95%CI  
Month Species Rate ratio 

(WF/Ref) 
LL UL p-value 

May Alcidae 0,87 0,70 1,08 0,21 
 Larus fuscus 0,92 0,49 1,73 0,80 
 Morus bassanus 1,18 0,49 2,81 0,71 
 Puffinus puffinus 5,70 2,62 12,39 <,0001 
 Rissa tridactyla 0,61 0,19 1,95 0,40 
 Uria aalge 1,55 1,30 1,84 <,0001 
 Other 1,08 0,71 1,64 0,73 

July Alcidae 0,69 0,21 2,33 0,56 
 Larus fuscus 1,81 0,98 3,34 0,064 
 Morus bassanus 1,02 0,71 1,45 0,92 
 Puffinus puffinus 0,74 0,39 1,42 0,37 
 Rissa tridactyla 2,72 0,63 11,67 0,18 
 Uria aalge 0,62 0,21 1,79 0,38 
 Other 0,89 0,48 1,66 0,72 

August Alcidae 1,03 0,63 1,68 0,90 
 Larus fuscus 0,95 0,41 2,20 0,90 
 Morus bassanus 1,24 0,46 3,30 0,67 
 Puffinus puffinus 0,78 0,25 2,44 0,67 
 Rissa tridactyla 1,93 0,55 6,84 0,31 
 Uria aalge 0,96 0,78 1,19 0,72 
 Other 1,42 0,59 3,43 0,44 

September Alcidae 0,66 0,42 1,04 0,07 
 Larus fuscus 0,92 0,52 1,63 0,77 
 Morus bassanus 1,13 0,73 1,73 0,59 
 Puffinus puffinus 0,30 0,04 2,23 0,24 
 Rissa tridactyla 2,70 1,74 4,19 <,0001 
 Uria aalge 0,97 0,76 1,24 0,80 
 Other 0,93 0,54 1,60 0,79 

 

                                                
4 Significance has been accepted at the 10% significance level because, compared with the other non-
significant p-values there is a large gap so a p-value < 0.1 will indicate a certain trend but not excluding a 
rate ratio of 1. 
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Note that only in August are there no significant differences between the reference and the wind 
farm area. The interpretation of the table, using Manx shearwater in May 2010 and kittiwake in 
September as examples, is as follows: 

- there were 5.70 times (95% CI [2.62 to 12.39], p-value < 0.001) more shearwater (Puffinus 
puffinus) per cluster (per observation) in the wind farm area compared to the reference area 
in May. These large differences were not observed in the remaining months.  It is likely that  
the differences might be due to seasonal aspects of the ecology of the different bird species; 

- there were significantly more kittiwake (Rissa tridactyla) per cluster (per observation) in the 
wind farm than in the reference area in September (2.7 times more (95% CI [1.74 to 4.19], 
p-value < 0.001). 

 

Question 4. Is there a difference in expected bird count between wind farm and 
reference area during pre-construction and construction phase using information 
obtained in the month of May in 2009 and 2010? 

The goal of the final model was to test if there was a difference between the reference and the 
wind farm area in 2009 and 2010. The available data from 2009 were only sampled in May. 
Therefore we took a subset (only observations from May) of the 2010 data. 

We first compared the general (species independent) differences in reference and wind farm 
area between the pre- construction periods and the construction periods using the following 
simple log-linear regression model: 

Log(count) = intercept + wind farm + year + species + distance + year*wind farm  

From this model we conclude that: 

- in 2009 (pre-construction): the expected number of birds in the wind farm area is 0.85 
times the number of birds in the reference area (95% CI [0.73 to 0.99]; p-value = 0.041); 

- in 2010 (construction): the expected number of birds in the wind farm area is 1.12 times 
the number of birds in the reference area (95% CI [0.99 to 1.27]; p-value = 0.077). 

Note that birds preferred the reference to the wind farm area in 2009.  The trend was reversed 
in 2010 but the differenced was not significant at the 5% level. 

We can further analyze the data in more detail using the following model: 

Log(count) = intercept + wind farm + year + species + distance + year*wind farm + species* 
wind farm + year*species + year*species*wind farm 

From the parameter estimates of this model we estimated the differences between the 
reference and the wind farm area for different species allowing for different effects in the pre- 
construction and construction phases (May 2009/10). Results are presented in Table 3. 
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Table 3. Model 4 summary results. 

      95% CI   
Phase Species Rate ratio 

(WF/Ref) 
LL UL p-value 

Pre-construction Alcidae 1,75 0,35 8,71 0,496 
  Larus fuscus 0,82 0,56 1,20 0,301 
  Morus bassanus 0,72 0,50 1,02 0,067 
  Puffinus puffinus 0,92 0,71 1,19 0,527 
  Rissa tridactyla 1,01 0,38 2,73 0,980 
  Uria aalge 0,60 0,43 0,83 0,002 
  0ther 1,64 0,98 2,74 0,060 

Construction Alcidae 0,81 0,65 1,00 0,055 
  Larus fuscus 0,62 0,33 1,16 0,136 
  Morus bassanus 0,96 0,40 2,27 0,918 
  Puffinus puffinus 4,95 2,28 10,74 <,0001 
  Rissa tridactyla 1,00 0,34 2,96 0,997 
  Uria aalge 1,38 1,16 1,65 0,0004 
  Other 0,82 0,54 1,26 0,37 

 

For certain species (those highlighted in bold) there was therefore a significant difference 
between numbers in the wind farm and reference areas. For example, auks (Alcidae) were 
significantly more abundant in the reference area than in the wind farm during construction 
whereas Manx shearwater were registered more frequently within the wind farm construction 
area. 

 

 

3.5. Key Species Accounts 

Key species data are summarised below. Individual species were selected due to their 
conservation status and presence of sufficient numbers for analysis. However it must be noted 
that numbers of birds recorded during each survey will be influenced by a range of factors such 
as weather, sea state, tidal cycles in addition to any possible effects of the wind farm. 

 

Gannet  Morus bassanus 

The gannet is a sea dwelling bird, occurring on land to breed only.  The birds that occur in the 
wind farm area are adults moving between breeding sites and immature birds that roam the 
seas prior to joining the breeding population.    

There were no statistically significant differences between wind farm and reference area during 
construction (there had been a preference for the reference area during the May 2009 baseline 
survey). In general, the birds were widely distributed across the survey area, but were most 
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frequently recorded in the buffer zone of the wind farm area and reference site towards the 
seaward end of the transects.  Numbers were quite consistent across the surveys, the pre-
construction and construction comparisons seemingly show a slight dip in numbers; however 
the numbers increased again in July, resulting from immigration of non-breeding birds.    

 

Manx Shearwater Puffinus puffinus  

In May 2010 Manx shearwater occurrence was 5.70  greater in the wind farm than in the 
reference area (expected cluster (or group) size was 5.7 times greater). 

Manx Shearwaters are a very nomadic bird spending 80% of the year at sea covering vast 
distances across the Atlantic Ocean coming on land only to breed.  Even then the males spend 
a great amount of time foraging to provide for his mate and chicks. 

The species spend the winter months in the southern hemisphere; therefore they will only occur 
at the study area during the spring and summer months. 

The main period the species are recorded on the site is during the early spring passage, the 
peak numbers occurred during May in 2010, when there were significantly more birds in the 
wind farm than reference area.  Numbers tended to decrease through the remainder of the 
programme.  

The location of the site is well within the foraging range of the breeding colonies in the Western 
Isles and Pembrokeshire Islands.  The level of movement from these colonies and occurrence 
at sites such as Ormonde is dependent largely upon the availability of food.  

Given the numbers and the behaviour of the birds recorded, it suggests that birds were 
commuting through the survey area rather than using it as a foraging area. 

 

Guillemot  Uria aalge   

In May 2010 Guillemot registrations were 1.55 times larger in the wind farm than in the 
reference area. 

Guillimot occurrence on the site in spring would be exclusively non breeding birds, loafing and 

foraging within the waters within the reference site and windfarm site. Therefore numbers would 

be lower during the breeding season, however most fledge early July and then join the adults in 

rafts in inshore waters.  

 

Occurrence at the windfarm site and reference area showed some marked fluctuations, 

seemingly unrelated to the construction works, with both the reference site and wind farm site 

mirroring the fluctuations.  This is supported by figures in both the wind farm site and the 

reference area, both following similar trends in bird numbers. Pre-construction numbers 

recorded in May 2009 were quite low within the proposed wind farm site; however, as the 

construction had not begun it is likely that this was due to natural effects. 
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Lesser Black Backed Gull  Larus fuscus 

In July 2010 lesser black backed gull Larus fuscus registrations were 1.81 times larger in the 
wind farm than in the reference area. 

Lesser Black Backed Gulls recorded on site tend to originate from the local breeding colonies at 
Walney and the Ribble marshes. 

Generally the birds tend to return to their breeding grounds in mid February, however it seems 
that the passage along the north west coast seems to be strongest in March and April.  

Alone amongst the key species, there was some evidence of a negative effect of wind farm 
construction as fewer birds were recorded at the wind farm site in 2010, during the construction 
period, than during the May 2009 pre-construction period.  However, the trend was similar at the 
reference area and any conclusions taken from this must be treated with caution. 

 

Kittiwake  Rissa tridactyla 

In September 2010 Kittiwake Rissa tridactyla registrations were 2.70 times larger in the wind 
farm than in the reference area. 

This species occurs throughout the year with winter movements tending to be further out to sea, 
where it lives a nomadic existence. 

The nearest breeding areas to the site include a historic colony on a gas platform off 
Morecambe Bay, and at Liverpool Docks.   

Birds were recorded in the wind farm and the reference area in broadly similar numbers, with 
the exception of a peak at the wind farm site in September 2010.  There was no corresponding 
increase at the reference area and it may be that birds were attracted to turbine foundations or 
vessel activity in the wind farm area. 
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4. Summary 
Comparisons between baseline and during-construction surveys have to some extent been 
compromised by the limitation of baseline observations to a single survey (May 2009).  Bird 
numbers were relatively low during this survey, potentially due to conditions at the time of 
survey and/or natural variability in bird distributions.  

An exception was Manx shearwater Puffinus puffinus which were more regularly recorded in 
2009 than in 2010; this is a highly mobile species and local distribution will vary on a day-to-day 
basis.  In the May 2010 surveys, corresponding to the seasonal peak for this species (see 
Figure 5) the majority of Manx shearwater sightings were made in the wind farm area.  It would 
be useful to relate this significant result to construction activity at the time of the survey. 

For other bird species recorded at the site there is strong evidence that the wind farm area was 
relatively favoured over the reference area in 2010.  This may to some extent reflect that the 
wind farm lies slightly inshore of the reference area and closer to certain important inshore 
areas such as Walney Island. 

With regards to Kittiwakes it is noticeable that numbers increased significantly in the wind farm 
site in September 2010.  This may be due to the introduction of the towers, therefore providing a 
further habitat for this species to exploit. 

The surveys were not timed around specific wind farm installation activities and so no inference 
can be made as to the importance, or otherwise, of activities such as pile driving but the surveys 
do provide a comparison of bird distribution in the presence of increased vessel activity and, 
over the course of the construction programme through spring and summer 2010, physical 
structures in the wind farm area.  It would be of interest to repeat these analyses incorporating 
data obtained after all turbines are installed and operational. 

The relatively low numbers of birds at the site across the baseline and during-construction 
surveys, particularly key species such as common scoter and red-throated diver (the latter being 
absent across all surveys) suggests that there is no evidence that these important species could 
be significantly affected by wind farm activities at the Ormonde site.  This tentative conclusion 
should be caveated by noting that considerable wind farm construction and operation activity is 
either ongoing or planned in the area and interactions with other developments are possible. 
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Appendix 1 

2009 and 2010 Survey Data 
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Ormonde Wind Farm Area 

Common name Species May 
2009 

May 
2010 

July 
2010 

August 
2010 

September 
2010 

Arctic skua Stercorarius 
parasiticus 0 0 1 1 0 

Arctic/common tern Sterna 
paradisaea/hriundo 0 0 0 0 0 

Auk sp. Alcidae 3 145 3 46 25 

Common scoter Melanitta nigra 0 0 6 7 0 

Coot Fulica atra 0 1 0 0 0 

Cormorant Phalacrocorax carbo 0 0 0 0 7 

Curlew Numenius arquata 0 0 8 0 0 

Feral pigeon Columba livia 0 1 0 0 0 

Fulmar Fulmaris glacialis 2 3 0 1 0 

Gannet Morus bassanus 58 39 57 7 58 

Great black-backed gull Larus marinus 1 0 2 3 13 

Guillemot Uria aalge 54 336 4 212 132 

Gull sp. Laridae 38 31 13 12 5 

Herring gull Larus argentatus 2 0 1 0 0 

Kittiwake Rissa tridactyla 7 21 3 4 146 

Lesser black-backed gull Larus fuscus 89 20 37 15 77 

Manx shearwater Puffinus puffinus 162 116 15 6 1 

Puffin Fratercula arctica 0 4 0 0 0 

Razorbill Alca torda 9 12 0 4 0 

Sandwich tern Sterna sandivicensis 0 0 0 0 5 

Storm petrel Hydrobates pelagicus 0 0 1 0 0 

Swallow Hirundo rustica 0 5 0 0 0 

Tern sp. Sterna sp. 0 0 0 1 0 

Tufted duck Aythya fuligula 0 1 0 0 0 
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Ormonde Reference Area 

Common name Species May 
2009 

May 
2010 

July 
2010 

August 
2010 

September 
2010 

Auk sp. Alcidae 3 208 232 27 93 

Black-backed gull 
sp. 

Larus sp. 
0 0 0 1 0 

Curlew Numenius arquata 0 0 1 0 0 

Dunlin Calidris alpina 0 0 9 0 0 

Fulmar Fulmaris glacialis 3 0 1 0 0 

Gannet Morus bassanus 71 6 72 10 47 

Great black-
backed gull 

Larus marinus 
1 0 1 0 12 

Guillemot Uria aalge 119 222 26 162 135 

Gull sp. Laridae 3 4 2 5 13 

Kittiwake Rissa tridactyla 9 4 5 0 25 

Lesser black-
backed gull 

Larus fuscus 
60 21 15 9 16 

Manx shearwater Puffinus puffinus 316 7 27 6 34 

Puffin Fratercula arctica 0 3 0 0 0 

Razorbill Alca torda 6 18 1 0 6 

Swallow Hirundo rustica 0 12 0 0 2 

Wader sp. Charadriiformes 0 0 9 0 0 

Skua sp Stercorarius sp 2 0 0 0 0 

Cormorant Phalacrocorax carbo 1 0 0 0 0 
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Appendix 2 

Statistical Analysis Output 

Output of model to answer research question 1:  

Is there a global difference in the expected bird count between reference and wind farm area during 
the construction phase (2010 data only)? 
 

 
 

Covariance Parameter Estimates 

Cov Parm Subject Estimate Standard Error 

Intercept Transect_(Port_1__o) 0.05468 0.02541 

 

Solutions for Fixed Effects 

Effect reference Estimate Standard Error DF t Value Pr > |t| 

Intercept   0.5275 0.07388 11 7.14 <.0001 

reference 0 0.1925 0.04174 1532 4.61 <.0001 

reference 1 0 . . . . 

 

Type III Tests of Fixed Effects 

Effect Num DF Den DF F Value Pr > F 

reference 1 1532 21.26 <.0001 
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Output of model to answer research question 2 

Is there additionally a difference in expected bird count between species, months and distance from 
the transect (2010 data only)? 

 

Covariance Parameter Estimates 

Cov Parm Subject Estimate Standard Error 

Intercept Transect_(Port_1__o) 0.05139 0.02418 

 

Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard Error DF t Value Pr > |t| 

Intercept         0.6869 0.1068 11 6.43 <.0001 

reference       0 0.1988 0.04226 1519 4.70 <.0001 

reference       1 0 . . . . 

Distance_Band   a     -0.3289 0.07723 1519 -4.26 <.0001 

Distance_Band   b     -0.4441 0.07344 1519 -6.05 <.0001 

Distance_Band   c     -0.3538 0.06863 1519 -5.15 <.0001 

Distance_Band   d     -0.3950 0.06411 1519 -6.16 <.0001 

Distance_Band   e     0 . . . . 

Species Alcidae       0.2281 0.08349 1519 2.73 0.0064 

Species Larus fuscus       -0.05035 0.1002 1519 -0.50 0.6156 

Species Morus bassanus       -0.3271 0.09160 1519 -3.57 0.0004 

Species Puffinus puffinus       0.6654 0.09658 1519 6.89 <.0001 

Species Rissa tridactyla       0.5467 0.09965 1519 5.49 <.0001 

Species Uria aalge       0.2163 0.07645 1519 2.83 0.0047 

Species zother       0 . . . . 

month     5   -0.00551 0.04898 1519 -0.11 0.9104 

month     7   -0.2041 0.07008 1519 -2.91 0.0036 

month     8   -0.03138 0.05865 1519 -0.54 0.5926 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard Error DF t Value Pr > |t| 

month     9   0 . . . . 

 

Type III Tests of Fixed Effects 

Effect Num DF Den DF F Value Pr > F 

reference 1 1519 22.12 <.0001 

Distance_Band 4 1519 12.33 <.0001 

Species 6 1519 26.01 <.0001 

month 3 1519 3.24 0.0213 

 

 

Output of model to answer research question 3 

Are the differences in expected bird counts between wind farm and reference area homogeneous over the 
different species and months (2010 data only)? 

 

 

 
Covariance Parameter Estimates 

Cov Parm Subject Estimate Standard Error 

Intercept Transect_(Port_1__o) 0.04220 0.02059 

 

Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

Intercept         0.5856 0.2049 11 2.86 0.0156 

Distance_Band   a     -0.2188 0.2089 1450 -1.05 0.2950 

Distance_Band   b     -0.3055 0.2015 1450 -1.52 0.1298 

Distance_Band   c     -0.5481 0.2075 1450 -2.64 0.0083 

Distance_Band   d     -0.3910 0.2020 1450 -1.94 0.0530 

Distance_Band   e     0 . . . . 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

Species Alcidae       0.3878 0.2207 1450 1.76 0.0792 

Species Larus 
fuscus 

      0.5070 0.3820 1450 1.33 0.1846 

Species Morus 
bassanus 

      -0.2503 0.2509 1450 -1.00 0.3186 

Species Puffinus 
puffinus 

      0.2655 0.2844 1450 0.93 0.3507 

Species Rissa 
tridactyla 

      1.0955 0.2930 1450 3.74 0.0002 

Species Uria aalge       0.3875 0.5503 1450 0.70 0.4814 

Species zother       0 . . . . 

month     5   0.2938 0.2443 1450 1.20 0.2293 

month     7   0.4185 0.3159 1450 1.32 0.1854 

month     8   -0.2772 0.4481 1450 -0.62 0.5362 

month     9   0 . . . . 

reference       0 -0.07422 0.2769 1450 -0.27 0.7887 

reference       1 0 . . . . 

month*Species Alcidae   5   -0.2259 0.2745 1450 -0.82 0.4107 

month*Species Larus 
fuscus 

  5   -0.6674 0.4154 1450 -1.61 0.1084 

month*Species Morus 
bassanus 

  5   -0.5156 0.5022 1450 -1.03 0.3047 

month*Species Puffinus 
puffinus 

  5   -0.9772 0.4842 1450 -2.02 0.0438 

month*Species Rissa 
tridactyla 

  5   0.6389 0.6439 1450 0.99 0.3212 

month*Species Uria aalge   5   -0.5953 0.2684 1450 -2.22 0.0267 

month*Species zother   5   0 . . . . 

month*Species Alcidae   7   -0.8886 0.3924 1450 -2.26 0.0237 

month*Species Larus 
fuscus 

  7   -0.8631 0.4838 1450 -1.78 0.0746 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

month*Species Morus 
bassanus 

  7   -0.5407 0.3720 1450 -1.45 0.1464 

month*Species Puffinus 
puffinus 

  7   -0.5513 0.4102 1450 -1.34 0.1791 

month*Species Rissa 
tridactyla 

  7   -1.3867 0.5881 1450 -2.36 0.0185 

month*Species Uria aalge   7   -0.8272 0.3820 1450 -2.17 0.0305 

month*Species zother   7   0 . . . . 

month*Species Alcidae   8   0.2551 0.5036 1450 0.51 0.6125 

month*Species Larus 
fuscus 

  8   -0.04719 0.6144 1450 -0.08 0.9388 

month*Species Morus 
bassanus 

  8   -0.01485 0.5705 1450 -0.03 0.9792 

month*Species Puffinus 
puffinus 

  8   -0.1009 0.6332 1450 -0.16 0.8735 

month*Species Rissa 
tridactyla 

  8   -0.2017 0.6204 1450 -0.33 0.7451 

month*Species Uria aalge   8   0.4124 0.4635 1450 0.89 0.3738 

month*Species zother   8   0 . . . . 

month*Species Alcidae   9   0 . . . . 

month*Species Larus 
fuscus 

  9   0 . . . . 

month*Species Morus 
bassanus 

  9   0 . . . . 

month*Species Puffinus 
puffinus 

  9   0 . . . . 

month*Species Rissa 
tridactyla 

  9   0 . . . . 

month*Species Uria aalge   9   0 . . . . 

month*Species zother   9   0 . . . . 

reference*Species Alcidae     0 -0.3357 0.3577 1450 -0.94 0.3481 

reference*Species Larus 
fuscus 

    0 -0.01025 0.4012 1450 -0.03 0.9796 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

reference*Species Morus 
bassanus 

    0 0.1932 0.3508 1450 0.55 0.5819 

reference*Species Puffinus 
puffinus 

    0 -1.1230 1.0562 1450 -1.06 0.2878 

reference*Species Rissa 
tridactyla 

    0 1.0669 0.3551 1450 3.00 0.0027 

reference*Species Uria aalge     0 0.04315 0.3029 1450 0.14 0.8867 

reference*Species zother     0 0 . . . . 

reference*Species Alcidae     1 0 . . . . 

reference*Species Larus 
fuscus 

    1 0 . . . . 

reference*Species Morus 
bassanus 

    1 0 . . . . 

reference*Species Puffinus 
puffinus 

    1 0 . . . . 

reference*Species Rissa 
tridactyla 

    1 0 . . . . 

reference*Species Uria aalge     1 0 . . . . 

reference*Species zother     1 0 . . . . 

month*reference     5 0 0.1485 0.3489 1450 0.43 0.6704 

month*reference     5 1 0 . . . . 

month*reference     7 0 -0.03745 0.4164 1450 -0.09 0.9283 

month*reference     7 1 0 . . . . 

month*reference     8 0 0.4238 0.5303 1450 0.80 0.4244 

month*reference     8 1 0 . . . . 

month*reference     9 0 0 . . . . 

month*reference     9 1 0 . . . . 

month*referenc*Species Alcidae   5 0 0.1236 0.4300 1450 0.29 0.7738 

month*referenc*Species Larus 
fuscus 

  5 0 -0.1480 0.5536 1450 -0.27 0.7892 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

month*referenc*Species Morus 
bassanus 

  5 0 -0.1049 0.6030 1450 -0.17 0.8619 

month*referenc*Species Puffinus 
puffinus 

  5 0 2.7891 1.1456 1450 2.43 0.0150 

month*referenc*Species Rissa 
tridactyla 

  5 0 -1.6352 0.7300 1450 -2.24 0.0252 

month*referenc*Species Uria aalge   5 0 0.3179 0.3805 1450 0.84 0.4035 

month*referenc*Species zother   5 0 0 . . . . 

month*referenc*Species Alcidae   5 1 0 . . . . 

month*referenc*Species Larus 
fuscus 

  5 1 0 . . . . 

month*referenc*Species Morus 
bassanus 

  5 1 0 . . . . 

month*referenc*Species Puffinus 
puffinus 

  5 1 0 . . . . 

month*referenc*Species Rissa 
tridactyla 

  5 1 0 . . . . 

month*referenc*Species Uria aalge   5 1 0 . . . . 

month*referenc*Species zother   5 1 0 . . . . 

month*referenc*Species Alcidae   7 0 0.08311 0.7780 1450 0.11 0.9149 

month*referenc*Species Larus 
fuscus 

  7 0 0.7161 0.5950 1450 1.20 0.2290 

month*referenc*Species Morus 
bassanus 

  7 0 -0.06425 0.5023 1450 -0.13 0.8982 

month*referenc*Species Puffinus 
puffinus 

  7 0 0.9339 1.1515 1450 0.81 0.4175 

month*referenc*Species Rissa 
tridactyla 

  7 0 0.04512 0.8844 1450 0.05 0.9593 

month*referenc*Species Uria aalge   7 0 -0.4114 0.6933 1450 -0.59 0.5530 

month*referenc*Species zother   7 0 0 . . . . 

month*referenc*Species Alcidae   7 1 0 . . . . 

month*referenc*Species Larus 
fuscus 

  7 1 0 . . . . 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

month*referenc*Species Morus 
bassanus 

  7 1 0 . . . . 

month*referenc*Species Puffinus 
puffinus 

  7 1 0 . . . . 

month*referenc*Species Rissa 
tridactyla 

  7 1 0 . . . . 

month*referenc*Species Uria aalge   7 1 0 . . . . 

month*referenc*Species zother   7 1 0 . . . . 

month*referenc*Species Alcidae   8 0 0.01847 0.6273 1450 0.03 0.9765 

month*referenc*Species Larus 
fuscus 

  8 0 -0.3935 0.7411 1450 -0.53 0.5955 

month*referenc*Species Morus 
bassanus 

  8 0 -0.3304 0.7614 1450 -0.43 0.6644 

month*referenc*Species Puffinus 
puffinus 

  8 0 0.5230 1.2855 1450 0.41 0.6842 

month*referenc*Species Rissa 
tridactyla 

  8 0 -0.7575 0.8675 1450 -0.87 0.3827 

month*referenc*Species Uria aalge   8 0 -0.4303 0.5547 1450 -0.78 0.4380 

month*referenc*Species zother   8 0 0 . . . . 

month*referenc*Species Alcidae   8 1 0 . . . . 

month*referenc*Species Larus 
fuscus 

  8 1 0 . . . . 

month*referenc*Species Morus 
bassanus 

  8 1 0 . . . . 

month*referenc*Species Puffinus 
puffinus 

  8 1 0 . . . . 

month*referenc*Species Rissa 
tridactyla 

  8 1 0 . . . . 

month*referenc*Species Uria aalge   8 1 0 . . . . 

month*referenc*Species zother   8 1 0 . . . . 

month*referenc*Species Alcidae   9 0 0 . . . . 

month*referenc*Species Larus 
fuscus 

  9 0 0 . . . . 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

month*referenc*Species Morus 
bassanus 

  9 0 0 . . . . 

month*referenc*Species Puffinus 
puffinus 

  9 0 0 . . . . 

month*referenc*Species Rissa 
tridactyla 

  9 0 0 . . . . 

month*referenc*Species Uria aalge   9 0 0 . . . . 

month*referenc*Species zother   9 0 0 . . . . 

month*referenc*Species Alcidae   9 1 0 . . . . 

month*referenc*Species Larus 
fuscus 

  9 1 0 . . . . 

month*referenc*Species Morus 
bassanus 

  9 1 0 . . . . 

month*referenc*Species Puffinus 
puffinus 

  9 1 0 . . . . 

month*referenc*Species Rissa 
tridactyla 

  9 1 0 . . . . 

month*referenc*Species Uria aalge   9 1 0 . . . . 

month*referenc*Species zother   9 1 0 . . . . 

Species*Distance_Band Alcidae a     -0.00434 0.6233 1450 -0.01 0.9944 

Species*Distance_Band Alcidae b     -0.5231 0.7507 1450 -0.70 0.4860 

Species*Distance_Band Alcidae c     0.1334 0.4230 1450 0.32 0.7526 

Species*Distance_Band Alcidae d     0.3057 0.2263 1450 1.35 0.1770 

Species*Distance_Band Alcidae e     0 . . . . 

Species*Distance_Band Larus 
fuscus 

a     -0.3839 0.3367 1450 -1.14 0.2545 

Species*Distance_Band Larus 
fuscus 

b     -0.2799 0.3290 1450 -0.85 0.3950 

Species*Distance_Band Larus 
fuscus 

c     -0.1013 0.3277 1450 -0.31 0.7573 

Species*Distance_Band Larus 
fuscus 

d     -0.1166 0.3160 1450 -0.37 0.7123 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

Species*Distance_Band Larus 
fuscus 

e     0 . . . . 

Species*Distance_Band Morus 
bassanus 

a     0.1223 0.3391 1450 0.36 0.7184 

Species*Distance_Band Morus 
bassanus 

b     0.2384 0.2919 1450 0.82 0.4142 

Species*Distance_Band Morus 
bassanus 

c     0.3602 0.2741 1450 1.31 0.1890 

Species*Distance_Band Morus 
bassanus 

d     0.1988 0.2615 1450 0.76 0.4473 

Species*Distance_Band Morus 
bassanus 

e     0 . . . . 

Species*Distance_Band Puffinus 
puffinus 

a     0.2401 0.3383 1450 0.71 0.4781 

Species*Distance_Band Puffinus 
puffinus 

b     -0.3352 0.3651 1450 -0.92 0.3587 

Species*Distance_Band Puffinus 
puffinus 

c     0.9493 0.2798 1450 3.39 0.0007 

Species*Distance_Band Puffinus 
puffinus 

d     -0.1956 0.3192 1450 -0.61 0.5401 

Species*Distance_Band Puffinus 
puffinus 

e     0 . . . . 

Species*Distance_Band Rissa 
tridactyla 

a     -1.2804 0.3261 1450 -3.93 <.0001 

Species*Distance_Band Rissa 
tridactyla 

b     -1.0876 0.2985 1450 -3.64 0.0003 

Species*Distance_Band Rissa 
tridactyla 

c     -1.3164 0.3383 1450 -3.89 0.0001 

Species*Distance_Band Rissa 
tridactyla 

d     -1.6958 0.3336 1450 -5.08 <.0001 

Species*Distance_Band Rissa 
tridactyla 

e     0 . . . . 

Species*Distance_Band Uria aalge a     -0.04186 0.5512 1450 -0.08 0.9395 

Species*Distance_Band Uria aalge b     -0.1014 0.5472 1450 -0.19 0.8530 

Species*Distance_Band Uria aalge c     0.2197 0.5482 1450 0.40 0.6886 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

month reference Estimate Standard 
Error 

DF t Value Pr > |t| 

Species*Distance_Band Uria aalge d     0.05453 0.5506 1450 0.10 0.9211 

Species*Distance_Band Uria aalge e     0 . . . . 

Species*Distance_Band zother a     0 . . . . 

Species*Distance_Band zother b     0 . . . . 

Species*Distance_Band zother c     0 . . . . 

Species*Distance_Band zother d     0 . . . . 

Species*Distance_Band zother e     0 . . . . 

 

Type III Tests of Fixed Effects 

Effect Num DF Den DF F Value Pr > F 

Distance_Band 4 1450 9.10 <.0001 

Species 6 1450 1.39 0.2159 

month 3 1450 3.94 0.0082 

reference 1 1450 0.94 0.3316 

month*Species 18 1450 2.47 0.0006 

reference*Species 6 1450 0.94 0.4651 

month*reference 3 1450 0.88 0.4522 

month*referenc*Species 18 1450 1.97 0.0091 

Species*Distance_Band 24 1450 5.24 <.0001 

 

month*referenc*Species Least Squares Means 

Species month reference Estimate Standard Error DF t Value Pr > |t| 

Alcidae 5 0 0.5932 0.2209 1450 2.69 0.0073 

Larus fuscus 5 0 0.1661 0.2374 1450 0.70 0.4843 

Morus bassanus 5 0 0.1674 0.1779 1450 0.94 0.3470 

Puffinus puffinus 5 0 1.7471 0.1242 1450 14.07 <.0001 

Rissa tridactyla 5 0 0.7511 0.2329 1450 3.22 0.0013 
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month*referenc*Species Least Squares Means 

Species month reference Estimate Standard Error DF t Value Pr > |t| 

Uria aalge 5 0 0.8405 0.1305 1450 6.44 <.0001 

zother 5 0 0.6610 0.1490 1450 4.44 <.0001 

Alcidae 5 1 0.7310 0.2218 1450 3.30 0.0010 

Larus fuscus 5 1 0.2501 0.2311 1450 1.08 0.2794 

Morus bassanus 5 1 0.004744 0.4176 1450 0.01 0.9909 

Puffinus puffinus 5 1 0.006784 0.3899 1450 0.02 0.9861 

Rissa tridactyla 5 1 1.2451 0.5491 1450 2.27 0.0235 

Uria aalge 5 1 0.4051 0.1297 1450 3.12 0.0018 

zother 5 1 0.5867 0.1769 1450 3.32 0.0009 

Alcidae 7 0 -0.1714 0.6216 1450 -0.28 0.7828 

Larus fuscus 7 0 0.7732 0.1804 1450 4.29 <.0001 

Morus bassanus 7 0 0.1217 0.1524 1450 0.80 0.4248 

Puffinus puffinus 7 0 0.2565 0.2796 1450 0.92 0.3590 

Rissa tridactyla 7 0 0.3444 0.5866 1450 0.59 0.5572 

Uria aalge 7 0 -0.1820 0.5167 1450 -0.35 0.7247 

zother 7 0 0.5997 0.1927 1450 3.11 0.0019 

Alcidae 7 1 0.1929 0.2986 1450 0.65 0.5183 

Larus fuscus 7 1 0.1790 0.2672 1450 0.67 0.5030 

Morus bassanus 7 1 0.1044 0.1388 1450 0.75 0.4524 

Puffinus puffinus 7 1 0.5573 0.2121 1450 2.63 0.0087 

Rissa tridactyla 7 1 -0.6559 0.4634 1450 -1.42 0.1571 

Uria aalge 7 1 0.2979 0.2297 1450 1.30 0.1950 

zother 7 1 0.7114 0.2661 1450 2.67 0.0076 

Alcidae 8 0 0.6732 0.2486 1450 2.71 0.0068 

Larus fuscus 8 0 0.2450 0.2792 1450 0.88 0.3803 

Morus bassanus 8 0 0.1469 0.3921 1450 0.37 0.7080 
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month*referenc*Species Least Squares Means 

Species month reference Estimate Standard Error DF t Value Pr > |t| 

Puffinus puffinus 8 0 0.06165 0.4198 1450 0.15 0.8833 

Rissa tridactyla 8 0 0.4924 0.5131 1450 0.96 0.3374 

Uria aalge 8 0 0.8042 0.1377 1450 5.84 <.0001 

zother 8 0 0.3653 0.2017 1450 1.81 0.0704 

Alcidae 8 1 0.6409 0.2650 1450 2.42 0.0157 

Larus fuscus 8 1 0.2992 0.3432 1450 0.87 0.3834 

Morus bassanus 8 1 -0.06551 0.3302 1450 -0.20 0.8428 

Puffinus puffinus 8 1 0.3121 0.4166 1450 0.75 0.4539 

Rissa tridactyla 8 1 -0.1665 0.3891 1450 -0.43 0.6687 

Uria aalge 8 1 0.8418 0.1435 1450 5.86 <.0001 

zother 8 1 0.01571 0.4164 1450 0.04 0.9699 

Alcidae 9 0 0.2531 0.2837 1450 0.89 0.3725 

Larus fuscus 9 0 0.5392 0.1523 1450 3.54 0.0004 

Morus bassanus 9 0 0.3456 0.1747 1450 1.98 0.0482 

Puffinus puffinus 9 0 -0.5071 1.0104 1450 -0.50 0.6159 

Rissa tridactyla 9 0 1.3050 0.1300 1450 10.04 <.0001 

Uria aalge 9 0 0.6756 0.1470 1450 4.59 <.0001 

zother 9 0 0.2187 0.2243 1450 0.98 0.3297 

Alcidae 9 1 0.6630 0.2380 1450 2.79 0.0054 

Larus fuscus 9 1 0.6236 0.2634 1450 2.37 0.0180 

Morus bassanus 9 1 0.2266 0.1796 1450 1.26 0.2074 

Puffinus puffinus 9 1 0.6902 0.1898 1450 3.64 0.0003 

Rissa tridactyla 9 1 0.3124 0.2155 1450 1.45 0.1473 

Uria aalge 9 1 0.7066 0.1472 1450 4.80 <.0001 

zother 9 1 0.2929 0.1883 1450 1.56 0.1199 

 

Simple Effect Comparisons of month*referenc*Species Least Squares Means By month*Species 
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Simple Effect Level reference _reference Estimate Standard Error DF t Value Pr > |t| 

month*Species 5 Alcidae 0 1 -0.1378 0.1103 1450 -1.25 0.2118 

month*Species 5 Larus fuscus 0 1 -0.08397 0.3231 1450 -0.26 0.7950 

month*Species 5 Morus bassanus 0 1 0.1626 0.4438 1450 0.37 0.7141 

month*Species 5 Puffinus puffinus 0 1 1.7404 0.3963 1450 4.39 <.0001 

month*Species 5 Rissa tridactyla 0 1 -0.4941 0.5925 1450 -0.83 0.4045 

month*Species 5 Uria aalge 0 1 0.4354 0.08937 1450 4.87 <.0001 

month*Species 5 zother 0 1 0.07429 0.2159 1450 0.34 0.7308 

month*Species 7 Alcidae 0 1 -0.3643 0.6175 1450 -0.59 0.5554 

month*Species 7 Larus fuscus 0 1 0.5942 0.3128 1450 1.90 0.0577 

month*Species 7 Morus bassanus 0 1 0.01731 0.1802 1450 0.10 0.9235 

month*Species 7 Puffinus puffinus 0 1 -0.3008 0.3325 1450 -0.90 0.3657 

month*Species 7 Rissa tridactyla 0 1 1.0003 0.7432 1450 1.35 0.1785 

month*Species 7 Uria aalge 0 1 -0.4799 0.5413 1450 -0.89 0.3755 

month*Species 7 zother 0 1 -0.1117 0.3170 1450 -0.35 0.7247 

month*Species 8 Alcidae 0 1 0.03231 0.2486 1450 0.13 0.8966 

month*Species 8 Larus fuscus 0 1 -0.05422 0.4296 1450 -0.13 0.8996 

month*Species 8 Morus bassanus 0 1 0.2124 0.5004 1450 0.42 0.6713 

month*Species 8 Puffinus puffinus 0 1 -0.2505 0.5822 1450 -0.43 0.6671 

month*Species 8 Rissa tridactyla 0 1 0.6589 0.6449 1450 1.02 0.3071 

month*Species 8 Uria aalge 0 1 -0.03764 0.1067 1450 -0.35 0.7244 

month*Species 8 zother 0 1 0.3496 0.4509 1450 0.78 0.4383 

month*Species 9 Alcidae 0 1 -0.4099 0.2296 1450 -1.79 0.0744 

month*Species 9 Larus fuscus 0 1 -0.08447 0.2938 1450 -0.29 0.7738 

month*Species 9 Morus bassanus 0 1 0.1190 0.2179 1450 0.55 0.5851 

month*Species 9 Puffinus puffinus 0 1 -1.1973 1.0206 1450 -1.17 0.2409 

month*Species 9 Rissa tridactyla 0 1 0.9926 0.2244 1450 4.42 <.0001 

month*Species 9 Uria aalge 0 1 -0.03107 0.1253 1450 -0.25 0.8042 
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Simple Effect Comparisons of month*referenc*Species Least Squares Means By month*Species 

Simple Effect Level reference _reference Estimate Standard Error DF t Value Pr > |t| 

month*Species 9 zother 0 1 -0.07422 0.2769 1450 -0.27 0.7887 

 
 

 

 

 

 

 

 

 

Output of model to answer research question 4 

Is there a difference in expected bird count between wind farm and reference area during pre-construction and 
construction phase using information obtained in the month of May in 2009 and 2010? 
 

Covariance Parameter Estimates 

Cov Parm Subject Estimate Standard Error 

Intercept Transect_(Port_1__o) 0.1402 0.06339 

 

Solutions for Fixed Effects 

Effect Species Distance 
Band 

year reference Estimate Standard Error DF t Value Pr > |t| 

Intercept         0.8507 0.1871 11 4.55 0.0008 

year     2009   0.3354 0.08297 917 4.04 <.0001 

year     2010   0 . . . . 

reference       0 0.1146 0.06481 917 1.77 0.0773 

reference       1 0 . . . . 

Distance_Band   a     -0.3966 0.1052 917 -3.77 0.0002 

Distance_Band   b     -0.3875 0.1031 917 -3.76 0.0002 

Distance_Band   c     -0.1806 0.09724 917 -1.86 0.0635 

Distance_Band   d     -0.4150 0.09305 917 -4.46 <.0001 
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Solutions for Fixed Effects 

Effect Species Distance 
Band 

year reference Estimate Standard Error DF t Value Pr > |t| 

Distance_Band   e     0 . . . . 

Species Alcidae       0.08406 0.1495 917 0.56 0.5739 

Species Larus fuscus       -0.1446 0.1436 917 -1.01 0.3142 

Species Morus bassanus       -0.5226 0.1391 917 -3.76 0.0002 

Species Other       -0.1082 0.1645 917 -0.66 0.5109 

Species Puffinus puffinus       0.7862 0.1280 917 6.14 <.0001 

Species Rissa tridactyla       -0.1680 0.1974 917 -0.85 0.3950 

Species Uria aalge       -0.1012 0.1281 917 -0.79 0.4295 

Species other       0 . . . . 

year*reference     2009 0 -0.2743 0.09583 917 -2.86 0.0043 

year*reference     2009 1 0 . . . . 

year*reference     2010 0 0 . . . . 

year*reference     2010 1 0 . . . . 

 

Type III Tests of Fixed Effects 

Effect Num DF Den DF F Value Pr > F 

year 1 917 8.85 0.0030 

reference 1 917 0.18 0.6731 

Distance_Band 4 917 8.04 <.0001 

Species 7 917 38.10 <.0001 

year*reference 1 917 8.19 0.0043 

 

year*reference Least Squares Means 

year reference Estimate Standard Error DF t Value Pr > |t| 

2009 0 0.7287 0.1281 917 5.69 <.0001 

2009 1 0.8884 0.1252 917 7.09 <.0001 

2010 0 0.6676 0.1197 917 5.58 <.0001 



Ormonde vessel-based bird surveys 2009 -2010 RPS Group plc 
 

CMACS: Ormonde During-construction Ornithology Report v2 Appendix 2, page 17 
 

year*reference Least Squares Means 

year reference Estimate Standard Error DF t Value Pr > |t| 

2010 1 0.5530 0.1233 917 4.48 <.0001 

 

Simple Effect Comparisons of year*reference Least Squares Means By year 

Simple Effect 
Level 

reference _reference Estimate Standard Error DF t Value Pr > |t| 

year 2009 0 1 -0.1597 0.07806 917 -2.05 0.0411 

year 2010 0 1 0.1146 0.06481 917 1.77 0.0773 

 



Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Doc. No. ORM/HSE 015   Rev: 00 

  A-831 

 

 

Appendix G:  Aerial Bird Surveys Report 

 

Danish Centre for Environment and Energy (2011), Ornithological surveys in the Walney and 

Ormonde offshore wind farm areas, January & February 2011, Danish Centre for 

Environment and Energy, Aarhus University, September 2011.    

 

 



 Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Rev: 00  Doc. No. ORM/HSE 015 

A-832   

 

 

This page is intentionally blank 



AU
DANISH CENTRE FOR ENVIRONMENT AND ENERGY
AARHUS UNIVERSITY

ORNITHOLOGICAL SURVEYS IN THE WALNEY
AND ORMONDE OFFSHORE WIND FARM AREAS 
January and February 2011 

2011Report commissioned by DONG Energy A/S





DANISH CENTRE FOR ENVIRONMENT AND ENERGY
AARHUS UNIVERSITYAU

Report commissioned by DONG Energy A/S 2011

ORNITHOLOGICAL SURVEYS IN THE WALNEY
AND ORMONDE OFFSHORE WIND FARM AREAS
January and February 2011

Ib Krag Petersen
Geoff  Groom
Michael Stjernholm
Rasmus Due Nielsen

Department of Bioscience, Aarhus University



  

Data sheet 

 Title: Ornithological surveys in the Walney and Ormonde offshore wind farm areas 
 Subtitle: January and February 2011 

 Report request: Report commissioned by DONG Engergy A/S 

 Authors: Ib Krag Petersen, Geoff Groom, Michael Stjernholm & Rasmus Due Nielsen 
 Department: Aarhus University, Department of Bioscience  
 
 Udgiver: Danish Centre for Environment and Energy, Aarhus University © 

 Year of publication: September 2011 
 Editing completed: September 2011 

 Editor: Tommy Asferg 
 Referee: Johnny Kahlert 

 Financial support: DONG Energy A/S 

 Please cite as: Petersen, I.K, Groom, G., Stjernholm, M. & Nielsen, R.D. 2011. Ornithological surveys in the 
Walney and Ormonde offshore wind farm areas. January and February 2011. Report commis-
sioned by DONG Energy A/S. Danish Centre for Environment and Energy, Aarhus University. 
42 pp. 

  Reproduction permitted provided the source is explicitly acknowledged 

 Layout: Graphics Group, AU Silkeborg 

 Cover photo: BLOM Aerofilms 

 Number of pages: 42 



Contents 

1 Introduction      5 

2 Methods       7 
2.1 Aerial surveys using human observers     7 
2.2 Density estimation with line transect data from human observers   9 
2.3 Aerial surveys using the high resolution image method  10 
2.4 GIS processing    11 
2.5 General overview of OBIA   14 

3 Results     18 
3.1 Results from aerial observations with human  observers 18 
3.2 Results from aerial surveys using the high resolution image method 31 

4 Discussion    36 
4.1 Spatial distribution of birds from observations with human observers 36 
4.2 Comparison between human observer results and image results 36 
4.3 The ability to detect and identify birds from the  images  38 
4.4 Concluding remarks    39 

 

 
 

 





 5

1 Introduction 

In December 2010 DONG Energy commissioned NERI to conduct aerial 
surveys of birds in a study area around the Walney Offshore Wind 
Farms and the Ormonde Offshore Wind Farm. The surveys were con-
ducted by two methods, namely aerial surveys using human observers 
and surveys conducted as high resolution image surveys. In this briefing 
report we describe results from these surveys. 

Two surveys were requested for the study area. The initial schedule was 
to conduct surveys in December and January, but due to weather con-
strains the conduction of the surveys were delayed until January and 
February 2011. 

The two survey methods were requested to be carried out simultane-
ously. Observations with human observers were flown at 76 m altitude, 
while the high resolution image surveys were carried out from an alti-
tude of 475 m. 

The two survey methods did not cover exactly the same area. The obser-
vations with human observers covered a survey area much larger than 
the study area for the image bird surveys. The high resolution image 
surveys covered an area restricted by a buffer zone of 4 km around the 
Walney Offshore Wind Farms and the Ormonde Offshore Wind Farm, 
while the surveys with human observers area was covering survey block 
defined by previous aerial surveys carried out under the Round 2 survey 
programme. 

The birds found during the two surveys were primarily gull species and 
Razorbills/Common Guillemots. This was reflected in the results from 
both survey methods. The gulls were mainly Herring Gull and Common 
Gull. 

The only species group recorded in sufficient numbers to perform sur-
face-covering density estimates from observations with human observers 
was Razorbill/Guillemot. From the January survey ca. 2,100 birds were 
estimated to be present in the study area, and in February the estimate 
was ca. 2,700 birds. The densities estimated from the two methods were 
very similar for the February data set, and for the January data observa-
tions with human observers revealed higher estimates than did image 
data. 

A number of species observed during the surveys with human observers 
were not recorded from the image surveys. This is because the survey 
with human observers covered a much larger area, including more 
coastal parts, where for instance diving ducks were observed. These spe-
cies did not utilize the area covered by the image survey. 

The two surveys were performed using Vexcel Ultracam cameras. The 
first survey on 19th January was performed using Ultracam D, and the 
16th February survey was performed using the Ultracam XP camera. The 
latter has a higher resolution. The two cameras produced images with 
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ground resolutions of 4 and 3 cm respectively. The higher pixel resolu-
tion by the Ultracam XP camera resulted in higher ground resolution 
and at the same time a larger image foot print of the surface. Both cam-
eras had sufficient image quality to localize birds in the images. 
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2 Methods 

2.1 Aerial surveys using human observers 

The aerial survey study area in which human observers were used is 
shown in Figure 1. The initially scheduled transect lines are indicated. 
The total length of the survey transects was 579 km. Transect lines were 
parallel north-south oriented, separated by 2 km. In the north western 
area a military restriction area prevented the aircraft from entering. Con-
sequently the study area was reduced in size to reflect the actually cov-
ered survey lines. 

 
For safety reasons the low altitude aerial surveys could not be conducted 
within and near the offshore wind farms. The scheduled transect lines 
had to be abandoned in safe distance from any solid structures in the 
area. Thus the foot print of the Walney Offshore Wind Farms and the 
Ormonde Offshore Wind Farm and their vicinity were avoided (Figure 
2). The study area had a total size of 1,086 km2.  

The two aerial surveys with human observers were carried out on 19th 
January 2011 and 16th February 2011. The surveys covered a total of 444 
km and 456 km of transect lines respectively and covered an area of 1,086 
km2 (Figure 2).  

 

Figure 1. The study area for 
visual bird observations using 
human observers in the Walney 
Offshore Wind Farms and the 
Ormonde Offshore Wind Farm. 
The scheduled aerial survey 
transect lines are indicated. 
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Data collection 

The line transect surveys were conducted from a high-winged, twin-
engined Partenavia P-68, flying at an altitude of 76 m (250 feet) and with 
a cruising speed of approximately 185 km/t (100 knots).  

The surveys were conducted along pre-defined transect lines (Figure 1). 
Coordinates of transect end-points were entered into the GPS of the air-
craft for navigation. 

During the surveys, two observers covered each one side of the aircraft. 
Only experienced observers familiar with species identification were 
used. All observations were continuously recorded on dictaphones, giv-
ing information on species, flock size (cluster size), behaviour, transect 
band (perpendicular distance from the survey track line) and time. The 
behaviour of the observed birds included the activities: sitting (on the 
water), diving, flushing or flying. Observers also dictated information on 
observation conditions such as for instance light conditions, visibility 
and sea state. 

Observations were related to transect bands, which were determined by 
using an inclinometer (predetermined angles of 10º and 25º below the 
horizontal measured abeam flight direction), and thus included four 
bands on each side of the aircraft. Beneath the aircraft, a band of 44 m on 
each side of the flight track could not be observed. The observers eye po-
sition in relation to the aircraft window made this physical restriction. 
Transect widths during the aerial surveys are shown in Figure 3. 

Figure 2. The transect lines covered in the Walney and Ormonde bird study area for the surveys conducted on 19th January 
2011 and 16th February 2011 respectively. 
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During the aerial surveys a computer logged flight track data from a dif-
ferential GPS at five second intervals. Each record contained longitude, 
latitude, altitude and time. Accuracy of GPS longitude and latitude was 
normally considered to be within 2 m. In the very rare situations where 
the GPS failed during track-logging, positions of each bird observation 
were calculated from the known time of passage at the way points that 
were used for navigation and from the cruising speed of the aircraft. In 
these cases the spatial accuracy of the observation data is somewhat re-
duced. 

The majority of observations were considered to be accurate to within 
four seconds. With a flight speed of 185 km/h the positional accuracy on 
the longitudinal axis was within 206 m. In a few circumstances with high 
bird densities, grouping of observations in periods of up to 10 seconds 
may have occurred, leading to an accuracy of observation positioning of 
up to 515 m.  

2.2 Density estimation with line transect data from human 
observers 

Survey data were entered into the Distance Sampling, ver. 6.0, software 
with the aim to provide detection functions for each species, which in 
sequence was used to build predictive models of bird densities and dis-
tributions across a model surface area (Buckland et al. 2001, 2007, 
http://www.ruwpa.st-and.ac.uk/distance/). In a sequence of steps sur-
face-covering density estimations could be presented for Razorbill and 
Guillemot in this report. 

As a first step a detection function was selected using the lowest AIC 
(Akaike Information Criterion) value as a selection criterion. Hazard rate 
and half normal key functions were considered, using the perpendicular 
distance as the main variable and combinations of covariates to this. The 
following covariates were considered: cluster size (number of birds in a 
recorded flock), observer and behaviour. The considered detection func-
tions for each model are given below, with indications of the selected 
models. For each model we also present a figure showing the selected 
detection function. 

Figure 3. The transect band 
definitions for aerial line transect 
surveys. From the survey altitude 
of 76 m there is a dead angle of 
44 m on either side of the survey 
track that could not be covered 
by the observers. Outwards from 
there the four transect bands 
used during the surveys. 

Dead angle

Transect band A

Transect band B

Transect band C

Transect band D

Airspace

Sea
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Density surface modelling 

The second step is the density surface modelling, whereby geographi-
cally explicit density estimations along the transect lines are derived 
from the detection function. The relationship between these density es-
timations and relevant environmental covariates are fitted, using GAM 
(Generalized Additive Models) procedures based on Distance Sampling. 
For the purpose of the models in this report environmental covariates 
such as metric geographical coordinates and distance to coast was con-
sidered. The selected model was based on data from the entire study 
area of the observations with human observers, using a two-dimensional 
adjustment of the geographical coordinates. Since the actual areas of the 
presently operational wind farms or areas under wind farm construction 
could not be covered by the low altitude survey with human observers 
no input data for the model was available from these areas. For that rea-
son we reduced the maximum degrees of freedom for the geographical 
covariate in the modeling process in order not to underestimate densities 
in these particular areas. By doing so the model had reduced geographi-
cal accuracy. 

The details of the fitted models are given for each model in Appendix 1. 
Using the fitted relationship between densities and environmental co-
variates, a surface covering bird distribution map could be produced. A 
prediction grid of grid cells of 500 x 500 m in size was established. Each 
cell in the prediction grid contained the same environmental covariate 
values as used in the density surface model. Thus the modelled species 
abundance and density could be estimated for each grid cell in the pre-
diction grid. These values were exported to the GIS platform and dis-
played in a corresponding GIS theme. 

A bootstrapping procedure to derive variance estimation for the grid 
cells was not carried out during this project because the bootstrapping 
procedures across such huge prediction surfaces were demanding in 
terms of computer capacity and time, so confidence intervals were not 
derived for individual grid cells. However, confidence intervals for the 
estimated total numbers across the study areas are presented. 

2.3 Aerial surveys using the high resolution image 
method 

Simultaneously with the aerial surveys with human observers two sur-
veys were performed, using aerial digital images. The image survey area 
comprised a total of 355 km2. The image survey lines were established as 
a sub-set of the transect lines used for the surveys with human observers, 
defined as the 178 km of transect lines falling within the image survey 
area. 

The image survey of 19th January was abandoned prior to finalization of 
the survey due to technical problems related to the camera system. The 
problem was unsolvable on the day and the subsequent days, so from 
this survey only data from the eastern parts of the survey area was avail-
able. The survey could not be repeated the proceeding days due to 
weather constrains. This reduced area represented by a total of 157 km2 

and the covered transect length to 78 km. The area of the images that was 
used for analyses of birds distribution covered an area of 37.2 km2, 
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equivalent to 24% of the actual image study area from that day and 
10.5% of the originally planned image survey area (Figure 3). 

The image survey of 16th February was carried out to its full extent. The 
images covered an area of 87.2 km2, equivalent to 24.5% of the entire 
study area of 355.5 km2 (Figure 4). 

The two surveys were carried out with Vexcel Ultracam cameras. On 19th 
January an Ultracam D was used, producing images with 4 cm ground 
resolution from an altitude of 475 m. On 16th February an Ultracam XP 
was used. This camera has a higher resolution, and thus had a 3 cm 
ground resolution with a wider footprint from an altitude of 475 m. The 
resulting XP images have a width of 520 m. 

 

2.4 GIS processing 

The GIS processing in relation to the image analysis fall in two separate 
phase, the preprocessing of images and analysis mask and the post-
processing of results coming out of the image analysis. As the data vol-
ume to be handled is quite large (several TB per survey) and the team 
wants to be able to return to the data at a later stage within this project, 
two different subsets of the images are created – a long term storage set 
and a short term analysis set.  

 
Figure 4. The covered image foot prints and the image coverage areas in the Walney and Ormonde bird study area for the 
surveys conducted on 19th January 2011 (left) and 16th February 2011 (right) respectively.  
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The long term stored data include the half of each panchromatic and 
color image which is faced away from the sun in order to reduce sun 
glint disturbance and a reduced resolution panchromatic overview im-
age. The reduced resolution image is calculated as the median value in a 
3 by 3 pixels window. 

The analysis set is a subpart of the long term stored dataset extracted by 
a mask. The analysis set focus on areas not affected by vignetting or bet-
ter covered by images south of the current. The primary image acquisi-
tion has an overlap of 60 % between images. 

The data flow in the image processing steps is illustrated in Figure 5 and 
6. 

Preprocessing 

The preprocessing phase includes: 

• A reception control of images to ensure that data are readable and of 
acceptable quality 

• Determination of exact footprint of each image (Figure 6A) 
• Calculation of the storage mask covering the part of the image facing 

away from the sun. This is calculated on the basis of the time of image 
acquisition (Figure 6B) 

• Calculation of the analysis mask based on the storage mask, a circle 
describing the part of the image not eligible to vignetting effects and 
cut-out of areas covered by neighboring images in the direction of the 
sun (Figure 6C)  

• Extraction of sub-images based on storage and analysis mask respec-
tively (Figure 6D) 

• Generation of reduced resolution panchromatic overview image. The 
reduced resolution is calculated as the median value in a 3 by 3 pixels 
window (Figure 6E). 

Post-processing 

The post-processing phase includes: 

• Generation of “contact sheets” in a 2 meter by 2 meter window 
around centers of potential birds detected in a eCognition image 
analysis process 

• The contacts sheets are evaluated by trained ornithologists and the fi-
nal classification is linked back to the detected bird positions.  

 



 13

 

 
Figure 5. A sketch of the data flow analysing the image data from aerial image surveys of birds in the Walney and Ormonde 
study area. 
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2.5 General overview of OBIA 

OBIA (Object Based Image Analysis) operates by a combination of (i) 
image data segmentation operations that define the shape of objects and 
(ii) image object filtering operations that enable labels to be given to ob-
ject subsets (so called “classification”). An OBIA mapping process (“Rule 
Set”) must begin with a segmentation operation to give an initial set of 
objects primitives to work with but then typically proceeds as a sequence 
of filtering and further segmentation operations in order to provide the 
required mapping result (Figure 7). 

Figure 6. The GIS preprocessing 
steps of the image analysis, 
indicating the initial definition of 
the image area as a polygon and 
its center point (A), the reduction 
of the image area, excluding 
parts highly susceptible of sun 
glints  (B), a set of overlapping 
long-term storage masks (C), 
identifying parts of the remaining 
image which is not affected by 
vignetting effects (circle) and not 
better covered by images south 
of the current image (D) and an 
illustration of the extension of an 
individual image part actually 
used for analysis and neighboring 
foot prints of other images (E). 
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Development of the Walney and Ormonde OBIA bird survey algorithm 

Visual observations made during the Walney and Ormonde image cap-
ture, and screen-based visual inspection of a sample of the image data 
frames indicate that the birds present comprised mature individuals of 
gull species (Black-headed Gull, Common Gull, Herring Gull, Kittiwake, 
Lesser Black-backed Gull and Great Black-backed Gull) and alcid species 
(Razorbill, Common Guillemot), i.e. birds characterised by relatively 
light-coloured or white plumage or plumage part. Dark birds as for in-
stance Cormorant, Shag or Common Scoter have been noted. Therefore 
the applied OBIA processing has been configured as a detection of rela-
tively bright parts and the relatively dark parts of the image data set, i.e. 
parts that have marked contrast to the mid-tones (greys) that represent 
the water surface. 

In the Walney and Ormonde image scenes certain localised scene ele-
ments, other than the birds present, are also represented by relatively 
bright image data. These comprise collapsing wave crests (“white-caps”), 
disturbed water such as where larger waves have collapsed, residual 
sun-glint (the major sun-glint extent having been removed by the clip-
ping) and artificial elements such as turbine towers, turbine blades and 
passing vessels. The OBIA processing has been configured to detect and 
delineate in its initial stages large artificial elements and larger areas of 
disturbed water. The other non-bird relatively bright elements present in 
these image data are characterised in many cases by particular patterns 
related to their brightness and size or shape, e.g. the residual sun-glint 
typically occurs as bright spots far smaller than the light parts of the 
birds present. Thus, whilst it is possible to apply filters in the OBIA for 
some of the residual sun-glint, it is accepted, complying with the design 
criterion, that the set of bird candidates mapped by the OBIA also in-
cludes cases of white-caps, sun-glint and similar non-bird elements. 

 

Figure 7. The essence of Object-based image analysis. (source: Trimble). 
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An additional image data pattern that is present in certain scenes is more 
contrasted areas of relatively lighter or darker image brightness over lar-
ger sections of a scene. These patterns, where present, are typically asso-
ciated with cumulus type cloud conditions that result in some parts of 
the sea surface within a scene being sun illuminated and other parts be-
ing cloud shadowed. As the applied OBIA bird detection algorithm ex-
ploits properties of the image data brightness cumulative frequency his-
togram and it is important that the histograms are each based on rela-
tively uniform parts of each scene. Therefore an initial stage of the OBIA 
processing detects and delineates regional variations in the image data 
brightness (Figure 8.a). Subsequent OBIA processing operates within 
each of these regions independently. Large bright objects, such as tur-
bines and larger areas of disturbed water, are also mapped at this stage 
and where present are excluded from the subsequent processing stages 
(Figure 8.b, 8.c). If the scene is relatively homogeneous, the entire scene 
is passed to the next processing stage. 

 

The core bird detection OBIA processing 

The core OBIA processing stage for bird candidate detection is initialised 
by a per-pixel cumulative frequency histogram analysis of the image 
data. As it is more time-efficient to undertake this analysis on spatial 
units smaller than an entire frame or even any light/dark sub-sections 
within a frame, each frame is split into a set of no-overlapping sections 
or “tiles” with a nominal size of 50 x 50 m (Figure 9). In cases where the 
scene has been divided into relatively lighter or darker parts (as de-
scribed above) these divisions are preserved within the tiling. Any frag-
ments with an area less than 100 m2 are joined to adjacent tiles with a 
similar relative brightness. 

Figure 8. Preprocessing of each image data frame using OBIA methods to (A) separate parts of the frame with major illumina-
tion differences as for instance cloud shadows, (B) larger areas of disturbed water, for instance white caps (the steps in the blue 
polygon borders represent 0.75 m) and (C) major large brighter items within the frame as for instance wind turbines. 
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In each tile the core bird candidate detection algorithm initially locates 
image data that is relatively bright relative to the tile. These “hotspots” 
are then grown pixel-by-pixel, limited by the local pixel brightness gra-
dient (Figure 10). This growing is not restricted by the extent of the tiles. 
Filters are then applied to each member of the set of grown hotspots to 
remove items that are relatively small (e.g. sun-glint), and/or have rela-
tively low contrast to their local context. The items that pass these filters 
comprise the set of bird candidates that are output as ESRI shape poly-
gon data for subsequent manual inspection via “contact print” represen-
tations of each item and its local (“stamp”) panchromatic and RGB image 
data. 

 

Figure 9. The frame tiling proc-
ess. (A) tiling of an image frame 
superimposed on a separation of 
frame parts with illumination 
differences; (B) illustration of the 
result of integration of tiling units 
with illumination polygons avoid-
ing production of small fragment 
tiles. 

Figure 10. Demonstration of the 
bird candidate detection process 
for one individual bird. (A) repre-
sentation of one flying gull in the 
image data; (B) identification of 
relatively bright pixels in the 
image data (pink) and one object 
of very bright pixels (white area 
within the pink); (C) filter based 
growth of the very bright part into 
the set of relatively bright pixels 
to delineate the extent of bird 
candidate object – in this case all 
the relatively bright pixels pass 
the growth filter. 
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3 Results 

3.1 Results from aerial observations with human  
observers 

During the two surveys a total of 22 species or species groups of birds 
were observed (Table 1). The most abundant species observed were 
Common Scoter and Razorbill/Guillemot (also grouped as auk sp.). 
Gulls constituted a large proportion of the observed birds. 

 

 
 

Table 1. The numbers of observed birds by species for the two aerial surveys with human 
observers conducted in the Walney and Ormonde study area in January and February of 
2011. Numbers are shown for the total area as well as for the area covered by the aerial 
survey with human observers. 

 19th of January 16th of February 

Species Total Area Photo Box Total Area Photo Box

UnidentifiedDiver 12 3 9 -

Red-throatedDiver 13 - 3 -

Gannet - - 17 -

Cormorant/Shag - - 1 -

Cormorant 1 - 1 -

Shag 1 - - -

Goldeneye 5 - - -

Common Eider 16 - 22 -

Common Scoter 374 - 166 -

Red-breastedMerganser 16 - 14 -

Unidentified Gull 42 15 23 11

Unidentified Large Gull 1 - 38 13

Unidentified Grey Gull 20 1 8 1

Common Gull 25 2 15 4

Herring Gull 4 1 19 3

Unidentified Black-backed Gull - - 4 1

Lesser Black-backed Gull 2 1 1 -

Great Black-backed Gull 2 - 1 -

Kittiwake 27 7 28 -

Little Gull 8 1 1 1

Razorbill/Guillemot 297 71 219 58

Guillemot 1 - - -

HarbourPorpoise 16 2 8 4



 19

Red-throated Diver/Black-throated Diver 

During the two aerial surveys 25 divers were recorded on 19th January 
and 12 on 16th February (Table 1). In January more than 50% of the ob-
served birds were identified as Red-throated Diver, while the rest were 
identified as diver sp. In February 30% of the 12 observed birds were 
identified as Red-throated Diver. No Black-throated Diver was identified 
during the two surveys, so all other birds were recorded as diver sp. 

The majority of divers were recorded in the northeastern parts of the 
study area, relatively close to land, with the exception of a single bird re-
corded in the western part of the study area in January 2011 (Figure 11). 

Most divers were recorded as single individuals, with few examples of 
groups of 2 and 3 birds. 

 

 

 

Figure 11. The spatial distribution of 25 observed divers on 19th January 2011 (left) and 12 observed divers on 16th February 
2011 (right) in the Walney and Ormonde survey area. 
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Cormorant/Shag 

During the survey of 19th January one Cormorant and one Shag was re-
corded, and during the 16th February survey one Cormorant and one 
unidentified Cormorant/Shag was recorded (Table 1). During both sur-
veys the birds were recorded in the northeastern parts of the study area 
(Figure 12). 

All observed cormorants/Shags were recorded outside the area covered 
by image surveys. 

 

 

 

Figure 12. The spatial distribution of 2 observed cormorants/shags on 19th January 2011 (left) and 2 observed cormo-
rants/shags on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Common Eider 

During the survey of 19th January 16 Common Eiders were recorded, and 
22 Common Eiders were recorded during the 16th February survey (Ta-
ble 1). During both surveys the birds were recorded in the northeastern 
parts of the study area (Figure 13). 

All observed Common Eiders were recorded outside the area covered by 
image surveys. 

 

 

 

Figure 13. The spatial distribution of 16 observed Common Eiders on 19th January 2011 (left) and 22 observed Common Eiders 
on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Common Scoter 

A total of 388 Common Scoters were recorded in the study area in Janu-
ary 2011 and less than half this amount (166) were recorded in February 
2011 (Figure 14, Table 1). Almost all birds were observed in the south-
eastern corner of the study area, with only a few birds recorded in the 
coastal parts of the northern study area. None of the recorded Common 
Scoters were observed within the areas of the image bird surveys. 

The data set comprises a total of 86 sightings of Common Scoters. The 
flock size varied from 1 to 50 with a mean flock size of 6.4 individuals. 

Common Scoters typically forage on benthic bivalves, mostly in water 
depth less than 20 m.  

 
 
 

 

 

Figure 14. The spatial distribution of 388 observed Common Scoters on 19th January 2011 (left) and 166 observed Common 
Scoters on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Red-breasted Merganser 

During the 19th January survey and the 16th February survey a total of 16 
and 14 (respectively) Red-breasted Mergansers were recorded (Table 1). 
All observations were undertaken close to the coast, in the eastern and 
northeastern areas of the study area (Figure 15). 

All observed Red-breasted Mergansers were recorded outside the areas 
covered by image surveys. 

 

 

 

Figure 15. The spatial distribution of 16 observed Red-breasted Mergansers on 19th January 2011 (left) and 14 observed Red-
breasted Mergansers on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Gulls 

A total of 10 gull species or species groups were recorded during the two 
aerial surveys in January and February of 2011. Under this general head-
ing we illustrate the distribution of all gull species or species groups, ex-
cept for Kittiwake. Common Gull, Herring Gull, Great Black-backed 
Gull, Lesser Black-backed Gull and Little Gull were all identified to spe-
cies, while the groups “gull sp.”, ” large gull sp.”, “grey gull spp.” and 
“black-backed gull sp.” were used (Table 1). The most abundant species 
groups were “gull sp.” and “large gull sp.” while the most abundant gull 
species was Common Gull. 

The gulls showed clumped distributions. In January most gulls were 
seen in the eastern parts of the study area, while in February the birds 
were scattered across the area (Figure 16a).  

 
The location of two Lesser Black-backed Gulls, observed during the 
January 2011 survey and one Lesser Black-backed Gull observed during 
the February 2011 survey is given below (Figure 16b). 

 

Figure 16a. The spatial distribution of 104 observed gulls (all species except Kittiwake) on 19th January 2011 (left) and 110 
observed gulls (all species except Kittiwake) on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Figure 16b. The spatial distribution of 2 observed Lesser Black-backed Gulls on 19th January 2011 (left) and 1 observed Lesser 
Black-backed Gull on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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Kittiwake 

A total of 27 and 28 Kittiwakes were observed during the two aerial sur-
veys in January and February of 2011 respectively (Table 1). Like the 
other gull species most birds were recorded in the eastern parts of the 
study area in January, while most birds were recorded in the western 
parts of the area in February (Figure 17). 

 

 

 

 
 

Figure 17. The spatial distribution of 27 observed Kittiwakes on 19th January 2011 (left) and 28 observed Kittiwakes on 16th 
February 2011 (right) in the Walney and Ormonde survey area. 
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Razorbill/Guillemot 

A total of 294 Razorbills/Guillemots were recorded during the aerial 
survey in January 2011 and 219 Razorbills/Guillemots were recorded 
during the survey in February (Table 1). 

In January the majority of the Razorbills/Guillemots were found in the 
eastern parts of the study area, with a less numerous occurrence in the 
south-western parts of the area. In February birds were observed as be-
ing more scattered across the study area, with higher numbers found in 
the south-west and in the north (Figure 18). 

Within the 513 records of Razorbills/Guillemots across the two surveys 
the flock size spanned from 1 to 6 individuals, with a mean flock size of 
1.3. 

 
The Razorbills/Guillemots was the only species group that revealed suf-
ficient number of observations to produce surface covering density esti-
mates. The two models revealed comparable total numbers of Razor-
bills/Guillemots in the study area, but with pronounced differences in 
the distribution of the birds between the two surveys.  

The model of the first survey in January 2011 revealed a total estimate of 
2,143 birds, the majority of which were found in the central eastern parts 
of the study area (Figure 20). The mean density for the study area was 
1.96 birds/km2 (LCL (lower confidence limit)=1.55, UCL (upper confi-
dence limit)=2.50, Table 2). 

Figure 18. The spatial distribution of 294 observed unidentified auks (Razorbill/Guillemot) on 19th January 2011 (left) and 219 
observed unidentified auks (Razorbill/Guillemot) on 16th February 2011 (right) in the Walney and Ormonde survey area. 
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The selected detection function for this model was a hazard rate function 
in which observer, cluster size or behavior did not appear as covariates 
(Table 2, Figure 19).  

 

Table 2. Detection function model selection for the survey data of January 2011. The key function and the variables used are 
indicated. AIC (Akaike’s Information Criterion) was used as model selection criterion. The function with the lowest AIC is high-
lighted. D indicates the overall density estimated. Lower and upper confidence limits are given, as well as CV (Coefficient of 
variation). 

ID Key function Variables included Delta AIC AIC D D LCL D UCL D CV

1 Hazard rate none 0.00000 344.18160 1.96421 1.54866 2.49127 0.12158

2 Hazard rate observer 1.33270 345.51430 1.96564 1.54778 2.49631 0.12224

3 Hazard rate behaviour 1.40329 345.58490 3.00144 0.00011 81301.30000 670843.10000

4 Hazard rate clustersize 1.92828 346.10990 1.94797 1.52817 2.48309 0.12415

5 Hazard rate Behaviour, observer 2.72788 346.90950 3.01762 0.00047 19507.22000 20203.93000

6 Hazard rate observer, clustersize 3.20548 347.38710 1.94371 1.52534 2.47683 0.12398

7 Hazard rate clustersize, behaviour 3.32788 347.50950 2.99348 0.00020 44239.76000 142943.50000

8 Hazard rate 
behaviour, clustersize, 
observer 4.59589 348.77750 2.98165 0.00048 18680.60000 18817.60000

9 Half normal behaviour, observer 9.55859 353.74020 1.99511 0.00175 2279.06800 592.33650

10 Half normal observer 11.12650 355.30810 1.90962 1.52169 2.39644 0.11612

11 Half normal 
behaviour, clustersize, 
observer 11.25879 355.44040 1.96712 0.00087 4447.20200 2168.20000

12 Half normal Observer, clustersize 12.72800 356.90960 1.87638 1.49467 2.35556 0.11630

13 Half normal behaviour 14.78900 358.97060 1.90149 0.00083 4358.38400 2230.01600

14 Half normal clustersize, behaviour 16.76459 360.94620 1.89119 0.00138 2585.33800 823.77100

15 Half normal none 16.94849 361.13010 1.81813 1.47631 2.23909 0.10644

16 Half normal clustersize 18.87589 363.05750 1.80356 1.45833 2.23053 0.10861

Figure 19. The detection function 
for observations of Razor-
bills/Guillemots in the study area 
on 19th January 2011. 
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The density surface modeling was performed using a two-dimensional 
smooth of geographical coordinates and distance to coast. The covariate 
Distance to coast did not contribute to the model, and thus only the two-
dimensional smooth of geographical coordinates was included. Because 
the aerial surveys with human observers could not be performed within 
or close to the existing wind farms, these particular parts of the study 
area were not covered. In order not to reduce density estimates within 
these areas, using two-dimensional smooth of geographical coordinates 
as a covariate, we implied a maximum df (degrees of freedom) for this 
covariate of 17 as opposed to the default maximum df of 30. The esti-
mated df for the non-restricted model was 23.56, while the resulting df 
for a reduced maximum was 13.73. A 17.8% of the variance in the se-
lected model was explained by these covariates. 

 
The model of the second survey in February 2011 revealed a total esti-
mate of 2,685 birds, the majority of which were found in the northern 
and southwestern parts of the study area (Figure 22). The mean density 
for the study area was 2.46 (LCL:=1.34, UCL=4.45, Table 3). 

 

Figure 20. The modeled density 
and distribution of 2,143 Razor-
bills/Guillemots in the Walney 
Ormonde study area on 19th 
January 2011. 
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The selected detection function for this model was a hazard rate function 
where observer, cluster size or behavior did not appear as covariates 
(Table 3, Figure 21).  

The density surface modeling was performed using a two-dimensional 
smooth of geographical coordinates and distance to coast. The covariate 
Distance to coast did not contribute to the model, and thus only the two-
dimensional smooth of geographical coordinates was included. Because 
the aerial surveys with human observers could not be performed within 
or close to the existing wind farms these areas within the study area 
were not covered. In order not to reduce density estimates within these 
areas, using two-dimensional smooth of geographical coordinates as a 
covariate, we implied a maximum df (degrees of freedom) for this co-
variate of 17 as opposed to the default maximum df of 30. The estimated 
df for the non-restricted model was 24.2, while the resulting df for a re-
duced maximum was 8.64. The selected model explained an estimated 
deviance explained of 14.0%. 

Table 3. Detection function model selection for the survey data of February 2011. The key function and the variable used are 
indicated. AIC was used as model selection criterion. The function with the lowest AIC is highlighted. D indicates the overall 
density estimated. Lover and upper confidence limits are given, as well as CV. 

ID Keyfunction Variables included Delta AIC AIC D D LCL D UCL D CV

1 Hazard rate none 0.00000 222.75000 2.45631 1.34210 4.49556 0.31386

2 Hazard rate behaviour 0.98770 223.73770 2.48509 1.34740 4.58341 0.31804

3 Hazard rate clustersize 1.08630 223.83630 2.79947 1.18695 6.60266 0.45640

4 Hazard rate observer 1.28740 224.03740 2.50552 1.34800 4.65701 0.32227

5 Hazard rate behaviour, observer 2.01711 224.76710 2.56047 1.35648 4.83311 0.33069

6 Hazard rate clustersize, behaviour 2.24840 224.99840 2.78692 1.20022 6.47124 0.44729

7 Hazard rate observer, clustersize 2.59580 225.34580 2.78995 1.20036 6.48454 0.44784

8 Hazard rate behaviour, clustersize, observer 3.52229 226.27230 2.79593 1.21661 6.42543 0.44126

9 Half normal behaviour, observer 46.90311 269.65310 1.41455 1.15257 1.73608 0.10467

10 Half normal observer 47.04419 269.79420 1.40114 1.14157 1.71973 0.10470

11 Half normal behaviour 48.79990 271.54990 1.37049 1.12339 1.67193 0.10159

12 Half normal behaviour, clustersize, observer 48.90201 271.65200 1.41602 1.15214 1.74034 0.10540

13 Half normal observer, clustersize 49.01682 271.76680 1.40863 1.14505 1.73288 0.10588

14 Half normal none 49.59039 272.34040 1.35020 1.10773 1.64575 0.10114

15 Half normal clustersize, behaviour 50.23419 272.98420 1.41918 1.14845 1.75372 0.10819

16 Half normal clustersize 50.69699 273.44700 1.40806 1.13690 1.74390 0.10934

Figure 21. The detection function 
for observations of Razor-
bills/Guillemots in the study area 
on 16th February 2011. 
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3.2 Results from aerial surveys using the high resolution 
image method 

The two high resolution image surveys revealed a total of 72 and 46 
birds within the Walney/Ormonde study area for the 19th January and 
the 16th February surveys respectively (Table 4).  

 

Figure 22. The modeled density 
and distribution of 2,685 Razor-
bills/Guillemots in the Walney 
Ormonde study area on 16th 
February 2011. 

Table 4. The number of detected birds by species or species group for the two aerial 
image surveys conducted in the Walney and Ormonde study area in January and February 
2011. Note that the results from February 2011 only cover 20% of the actual imaged area.

  19 Jan 16 Feb

Gannet  3

Herring Gull/Common Gull 5 2

Lesser Black-backed Gull  1 

Herring Gull 3 

Common Gull  5 1

Little Gull 2 

Kittiwake 3 1

Gull sp. 2 6

Razorbill/Guillemot 51 33
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During both surveys the avifauna found was dominated by gull and auk 
(alcid) species. The gulls were primarily Herring Gull and Common 
Gull, but Kittiwake, Black-headed Gull, Lesser Black-backed Gull and 
Great Black-backed Gull were also recorded. Alcid species were primar-
ily Razorbills and Guillemots, potentially with some Puffins between 
them. These species could not securely be separated in the images. 

On 19th January a total of 21 gulls were found in the aerial images. All 
gull species are pooled here (Figure 23). The analysis detected Herring 
Gull, Common Gull, Black-headed Gull and Kittiwake. 

 
During the 19th January 2011 survey a total of 51 Razorbills/Guillemots 
were identified from the images. 

 

Figure 23. The distribution of 21 
gulls found in aerial images in the 
Walney/Ormonde study area on 
19th January 2011. 
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On 16th February a total of 28 gulls were found in the aerial images. All 
gull species are pooled here (Figure 25). The analyses detected Herring 
Gull, Common Gull, Kittiwake and Great/Lesser Black-backed Gull. 

Figure 24. The distribution of 51 
Razorbills/Guillemots were found 
in aerial images in the Wal-
ney/Ormonde study area on 19th 
January 2011. 
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During the 16th February aerial image survey a total of 33 Razor-
bills/Common Guillemots were identified within the selected 20% of the 
images (Figure 26). 

Figure 25. The distribution of 10 
gulls found in a selected set of 
aerial images in the Wal-
ney/Ormonde study area on 16th 
February 2011. The recorded 
gulls were Herring Gulls and 
Common Gulls. 
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Figure 26. The distribution of 33 
Razorbills/Guillemots found in a 
selected set of aerial images in 
the Walney/Ormonde study area 
on 16th February 2011. 
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4 Discussion 

4.1 Spatial distribution of birds from observations with 
human observers 

For a number of species almost identical distribution patterns was seen 
between the 19th January and the 16th February observations with human 
observers. This was true for Common Eiders, Common Scoters and Red-
breasted Mergansers. These birds primarily forage on benthic prey and 
are therefore less impacted from changes in hydrographical conditions. 
Gulls and Razorbills/Guillemot, which showed more changeable distri-
bution patterns between surveys, to a much higher extent forage on pe-
lagic food items, the distribution of which is determined amongst others 
by hydrographical conditions. During the 19th January survey most of 
the birds from these two species groups were found in the eastern parts 
of the study area, while on 16th February most were seen in the western 
parts. Such differences are likely to be determined by changes in hydro-
graphical conditions in the study area. 

4.2 Comparison between human observer results and 
image results 

Human observers ascribe all observations to the appropriate transect 
band, indicating the perpendicular distance from the survey track line to 
the observed bird (see Figure 3). Within the innermost transect band of 
150 meters on either side of the aircraft the observer is expected to detect 
all birds present. This is a basic assumption for the line transect survey 
method. In the neighboring transect bands the detection probability for 
the birds decreases with increasing distance from the survey track line, 
with an outer limit of 1,000 m perpendicular to the survey track line. The 
image width is about 500 m. The area of the images that is used for 
analysis is selected in such a way that all birds present are expected to be 
identified. For this reason the results from the two survey platforms are 
not directly comparable.  

Comparison of results from the observations using human observers and 
the image surveys were therefore conducted as comparison of estimated 
densities. From the surveys with human observers Razorbills/Guille-
mots was the only species group that had sufficient numbers of observa-
tions to facilitate such density estimates. 

The Distance Sampling density estimation revealed an overall density of 
Razorbills/Guillemots in the general study area using human observers 
of 1.96 and 2.46 birds/km2 for the surveys in January and February 2011 
respectively. The survey area in which human observers were used was 
considerably larger than the image survey study areas. We therefore 
compared estimated densities in two more restricted zones, namely  

• within the area of the image study area and a more restricted area, 
and 
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• within the very near proximity to sites where both observations with 
human observers and image surveys had been performed (Figure 27).  

For the January 2011 image survey a total of 23.2 km2 was used to detect 
Razorbill/Guillemot density. Within this area a total of 51 birds were re-
corded, equivalent to 2.20 birds/km2. For comparison we estimated the 
average density of Razorbills/Guillemots, performed on the basis of the 
human-based data. When calculated for the entire image study area it 
revealed a bird density of 3,87 birds/km2, and when the comparison was 
made on the basis of human observer density estimates from within the 
area of geographical overlap between image and human observer sur-
veys the density estimate for the human observer data was 4.23 
birds/km2. 

For the February 2011 image survey a total of 12.7 km2 was used to de-
tect Razorbills/Guillemot density. Within that area a total of 28 birds 
were recorded, equivalent to 2.20 birds/km2. For comparison we esti-
mated the average density of Razorbills/Guillemots, performed on the 
basis of the data from human observers. When calculated for the entire 
image study area it revealed a bird density of 1.94 birds/km2, and when 
the comparison was made on the basis of human observer density esti-
mates from within the area of geographical overlap between image and 
human observer surveys the density estimate for the human observer 
data was 2.20 birds/km2. 

 

Figure 27. The areas within the Walney/Ormonde survey area that was covered by overlapping surveys with human observers 
and image surveys for the January and the February surveys respectively. Overlapping areas are indicated as “Image foot print, 
19th January 2011” and “Selected image foot prints, Feb 2011”. 
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Thus, while the densities of Razorbills/Guillemots found from images as 
compared to observations using human observers from the 16th February 
survey were almost identical, there was almost a factor 2 difference be-
tween the densities found from the two survey platforms for the 19th 
January data. Since the surveys were performed almost simultaneously, 
with only approximately two hours between them, the difference in den-
sity during the 19th January survey is unlikely to be caused by distribu-
tion shifts of these birds between the two survey.  

Neither of the two survey methods can be expected to represent the true 
density. The examination of the images may lose some birds or interpret 
non-birds objects as birds, leading to either under- or overestimation of 
densities. The loss of birds in the images is most likely to happen with 
reduced image quality or with pronounced disturbances of the sea sur-
face, for instance in the form of white horses. The image data of 16th Feb-
ruary had more significant sea state, and the search of birds in the im-
ages was more complicated in these images than from the images of the 
19th January image survey. If that was the case we should have expected 
to find the greatest difference in estimated density from the 16th February 
data, which was not the case. 

Likewise with the observations deriving from human observers. Here 
birds can be missed, but the fault detection of birds is unlikely to happen 
at any large scale. Nevertheless a faulty high density estimate could oc-
cur in a situation when observers interpreted the line transect perpen-
dicular distance bands erroneously. If the observers interpret the per-
pendicular distance bands (particularly the inner band) as being wider 
than it was intended this would lead to an overestimation of density, and 
similarly a faulty narrow inner transect band would lead to an underes-
timation of density. 

The present platform for a thorough comparison between the observer 
survey method using human observers and the image survey method 
was far from being perfect. A dedicated comparison between the two 
methods ought to be purpose designed. Identical survey areas for the 
two platforms would be preferable and across an area where both plat-
forms can operate along the entire line transect design. 

4.3 The ability to detect and identify birds from the  
images 

The two image surveys performed in connection with this project had a 
ground resolution of 4 cm for the January survey and 3 cm for the Feb-
ruary survey. Both data sets provided a good background for detection 
and identification of birds and marine mammals. The difference in 
ground resolution is considered to be less of a limitation than differences 
in survey weather conditions. The survey in February was performed 
under more windy conditions than the January survey, which was one of 
the reasons why an automated bird detection using eCognition proved 
insufficient. 

The fact that very few species or species groups have been detected in 
the Walney/Ormonde study area is primarily that the area has a rela-
tively low avian diversity. This result was illustrated by both the image 
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survey data and the observer survey data using human observers. Dur-
ing the January survey the observations with human observers revealed 
sightings of primarily gulls and Razorbills/Guillemots, with an addi-
tional three unidentified divers within the image survey area (see  Table 
1), and from the image survey only gull species and Razor-
bills/Guillemots were recorded (see Table 4). During the February sur-
vey the observations with human observers revealed sightings of gulls 
and Razorbills/Guillemots exclusively, while from the image survey 
primarily gulls and Razorbills/Guillemots were recorded, with also 3 
Gannets detected. Thus no marked difference in avian diversity was 
found between the two survey platforms. 

Neither the observations using human observers nor the image data 
separated Razorbills and Guillemots to species level. Flying gulls were to 
a greater extent identified to species from the image data than was the 
case from human observer data. Gulls sitting on the sea surface could 
rarely be identified to species from the images, and for both platforms a 
significant part of the recorded gulls were identified to species groups 
(see Tables 1 and 4). Experience from other study areas indicates that we 
will be able to identify Puffins from Razorbills/Guillemots. No Puffins 
were detected under this study, neither from the observations with hu-
man observers nor from the image data.´ 

The observations with human observers recorded a number of species 
that were not recorded in the images survey data. This was caused by 
the fact that a number of bird species only or almost exclusively were re-
corded in areas of the observations study area with human observers 
that was outside of the area of the image data survey area. This was true 
for Gannet, Common Eider (see Figure 13), Common Scoter (see Figure 
14), Goldeneye and Red-breasted Merganser (see Figure 15). The remain-
ing observations from surveys with human observers covered observa-
tions of 9 species or species groups of gulls and Razorbills/Guillemots 
(Table 1).  

From other survey areas we have experience with the detection of divers, 
flying terns, flying and sitting gulls, Common Eiders, Common Scoters. 
Some of these are given as examples below (Figure 28).  

Though not presented here we found Harbour Porpoise in the Wal-
ney/Ormonde survey area as well as in another study area in Liverpool 
Bay. See Figure 28 and 29. 

4.4 Concluding remarks 

Based on the experiences with image surveys for recording seabird dis-
tribution and abundance, it can be concluded that the survey methodol-
ogy, as outlined in this report, meets the standard requirements for bird 
monitoring, and it has proven to achieve high quality data. Even though 
not utilized to its full extent in this data presentation eCognition has 
proved to be a very strong method for automated detection of birds in 
the images. 
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It is difficult to compare the results from the image survey methodology 
with surveys using human observers. Nevertheless we have tried to 
compare the two sets of survey results in this report. It should also be 

Figure 28. Examples of birds/marine mammals identified from the images from other survey sites.   
First row: column 1-3 =Harbour Porpoises, 4-7 = Razorbill/Guillemot, 8-9 = Tern sp.  
Second row: 1 = Tern sp., 2-5 = Common Gull, 6-9 = Herring Gull.  
Third row: 1-3 = Lesser Black-backed Gull, 4 = Great Black-backed Gull, 5-6 = Common Gull, 7-9= Little Gull.  
Fourth row: 1 = Little Gul, 2-3 = Kittiwake, 4-6 = Cormorant/Shag, 6-9 = Diver sp.  
Fifth row: 1-5 = Diver sp, 6 = Harbour Seal. 

Figure 29. An example of a Har-
bour Seal. 
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stressed that the results are based on a limited data set. The overall com-
parison show similar results from the two surveys.  

In terms of the amount of birds recorded, the January survey found 
fewer Razorbills/Guillemots from the image survey compared to the 
survey using human observers. Reasons for differences in numbers have 
been discussed in the report. In February the registered numbers of Ra-
zorbills/Guillemots were found to be almost identical. 

Regarding species identification we found no major difference between 
the two survey methodologies. The image survey have however shown a 
better options for identification of flying bird species, in particular flying 
gulls, compared to the observation obtained from human observers. 
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1. INTRODUCTION 

1.1 RPS contracted Wildfowl & Wetlands Trust (Consulting) Limited (WWT Consulting) to provide 
weekly counts of peak numbers of Pink-footed Geese Anser brachyrhynchus and Whooper Swans 
Cygnus cygnus on the WWT Martin Mere reserve in Lancashire. 

1.2 This information was to assist with a Food and Environment Protection Act 1995 condition for a 
shut down period of a windfarm off the Lancashire coast. 

1.3 Counts were to take place from the week commencing 15th August to the week commencing 26th 
December, 2010. 

1.4 In addition, RPS contracted WWT Consulting to undertake daily dawn and dusk counts at the site 
through October, to coincide with a concurrent radar study they were conducting in association 
with the East Irish Sea Development Group. The data from this have been submitted in a separate 
report (WWT Consulting 2010b). 

2. METHODS 

2.1 Peak weekly counts were conducted by reserve staff at WWT Martin Mere. 

2.2 Each week during the surveillance period, morning counts of Pink-footed Geese and Whooper 
Swans roosting on the WWT Martin Mere reserve were made from hides.  

2.3 Counts were conducted around first light, before the birds left the reserve to feed.  

2.4 A summary of weather conditions during the week and any notes regarding count data were also 
made. 

3. RESULTS 

3.1 Count data for the study period are presented in Table 1 (Appendix I). 

Weather 

3.2 In contrast to much of the rest of the UK, at Martin Mere August was typified by warm and fairly 
calm conditions with 23C recorded on 16th and 23rd. 

3.3 September was generally warm but with some heavy showers and strong westerly and north westerly 
winds. 

3.4 October started with rainy conditions and strong southerly winds before a northerly flow developed 
bringing cooler weather. 

3.5 The cold conditions persisted through November and December with some wet and windy weather 
and several foggy days in November before becoming generally calm and clear in December. Snow 
fell by the end of November and freezing conditions persisted through to the last week of the 
month, the coldest December in the UK for over 100 years, with a lowest temperature recorded on 
site of -15C on 19th December. 
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Pink-footed Geese 

3.6 Figure 1 shows the weekly peak counts of Pink-footed Geese through the study period. 

3.7 Until 13th September only four Pink-footed Geese were present on the site, these being injured birds 
residing since the previous winter. Two additional birds were counted on the reserve by wardens on 
13th September, following earlier reports by members of the public and on the evening of 16th over 
600 birds were recorded flying over. The peak count from the following week was of 10,070 birds 
on 22nd September. By 7th October numbers had increased to 14,040 and then increased rapidly to 
peak at 36,000 on 17th October, the highest count ever recorded at the site (previously 27,500 on 2nd 
November 1995). Numbers then gradually decreased to 28,800 on 31st October and more rapidly 
thereafter to 20,000 on 6th November and 8,800 on 9th November. Numbers stabilised at under 
10,000 birds until 24th November when they had decreased to 6,200 birds and then decreased to the 
lowest count for the period of 2,280 on 1st December and remained no higher than 4,000 for the 
rest of December. 

Figure 1 – Weekly peak counts of Pink-footed Geese at WWT Martin Mere from 15th August to 
31st December 2010 

 

Whooper Swans 

3.8 Figure 2 shows the weekly peak counts of Whooper Swans through the study period. 

3.9 As with the Pink-footed Geese, a small number of injured Whooper Swans, three, had resided at 
Martin Mere since the previous winter and were the only Whooper Swans present until 11th October 
when one new bird was seen. Numbers then steadily increased to 126 on 18th October and then 
more rapidly to 287 on 19th and 638 on 20th October. Numbers then increased in a series of gentle 
steps to peak at the end of the study period with 2,100 birds on 30th December, a new highest count 
record for the site (formerly 1,900 on 21st January 2005). 



WWT Consulting  

RPS Final report 

Page 4 January 2010 
 

Figure 2 – Weekly peak counts of Whooper Swans at WWT Martin Mere from 15th August to 31st 
December 2010 

 

 

4. DISCUSSION 

Pink-footed Geese 

4.1 The arrival of significant numbers of Pink-footed Geese at Martin Mere was 6 days later than in the 
winter 2009/10, when 400 were counted on 10th September, however the arrival date was within the 
range recorded 2002 – 2010 (WWT Consulting 2007, 2009, 2010a). The influx was associated with 
strong NW winds in the middle of September which could have provided more favourable 
migration conditions.  

4.2 The peak number of Pink-footed Geese occurred within the range of dates recorded in the 2002 to 
2009 winters (WWT Consulting 2007, 2009, 2010a) but was the record highest count for the site.  

4.3 The pattern of seasonal usage of the Martin Mere reserve by the geese was similar to previous years 
(Figure 3). 

4.4 As discussed in previous reports the data presented here would have to be compared with data 
collected from more widespread sources such as the Icelandic-breeding Goose Census to investigate 
whether any differences in abundance at Martin Mere were due to changes to population numbers 
or to changes in usage of wintering sites. 
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Figure 3 – Monthly mean weekly peak counts of Pink-footed Geese at WWT Martin Mere from 
2002 – 2010 data (WWT Consulting 2007, 2009 & 2010) 
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Whooper Swans 

4.5 The start of the main arrival of Whooper Swans was slightly later than that of the winter 2009/10 
when 41 had arrived by 9th October compared to the first wild bird arriving on 11th October 2010 
and then small numbers of additional birds arriving over successive days (WWT Consulting 2010b).  
The start of the arrival of swans coincided with a period of northerly winds which are more 
favourable conditions for migration. The arrival and increase in numbers of the migrating swans was 
within the range observed in previous winters (WWT Consulting 2007, 2009, 2010a).  

4.6 As with previous years, numbers of Whooper Swans increased through the autumn and winter to 
the end of December (Figure 4) and would be expected to peak in January or February (WWT 
Consulting 2007). However counts from the second and last weeks of December were already the 
highest recorded from the site, exceeding the former highest count of 1,900 on 21st January 2005. 

4.7 As with Pink-footed Geese, to fully investigate the importance of changes in abundance of 
Whooper Swans at Martin Mere, reference would have to be made to more widespread studies, such 
as WeBS and the International Swan Census which takes place every 5 years (last conducted January, 
2010). 
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Figure 4 - Monthly mean weekly peak counts of Whooper Swans at WWT Martin Mere from 

2002 – 2010 data (WWT Consulting 2007, 2009 & 2010) 
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APPENDIX  I. Tables 

Table 1 - Weekly peak counts of Pink-footed Geese and Whooper Swans at WWT Martin Mere 
from 16th August to 31st December 2010, with weather conditions and notes 

w/c date Date Pink-
footed 
Goose 

Whooper 
Swan 

Weather Notes 

15/08/2010 16-Aug 4 3 Warm and calm, 

23C 

 

22/08/2010 23-Aug 4 3 Rain throughout, 
14C 

 

29/08/2010 30-Aug 4 3 Sunny, slight W 
wind, 23C 

 

05/09/2010 06-Sep 4 3 Warm and calm, 

19C 

Three injured Whooper 

Swans that resided at MM 
over summer. 

12/09/2010 13-Sep 6 3 Heavy rain, slight 

westerly wind 

Over 600 Pink-footed Geese 

came in strong NW winds 
evening of 16th Sept. Three 
injured Whooper Swans that 

resided at MM over summer. 

19/09/2010 22-Sep 10,070 5 Clear, warm, 
westerly wind 

 

26/09/2010 01-Oct  4 Rain, strong 
southerly wind 

 

26/09/2010 02-Oct 8,400  Rain, strong 

southerly wind 

Numbers have seemingly 

decreased due to the change 
in wind direction. Also wet 

fields and shooting on the 
boundary may be keeping the 

birds off site 

03/10/2010 07-Oct 14,040 3 Cold, clear and 

calm 

The new swan has not been 

seen again. Heavy shooting on 
boundary during week 

10/10/2010 16-Oct 32,000 72 Cold, calm, 

northerly breeze 

Massive increase with a 

possible 70,000 birds in 
Lancashire, shooting on 
boundary during week 

17/10/2010 17-Oct 36,000  Cold and calm Highest count ever. Previous 

highest 27,500 on 2/11/95 
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w/c date Date Pink-
footed 

Goose 

Whooper 
Swan 

Weather Notes 

17/10/2010 21-Oct  637 Cold, slight cloud, 

calm 

 

24/10/2010 27-Oct  860 Mild, cloud, 
westerly wind 

Swan feeds started on 24th 
October 

24/10/2010 30-Oct 30,400  Cool, clear and 

calm 

 

31/10/2010 31-Oct 28,800 933 Cool, low cloud, 

calm 

 

31/10/2010 06-Nov 20,000 930 Misty, cold, 
cloudy, some rain 

 

07/11/2010 09-Nov 8,800 1,330 Cold, 8C, sunny Plenty of shooting on 

boundary during count  

14/11/2010 18-Nov 9,700 1,276 Cold, wet, E wind  

21/11/2010 24-Nov 6,200 1,363 Cold, clear, calm  

28/11/2010 01-Dec 2,280 1,770 Cold -4C, NE wind  

05/12/2010 05-Dec 2,680  Cold -5C, calm Pink-footed Goose Core 

count. Small numbers of 
birds now, majority of pinkies 

are on coastal sites. 

05/12/2010 08-Dec  1,940 Cold -10C, calm, 

sunny 

Record count. Last record 

was 1,900 in 2005.  

12/12/2010 14-Dec 3,800 1,800 Cold -3C, calm, 
sunny 

 

19/12/2010 22-Dec 4,000 1,850 Cold -15C, clear, 
calm 

 

26/12/2010 30-Dec 3,400 2,100 Warm 7C, slight W 

wind, overcast 

New Whooper Swan Record 

Count. Also 3 Bewick’s Swans 
present. 

 
 
 



Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Doc. No. ORM/HSE 015   Rev: 00 

  A-889 

 

 

Appendix J:  Archaeological Written Scheme of Investigation 

 

Wessex Archaeology (2010), Ormonde Offshore Windfarm Project Archaeological Written 

Scheme of Investigation, January 2010, ref.: 72391.02. 
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ORMONDE OFFSHORE WIND FARM PROJECT 
 

ARCHAEOLOGICAL WRITTEN SCHEME OF INVESTIGATION 
 
 

Ref: 72391.01 
 

1. INTRODUCTION 

1.1. PROJECT BACKGROUND 

Wessex Archaeology (WA) was commissioned by RPS Planning and Development 
(RPS) on behalf of Ormonde Energy Limited (OEL) to prepare an archaeological 
Written Scheme of Investigation (WSI) as part of the evaluation works for the 
Ormonde Offshore Wind Farm and associated export cable route. The proposed 
development area lies within the Irish Sea approximately 10km to the west of 
Walney Island, and an associated export power cable route running from the wind 
farm to landfall at Heysham, Lancashire. 

 
1.2. DEVELOPMENT PROPOSAL 

1.2.1. The wind farm will involve the construction of 30 turbines, covering an area 
measuring approximately 10km².  Subsequent 132kV underground cabling will 
connect the wind farm to the onshore electricity network. 

1.2.2. The scheme elements are as follows: 

• 30 5MW wind turbines; 
• A network of 33kV inter-array cables between the turbines (total length: 

approximately 27.5km); 
• One offshore substation platform; 
• One (approximately 41km long) 132kV export cable from the wind farm to the 

shore; 
• The cable landfall; 
• An onshore connection within the grid. 

 
1.3. SCOPE 

1.3.1. The WSI is based on recommendations made in the Ormonde Project 
Environmental Statement (EECL 2005) and in the Ormonde Offshore Windfarm 
Project: Archaeological Assessment of Marine Geophysical Data (WA 2009). 

1.3.2. This WSI is being implemented as part of a programme of mitigation works outlined 
in the Ormonde Environmental Management Plan (OEL 2010). The following 
obligations, with respect to offshore cultural heritage and archaeology, were 
outlined in Table 10.1 of that document: 

Chapter 11.12.4: In the absence of any known sites within the Ormonde project 
area the following mitigation measures are solely concerned with the application of 
survey techniques in order to further clarify the potential for any unknown sites.  
They may encompass:  

• • Further archaeological assessment of the side-scan and magnetometer 
data that may identify wreck remains;  
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• • Further archaeological assessment of sub-bottom survey data and vibrocore 
samples that may serve to identify drowned land surfaces;  

• • Archaeological involvement in any seabed obstruction survey (either diver 
and/or ROV). 

 
A procedure will be agreed with Cumbria County Council, Lancashire County 
Council and English Heritage for notifying them of the discovery of any previously 
unidentified wreck during the course of the construction works, and for the 
appropriate treatment of any such discovery. 

Further measures may be required as a result of the above work.  For instance, it 
should be borne in mind that if a significant wreck site is identified within the area 
affected by the proposed work, it could be subject to rapid designation under the 
Protection of Wrecks Act 1973. 

1.3.3. The development is subject to the following relevant consent: FEPA Licence 
32987/09/0. That document includes the following condition in relation to offshore 
cultural heritage and archaeology: 

Chapter 9.37: The Licence Holder must conform with the recommended 
procedures for consultation and cooperation between seabed developers and 
archaeologists as set out in the Joint Nautical Archaeology Committee's (JNAPC) 
Code of Practice for Seabed Developers, having particular reference to:  

• 1.  A Written Scheme of Investigation is prepared in conjunction with English 
Heritage to detail archaeological mitigation works offshore, within the inter-
tidal zone and onshore;  

• 2.  Continued active dialogue with English Heritage to ensure that the historic 
environment is considered in the course of all pre-construction investigations 
and post-construction monitoring;  

• 3.  The provisions in the JNAPC guidance for the prompt reporting and 
recording of archaeological remains encountered, or suspected, during all 
phases of construction. 

 
Chapter 9.38: The Licence Holder must report any wreck material recovered during 
pre-construction investigations and during construction activities to the Receiver of 
Wrecks. 

1.3.4. Curatorial responsibility for the sub-tidal aspects of the proposed project (outside of 
the jurisdiction of the local planning authority) resides with English Heritage. 
Curatorial responsibility for those aspects of the scheme that occur within the 
jurisdiction of the local planning authority should be referred to Lancashire County 
Council (LCC) and Cumbria County Council (CCC). 

2. IMPLEMENTATION 

2.1.1. The responsibility for implementing this WSI rests with OEL. 

2.1.2. OEL will ensure that project personnel are aware of archaeological communication 
requirements and the appointment of onboard vessel representatives if required. 

2.1.3. OEL will provide an Archaeological Communication Plan. Typically this will include 
details of contacts within OEL, all archaeological consultants and contractors, each 
nominated contact within the construction company(s) and the relevant 
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archaeological curators. The plan will also include the projected timescale for all 
main construction activities for which there is a proposed archaeological response.  
The initial draft of the plan will be copied to English Heritage, LCC and CCC to 
enable confirmation of appropriate contacts within these organisations. 

2.1.4. The Construction Companies will ensure that project personnel are aware of this 
WSI, any associated exclusion zones in force and the Finds Reporting Protocol. 

2.1.5. OEL, or any archaeological body that they may appoint to manage the 
implementation of the Finds Reporting Protocol, will seek curatorial advice from 
English Heritage, LCC and CCC.  

2.1.6. All data obtained from the inter-tidal areas will be compiled in a format suitable for 
submission of Monument, Event and Source records for entry into the LCC and 
CCC Historic Environment Records (HER). All appropriate data pertaining to the 
historic environment obtained for the sub-tidal area of the proposed development 
will be compiled in a format suitable for transmission to the National Monuments 
Record (NMR). 

3. KNOWN AND POTENTIAL ARCHAEOLOGY 

3.1.1. A thin peat-bed was recorded at a depth of 52 feet below O.D. at Heysham Harbour 
during previous excavations.  Further peat deposits, dated to the Holocene sea-
level rise, have been recorded on Heysham foreshore.  Two main peat horizons 
have been identified, which may be provisionally dated to the Neolithic and Bronze 
Age (Ashton 1920). To the north of the harbour, the Lancashire Historic 
Environment Record indicates the presence of a ‘submerged’ prehistoric forest on 
the Sandylands foreshore (7050). These records suggest that there is potential for 
the presence of deposits with high palaeo-environmental potential within the area 
where the export cable crosses the inter-tidal zone. 

3.1.2. Geophysical data was acquired by Gardline Geosurvey Limited in May-June 2004 
and April 2008. This consisted of sidescan sonar, sub-bottom profiler and 
magnetometer data.  WA carried out an archaeological assessment of this data 
(WA 2009) that identified one wreck site on the edge of the cable route corridor and 
a total of 47 other anomalies, which are all of uncertain origin but have the potential 
to be anthropogenic, and thus of possibly of archaeological interest. This 
assessment also highlighted the potential for the presence of deposits that may 
contain archaeological material relating to periods of lower sea level. From the 
assessment of the seismic data, and previous research carried out within the area, 
it is clear that former terrestrial sediments and associated landforms  do survive 
within the wind farm area (river palaeo-channels) and in places along the export 
cable route (peat deposits) (WA 2009). 

3.1.3. Wreck (7002) seen within the geophysical data is recorded by the UKHO as ‘foul 
ground’ (UKHO No. 5568).   However, no further information regarding the nature 
and origin of this wreck is available.  The wreck of the Vanadis (7049) (which lay 
outside of the geophysical survey area), a wooden barque which was built in 
Finland in 1874, is still visible at low tide at Half Moon Bay.  There are records 
relating to the loss of a further six vessels near Heysham between 1802 and 1924. 
One of these may be wreck 7002, however there are no other candidates for these 
losses on the seabed within 500m of the export cable route. 
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3.1.4. The only other features visible within the geophysical data or recorded by the 
UKHO within 500m of the export cable route are 7001, a geophysical anomaly that 
corresponds with a UKHO record for the loss of a ‘Baker Bell Dolphin’ (UKHO No.s 
5578 and 5573), and an area of ‘foul ground’ (7051) reported by the UKHO (No. 
61021) that lay outside of the 2008 geophysical survey area. 

3.1.5. All these sites are illustrated in Figure 1 and listed in Appendix I. 

4. ANTICIPATED IMPACTS 

4.1. INTRODUCTION 

4.1.1. The known and potential archaeology within the wind farm area and along the 
export cable route is outlined above. Any installation and subsequent works within 
these areas have the potential to negatively impact this archaeology. 

4.1.2. The most obvious way in which these archaeological deposits could be negatively 
impacted during installation is by direct damage, for example from the dropping of 
anchors, the use of grapnels or piling. These impacts may occur immediately or 
may result from long-term post-installation processes, such as scouring. They may 
be summarised as follows: 

• Displacement, which disturbs the context of the archaeological deposit (the 
relationship between the structures or artefacts that make up the deposit and 
their surroundings) and thereby reduces the amount of archaeological 
information that can be gained from it; 

• Erosion of the deposit or surrounding/covering seabed, resulting in damage 
and possibly prompting further erosion or instability; 

• Destabilisation, resulting in accelerated deterioration of the deposit through 
corrosion, erosion, etc. 

 
4.2. TURBINE AND SUBSTATION FOUNDATIONS 

4.2.1. The principle direct impacts will arise from the installation of the turbine and 
substation foundations, the pre-lay grapple run and subsequent laying of the inter-
array cables, and vessels used to perform these tasks. 

4.2.2. The foundations for the 30 wind turbine generators and one substation will be four-
legged steel trusses grouted onto driven piles. The piles will be driven using the 
Jack up platform Buzzard, which will be supported on four 2.3m diameter legs. Six 
single-drum winches will deploy 3t delta flipper anchors. Four anchors will be 
installed at distances of 150m to 200m at an angle of approximately 45°. The 
Buzzard measures 43m by 30m, it has a longitudinal leg spacing of 38m and a 
transverse leg spacing of 25m. 

4.2.3. The piles have an outer diameter of 1.83m. In total 124 piles will be driven into the 
seabed by between 25m (short piles) and 40m (long piles). 

4.3. PRE-LAY GRAPPLE RUNS 

4.3.1. A pre-lay grapple run will be run along the line of the inter-array and export cables 
in order to clear the routes of physical obstructions before cable laying. The grapple 
types to be used will be determined by the environment and required task. Those 
available are the Gifford, Rennie, Spearpoint, Sand Grapple, Flatfish Grapple and 
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Flatfish Cutting and Holding Grapple, with the indicated layout being a Spearpoint 
followed by Rennies and a section of Gifford. 

4.3.2. The vessel used for the run will travel at 1.5km/hr (typical speed) during grappling. 
Tension points will be displayed in graphical form on the survey/nav system on the 
vessel. 

4.4. CABLE LAYING 

4.4.1. Cable laying will involve the burial of approximately 33.5km of 33kV submarine 
infield cables between the wind turbines and the offshore substation, and 
approximately 41km of 132kV submarine export cable between the substation and 
the shore. All cables will be buried to a depth of 2m. 

4.4.2. The direction of the lay shall be between the beach and the wind farm. Conditions 
are such that the installation vessel, Stemat Spirit, will ground a ‘few hundred’ 
metres from the landfall point, thus the operation will commence with an on-shore 
pull-in from the vessel. 

4.4.3. Cable laying and burial will be simultaneous, using the Sea Stallion IV cable 
plough. Following pull-in operations the cable will be ploughed in by pulling the 
plough towards the cable lay vessel. Ploughing will then continue underwater for 
the rest of the route. 

4.4.4. Within the wind farm, the inter-array cables will be laid on the seabed and then, 
following inspection, they will be jetted in using an ROV. 

4.4.5. Within the wind farm the cable lay vessel will move by means of anchor crawl. 
Typical anchor spread patterns involve the use of eight anchors in an array 
extending up to 500m out from the vessel. 

5. RESPONSIBILITIES AND COMMUNICATION  

5.1.1. OEL may retain the services of a suitably qualified and experienced archaeological 
contractor (hereafter the Retained Archaeologist) to ensure the effective 
implementation of the WSI and other contractual commitments in relation to 
archaeology. 

5.1.2. Interaction with the Archaeological Curators, English Heritage and LCC and CCC, 
will be administered by OEL, advised by the Retained Archaeologist. 

5.1.3. The Archaeological Curators are: 

• Dr Chris Pater, English Heritage Maritime Archaeology Team, Fort 
Cumberland, Portsmouth; 

• Peter D. Iles, Lancashire County Council Environment Directorate, Guild 
House, Preston; 

• Peter Brennand, Cumbria County Council Historic Environment Service, 
County Offices, Kendal. 

 
5.1.4. In relation to the implementation of the WSI the Retained Archaeologist will report 

to OEL. 
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5.1.5. Interaction with the Construction Team will be administered by OEL, advised by the 
Retained Archaeologist. 

5.1.6. OEL will advise the Retained Archaeologist of their requirements or responsibilities 
under any Environmental Management Plan and the Construction Method 
Statement produced for the project. 

5.1.7. The responsibilities of the Retained Archaeologist will include: 

• Maintaining, reviewing and updating this WSI, as required; 
• Advising OEL’s Contractor(s) which elements warrant archaeological 

involvement; 
• Advising  OEL’s Contractor(s) in the course of evaluating scope of work 

specifications on their capacity to meet archaeological requirements; 
• Advising OEL on the necessary interaction with third parties with 

archaeological interests, including the Archaeological Curators; 
• Advising OEL on the implementation of generic archaeological requirements 

applicable to all construction activities; 
• Advising OEL on Method Statements for archaeological investigations; 
• Preparing or commissioning Method Statements for all archaeological 

activities; 
• Ensuring that OEL copies Method Statements to the Archaeological Curators 

for approval; 
• Implementing and monitoring the Protocol for Reporting Finds of 

Archaeological Interest; 
• Monitoring the work of and liaising with the Archaeological Contractor/s 

(where the work is not being conducted by the Retained Archaeologist); 
• Monitoring the preparation and submission of Archaeological Reports as 

appropriate and making them available to the Archaeological Curators; 
• Preparing provisions for the management of the project archives in 

consultation with an appropriate museum; and 
• Advising OEL on final arrangements for analysis, archive deposition, 

publication and popular dissemination. 
 
5.1.8. Where Method Statements, reports or other deliverables are submitted by OEL to 

the Archaeological Curators, their agreement / acceptance will be assumed if no 
contrary response is received within a reasonable period. 

5.1.9. All Contractors engaged in the construction of the project shall: 

• Familiarise themselves with the generic requirements of the WSI and make 
them available to their staff; 

• Obey legal obligations in respect of 'wreck' and 'treasure' under the Merchant 
Shipping Act 1995 and the Treasure Act 1996 respectively; 

• Respect constraint maps and Archaeological Exclusion Zones; 
• Assist and afford access to archaeologists employed by OEL; 
• Inform the Retained Archaeologist of any environmental constraint or matter 

relating to health, safety and welfare of which they are aware that is relevant 
to the archaeologists' activities; and 

• Implement the Protocol for Reporting Finds of Archaeological Interest. 
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6. ARRANGEMENTS FOR MONITORING AND REVIEWING THE WSI  

6.1. MONITORING AND REVIEWING THE WSI 

6.1.1. The aim of the WSI is to put in place the archaeological mitigation measures set out 
in the Archaeological Assessments (EECL 2005); WA 2009).  

6.1.2. The objectives of the WSI are as follows: 

• To fulfil the requirements in the FEPA licence for an archaeological protocol; 
• To establish the exact position and extent of any Archaeological Exclusion 

Zones; 
• To ensure that any geophysical and geotechnical investigations conducted 

before, during and after the development phase of the project are subject to 
archaeological input, review, recording and sampling; 

• To ensure archaeological involvement in any diver and/or ROV obstruction 
surveys in the development phase of the project; 

• To propose measures for the mitigation of archaeological remains 
encountered during further geotechnical sampling or investigations, or during 
the construction work associated with the project; and 

• To establish the reporting and archiving requirements for the archaeological 
works undertaken in the development phase and during construction of the 
wind farm. 

 
6.1.3. During the development of the project, the Retained Archaeologist will advise OEL 

as to the potential requirements for archaeological investigations as outlined in the 
WSI. Appropriate detailed method statements will be prepared for each element in 
line with the requirements of the WSI and will be submitted to English Heritage, 
LCC and CCC for approval.   

6.1.4. These method statements will include provision for the Archaeological Curators to 
monitor the progress of the archaeological investigations, as appropriate to that 
element; be that through site visits or meetings with OEL, the Contractor(s) and the 
Retained Archaeologist. 

6.1.5. Provision will be made for the WSI to be revised as appropriate should elements of 
the project change or particular archaeological issues come to light.  Any revisions 
will be prepared by the Retained Archaeologist and submitted to OEL who will 
ensure they are submitted to and approved by the relevant Archaeological 
Curator(s). 

6.1.6. The performance of the WSI will be monitored through the provision of a series of 
archaeological reports prepared to inform on the results of various activities 
undertaken under its auspices. These include a review of new geophysical, 
geotechnical and environmental data; the results of any inter-tidal cable installation 
watching brief and the implementation of the Protocol for Reporting Finds of 
Archaeological Interest during submarine cable installation. These reports will be 
submitted to OEL who will ensure their dissemination to English Heritage, LCC and 
CCC. 

6.1.7. The responsibility for ensuring the implementation of the Protocol for Reporting 
Finds of Archaeological Interest rests with OEL, who will ensure that its agents and 
contractors are contractually bound to implement the protocol. 
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6.1.8. OEL and the Retained Archaeologist will agree the system for archaeological 
reporting. 

6.1.9. English Heritage, LCC and CCC will be notified four weeks in advance by OEL of 
work timetables and the commencement of any work on site that may impact on the 
archaeology, and will be informed at this time of the name and contact details for 
the Retained Archaeologist. 

6.1.10. If deemed appropriate, a programme of monitoring visits by English Heritage and/or 
LCC and CCC will be agreed in advance of the commencement of work on site. 

6.1.11. During any site evaluation/investigation or construction work that has the potential 
to impact on the archaeology the Retained Archaeologist may liaise directly with 
English Heritage, LCC and CCC with regard to site monitoring and reporting.  OEL 
will be kept informed of all contact between the Retained Archaeologist and the 
Archaeological Curators. 

7. ENVIRONMENTAL MANAGEMENT 

7.1.1. OEL will ensure that the Retained Archaeologist is made aware of the relevant 
requirements of any Environmental Management Plan (OEL 2010) that is put in 
place. 

7.1.2. The Retained Archaeologist will ensure that any Method Statements prepared to 
meet the requirements of the WSI are compliant with the requirements of the 
Environmental Management Plan. 

8. HEALTH AND SAFETY 

8.1.1. OEL will ensure that the Retained Archaeologist is made aware of the relevant 
requirements of all Health and Safety Plans that are put in place.   

8.1.2. The Retained Archaeologist will ensure that any method statements prepared to 
meet the requirements of the WSI are compliant with the requirements of OEL’s 
Health and Safety Plans for the project. 

8.1.3. Health and Safety considerations will be of paramount importance in conducting all 
fieldwork. Safe working practices will override archaeological considerations at all 
times. 

8.1.4. All work will be carried out in accordance with the Health and Safety at Work etc. 
Act 1974 and the Management of Health and Safety Regulations 1992, and all 
other relevant Health and Safety legislation, regulations and codes of practice in 
force at the time. 

8.1.5. If there is a need for any Archaeological Contractors they will supply the Retained 
Archaeologist with risk assessments in advance of any work. The Retained 
Archaeologist will in turn supply OEL with copies of archaeological risk 
assessments before the commencement of any fieldwork. Risk assessments will be 
read and acknowledged by all members of archaeological staff involved in the 
fieldwork.   
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8.1.6. Risk assessments will incorporate an interface document between the Health and 
Safety system of the Archaeological Contractor/s and that of the 
construction/installation contractor/s. 

9. SCHEME OF INVESTIGATIONS 

9.1. OVERVIEW 

9.1.1. The mitigation measures defined in this document relate to the Ormonde Offshore 
Wind Farm and the submarine export cable route. 

9.1.2. The methodology for turbine installation and laying sub-sea cables does not 
generally support a watching brief except during the pre-lay grapple run.  The 
mitigation measures proposed below are therefore considered to be the most 
effective means of dealing with known sites and gathering archaeological 
information about currently unknown sites within the offshore and inter-tidal areas 
of the development. This WSI is supported by a Protocol for Reporting Finds of 
Archaeological Interest that will address any chance finds. 

10. ARCHAEOLOGICAL EXCLUSION ZONES 

10.1. INTRODUCTION 

10.1.1. Exclusion Zones will be the principle means used to preserve in situ any features or 
deposits of known or potential archaeological interest. All of the exclusion zones 
listed below are based on information provided in the ES (EECL 2005) the 
Archaeological Assessment of Marine Geophysical Data (WA 2009) and UKHO 
and HER searches conducted during the compilation of this document.  They may 
be subject to change if further information becomes available. 

10.1.2. The archaeological review of marine geophysical data (WA 2009) and an 
assessment of additional records conducted during the compilation of this 
document identified four sites that should be subject to exclusion zones and a 
further 46 geophysical anomalies that may have an anthropogenic origin. These 
are all listed in Appendix I and illustrated in Figure 1. 

10.1.3. The exclusion zones outlined below are fixed, however provision is made below for 
their alteration, following appropriate archaeological investigation and consultation, 
should this become necessary before or during construction. 

10.2. LOCATION AND EXTENT OF EXCLUSION ZONES 

10.2.1. Archaeological exclusion zones are implemented around the confirmed wrecks, a 
UKHO record that fell outside of the geophysical survey area and a geophysical 
anomaly that corresponded with a UKHO record. These sites are also listed in 
Appendix I. 

10.2.2. The exclusion zones around the two confirmed wrecks were formed by placing a 
75m buffer around the extents of the sites and their associated debris fields. The 
exclusion zones around the two UKHO records were formed by placing a 50m 
buffer around the centre points of the sites. All exclusion zones may be subject to 
alteration and possibly removal in the manner outlined below. They are illustrated in 
Figure 1.   
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10.2.3. These exclusion zones will apply to construction works, vessel mooring and any 
other activities that may disturb the seabed during the installation of the wind 
turbines, the substation and the cables (both inter-array and export). The locations, 
extent and conditions applicable to the exclusion zones will be made available to all 
relevant parties. 

10.3. ESTABLISHING NEW EXCLUSION ZONES 

10.3.1. If new finds of archaeological importance come to light during the course of 
construction they may be subject to the implementation of additional exclusion 
zones. 

10.3.2. English Heritage, LCC and CCC will be consulted on the need for, and the design 
(position, extent) and implementation of any new exclusion zones. 

10.4. ALTERING EXCLUSION ZONES 

10.4.1. Exclusion zones may be altered (enlarged, reduced, moved or removed) as a result 
of further data assessment and a range of measures up to and including 
archaeological field evaluation. Further data assessment may include 
archaeological analysis of the new geophysical data covering those areas that are 
subject to exclusion zones. Archaeological field evaluation may include suitable 
high-resolution marine geophysical survey, and/or survey by diver or ROV. 

10.4.2. The alteration of exclusion zones will only be undertaken following consultation with 
English Heritage, LCC and CCC. Following alteration, a new plan giving details of 
the exclusion zones will be drawn up and issued to each nominated point of 
contact. 

10.5. MONITORING OF EXCLUSION ZONES 

10.5.1. Development related activities shall not be undertaken within an exclusion zone. If 
activities are shown to have been undertaken within any zone, the construction 
contractor responsible will ensure that the consenting authority is aware of the 
incident and seek archaeological advice from the archaeological curatorial 
authority. A monitoring programme will check the integrity of the exclusion zones to 
determine if they have been affected by the development. 

10.5.2. The monitoring programme will report on the integrity and validity of the exclusion 
zones and will make recommendations regarding amendment of the extent, 
removal and/or creation of new zones. Monitoring may take the form of visits to 
construction vessel(s), geophysical data analysis or the analysis of Electronic 
Monitoring System (EMS) data. 

10.5.3. On completion of the construction phase, a report will be compiled on the 
effectiveness of the exclusion zones, any alterations to them, and the results of 
monitoring. 

11. MARINE GEOPHYSICAL SURVEY 

11.1. INTRODUCTION 

11.1.1. The analysis of geophysical data enables the recovery of archaeological data 
concerning both submerged prehistoric landscapes and wrecks or wreck-related 
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features. This data may be used to enhance the archaeological record, or to alter 
(enlarge, reduce, move or remove) existing exclusion zones.  

11.1.2. An assessment of geophysical survey data was conducted by WA (2009).  This 
involved: 

• A review of sidescan sonar, sub-bottom profiler and magnetometer data 
within the footprint of the wind farm development area and inter-array cable 
route; 

• A review of sidescan sonar and magnetic data within a 600m wide corridor 
along the line of the export cable route. 

 
11.2. GEOPHYSICAL SURVEYS 

11.2.1. If any further geophysical surveys are conducted they will include archaeological 
input at the planning stage so that archaeological considerations can be taken into 
account. 

11.2.2. The archaeological input will take the form of advice from an appropriately qualified 
marine archaeologist on the following points: 

• Available details of sites and/or anomalies identified in the desk-based 
assessment; 

• Archaeological potential of areas where no existing sites and/or anomalies 
are yet known; 

• Geophysical sources/equipment; 
• Methodologies, including spacing and orientation of lines and cross lines; 
• Source/equipment settings; 
• Requirements for post-processing, interpreting and archiving resulting data. 

 
11.2.3. An outline of typical archaeological survey and data specifications is presented in 

Appendix II. 

11.3. UNDERTAKING FURTHER GEOPHYSICAL SURVEYS 

11.3.1. Consideration will be given to having a suitably experienced archaeologist 
contracted on a consultancy basis during the collection of the data. The 
archaeologist would advise on the suitability for archaeological purposes of the 
data being acquired, and be able to propose minor changes to the survey method, 
settings, etc. in order to optimise archaeological results, and thereby reduce the 
need for repeat surveys. 

11.4. ARCHAEOLOGICAL INTERPRETATION OF FURTHER GEOPHYSICAL DATA 

11.4.1. New survey data will be submitted for review by an appropriately qualified 
archaeologist. This review will be undertaken in areas: 

• Not covered by previous surveys; 
• Where there are known sites and/or geophysical anomalies; 
• Where there is evidence for palaeo-topographic features and/or palaeo-

sediments. 
 
11.4.2. If any further items of interest are identified English Heritage, LCC and CCC will be 

consulted prior to any changes to the exclusion zones. 
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11.4.3. Any further geophysical survey data should be interpreted by a suitably 
experienced archaeological geophysicist. Data sources with the potential for 
identifying archaeological remains are as follows: 

• Sidescan survey may identify wrecks and other related debris of all periods 
that lie (at least in part) above the surface of the seabed; 

• Magnetometer survey may identify wrecks and other related debris of all 
periods (though principally post-medieval and modern) on the surface of and 
under the seabed; 

• Boomer and/or Chirp (hereafter termed Seismic) survey may identify 
features and deposits that relate to the topography of an area prior to its 
burial and inundation during the prehistoric period, and buried objects such 
as wrecks (note: seismic data has to be calibrated with bathymetric data to 
enable the calculation of absolute heights); 

• Bathymetry may be used to characterise wrecks and other related debris of 
all periods that lie (at least in part) on the surface of the seabed. 

 
11.4.4. Archaeological interpretation should include: 

• Examination of sidescan, magnetometer and, if available multibeam and 
seismic data for areas within the vicinity of known wreck sites and previously 
identified geophysical anomalies; 

• Examination of sidescan, magnetometer and, if available, multibeam and 
seismic data within areas that will be subject to scheme impacts in order to 
identify any as yet unknown wreck remains; 

• If available, seismic data should be assessed in order to plot the general 
trend of the sub-surface sediments with archaeological potential; 

• Following the initial assessment, further detailed interpretation of seismic data 
should be undertaken within those areas that will be subject to scheme 
impacts. 

 
11.4.5. The archaeological results of any further geophysical survey will be compiled as a 

report, which will include likely requirements (if any) for further archaeological work. 
The results of the archaeological analysis of geophysical survey data will be 
reported to English Heritage, LCC and CCC. 

12. MARINE GEOTECHNICAL SURVEY 

12.1. INTRODUCTION 

12.1.1. Analysis of borehole and vibrocore samples will enable the recovery of 
archaeological data relating to submerged terrestrial prehistoric archaeology within 
the development area, which will enable the production of a Quaternary deposit 
model relating to evidence of the submerged terrestrial prehistoric environment. 

12.2. PLANNING FURTHER GEOTECHNICAL SURVEYS  

12.2.1. If any further geotechnical surveys are conducted they will include archaeological 
input at the planning stage so that archaeological considerations can be taken into 
account. 

12.2.2. This input will take the form of advice from an appropriately qualified archaeologist 
on measures to optimise archaeological results from the planned survey, including: 
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• Available details of those areas of potential identified during the geophysical 
assessment (WA 2009); 

• Requirements for the archaeological description and sub-sampling of 
geotechnical cores and samples. 

 
12.3. ARCHAEOLOGICAL USE OF GEOTECHNICAL DATA 

12.3.1. A typical scheme of investigations for the archaeological use of geotechnical data is 
set out in Appendix III. 

13. DIVER, ROV AND OBSTRUCTION SURVEYS 

13.1. DIVER AND ROV SURVEYS 

13.1.1. Archaeological diver and/or ROV surveys can be employed in order to gather 
archaeological data concerning wreck sites and geophysical anomalies. This data 
may be used to enhance the archaeological record, or to alter (enlarge, reduce, 
move or remove) existing Exclusion Zones. 

13.1.2. The only circumstances whereby diver/ROV surveys may be required for 
archaeological purposes are: where it is not possible to protect an archaeological 
site through the implementation of an Archaeological Exclusion Zone; or where 
visual clarification is sought in order to alter an Archaeological Exclusion Zone. 

13.1.3. No diver or ROV survey data was assessed during the desk-based assessment 
phase of the project, If and when these are undertaken the archaeological 
requirements will be agreed following consultation with English Heritage, LCC and 
CCC. Outline archaeological requirements are presented in Appendix IV. 

13.2. OBSTRUCTION SURVEYS 

13.2.1. The methodology for turbine installation and laying sub-sea cables does not 
generally support archaeological watching briefs. Therefore the only opportunity to 
gather information about the seabed is during obstruction surveys/clearance work. 
This includes any video surveys of the wind farm and cable route impact areas and 
pre-lay grapple runs (PLGR) along the line of the inter-array and export cable 
routes. 

13.2.2. The most appropriate archaeological response is for data collected during pre-
construction video surveys to be reviewed after the event by an appropriately 
qualified archaeologist. The resulting report would focus upon the clarification of the 
nature and extent of sites subject to exclusion zone and sites where there are 
geophysical anomalies with a potential anthropogenic origin. 

13.2.3. The most appropriate archaeological response to the need for archaeological 
monitoring during PLGR work is to have a suitably qualified and experienced 
archaeologist on the boat during the survey to monitor tension points and assess 
any material brought onto the survey vessel by the grapple. The report will focus 
upon the clarification of sites where there are geophysical anomalies with a 
potential anthropogenic origin, and advice concerning the approach to areas where 
new sites are known or suspected. 

13.2.4. If undertaken, the results of these studies will be reported to English Heritage, LCC 
and CCC. 
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14. INTER-TIDAL WORK 

14.1. INTRODUCTION 

14.1.1. The wreck of the Vanadis (7049) and the Sandylands submerged forest (7050) 
both lie within the inter-tidal area to be crossed by the export cable. 

14.1.2. For the Vanadis the key to the archaeological approach will be to avoid damage to 
the wreck and its associated debris field. In order to achieve this, a walk-over 
survey will plot all visible remains of the vessel. 

14.1.3. During the walk-over an attempt will be made to plot the extents of the submerged 
forest. However, that site may well be buried, or only partly exposed, therefore the 
principal means of addressing impact upon this deposit will be to conduct a 
watching brief during cable laying. 

14.2. WALK-OVER SURVEY 

14.2.1. The Walk-over Survey will involve investigation of the area where the cable route 
corridor crosses the foreshore in order to enable the identification, classification 
and position-fixing of all visible archaeological sites, along with a general survey in 
order to identify any currently unrecorded sites. 

14.2.2. For reasons of health and safety, only the accessible extents of the area will be 
surveyed. Tidal and under-foot conditions will determine the access constraints, 
and heath and safety issues will be of prime importance. 

14.2.3. In general the survey will be conducted as follows: the survey team will walk broad 
transects out from the shore, following the high tide out as it ebbs, in order to reach 
the seaward accessible extent of the survey area. Transect spacing will be 
dependant upon on-site conditions, with the aim being to obtain full visual coverage 
of the survey area. 

14.2.4. The transects will be evidenced by a track logged in the recording system. The 
recording system used will enable existing sites (and data relating to these sites) to 
be viewed in the field against a base-map of the survey area. The location of all 
sites will be plotted as shape-files. A written description of each site will be logged 
within a database and supplemented with photography.  

14.2.5. The key recording requirements are as follows: 

• Position – the position of all sites will be plotted by dGPS to an accuracy of 
at least +/-1m. 

• Extent – the full visible extent of all sites will be recorded as a polyline within 
the GIS. Where the extent is not clear this will be supplemented with further 
polylines covering ‘possible extent’. 

• Nature – all sites will be subject to identification of type and a written 
description sufficient to inform decisions concerning the potential extent of 
any sites that are not fully visible. 

 
14.2.6. The results of the walk-over survey will be presented in the archaeological 

assessment report and will be sufficient to inform decisions concerning the routing 
of the cables and appropriate archaeological mitigation. The report will also make 
proposals for further survey in the event that full coverage of the survey area is not 
possible due to ground conditions. 
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14.3. WATCHING BRIEF 

14.3.1. A watching brief will be conducted during the installation of the export cable across 
the foreshore. The watching brief will involve attendance by an appropriately 
qualified archaeologist during all intrusive groundworks, including, if necessary, the 
area of beach adjacent to the cable trench disturbed by excavation machinery and 
other vehicles. 

14.3.2. Up-cast material and any standing section of trench edge will be inspected by the 
watching brief archaeologist, finds will be collected and allocated a record number 
and their position, along with any features and/or layers of archaeological interest, 
will be logged in the manner described above for the walk-over survey. 

14.3.3. If archaeological or palaeo-environmental deposits are seen then the construction 
team will make provision for the archaeologist to enter the working area and record 
them. This will only take place if health and safety requirements are met. 

14.3.4. Should access be possible then sections containing archaeological or palaeo-
environmental deposits will be hand cleaned, described, photographed and drawn 
at a scale appropriate to the scale and nature of the deposits (1:10 or 1:20 for 
individual features, 1:50 for broader layers). 

14.3.5. If deposits with palaeo-environmental potential are uncovered during the course of 
construction then they will be recorded in the manner described above by an 
appropriately qualified environmental archaeologist/geo-archaeologist. If access to 
the trench is possible then the following sampling procedure will be adopted. 

14.3.6. The sampling strategy will be guided by the English Heritage Centre for 
Archaeology Guidelines document ‘Environmental Archaeology’ (EH 2002). 

14.3.7. Bulk samples will be collected from discrete contexts. These will be of 10 to 40 
litres, depending on the type and size of the context. The samples will be 
processed by flotation and scanned to assess the environmental potential of 
deposits, but will not be fully analysed. The residues and sieved fractions will be 
recorded and retained with the project archive. 

14.3.8. These samples will be assessed for their plant macro-fossil (waterlogged and 
charred), charcoal, molluscs, waterlogged wood and finds content. 

14.3.9. If appropriate smaller samples, of up to one litre, will be taken through selected 
sequences. These will respect context boundaries. These samples will be 
assessed for the presence of foraminifera, ostracods and molluscs. These samples 
will preferably be taken from sequences sampled by monoliths. 

14.3.10. If collection is possible, the monolith samples will be assessed primarily for pollen 
and diatoms. They will also enable the recovery, if warranted, of stratified plant 
matter for Carbon 14 and dendrochronological dating. 

14.3.11. The monoliths will be positioned through peat horizons or other deposits with 
palaeo-environmental potential, in order to obtain a continuous sequence to the 
maximum depth possible, sufficient to enable deposits subject to analysis to be 
placed within their landscape context 

14.3.12. Wood identification samples will be collected as appropriate from a representative 
sample of the waterlogged wood present. These will be c. 5cm3, and will be taken 
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from both trees within the submerged forest and other layers containing appropriate 
material. 

14.3.13. If significant deposits with palaeo-environmental potential are seen in the trench 
edges, but are not available to be sampled and recorded then one option is to 
extract sleeved U100 cores from points adjacent to the line of the cable trench. The 
exact approach adopted will be decided following a meeting between OEL, LCC 
and EH. 

15. FINDS REPORTING PROCEDURE 

15.1. SCOPE 

15.1.1. A Protocol for Reporting Finds of Archaeological Interest will address the reporting 
of finds of archaeological material recovered from the intertidal and subtidal areas 
during the construction of the wind farms. A draft copy of the Protocol is included in 
Appendix VI, it will also be produced as a stand-alone document for use on-board 
the construction vessels. 

15.1.2. The relevant staff on all construction vessels will be informed of the Protocol, 
details of the find types that may be of archaeological interest, and the potential 
importance of any archaeological material encountered. 

15.1.3. Provision will be made by OEL, in accordance with the Protocol, for the prompt 
reporting/recording of archaeological remains encountered, or suspected during 
works to English Heritage, LCC and CCC. If the find is ‘wreck’ within the meaning 
of the Merchant Shipping Act (1996) then a report will also be made to the Receiver 
of Wreck. If the find is ‘treasure’ within the meaning of the Treasure Act (1996) then 
a report will also be made to the Coroner. 

15.1.4. The response to reported finds is set out in the Protocol. At the end of the 
construction phase a report will be prepared on the results of the Protocol. 

16. REPORTING AND ARCHIVING 

16.1.1. As stated in each section above, each element of work will give rise to a note or a 
report. As indicated, upon completion of construction a final archaeological report 
will also be prepared to synthesise the results of the various investigations. The 
final archaeological report will address the following themes: 

• Maritime sites and finds; 
• Palaeo-geography and prehistoric archaeology. 

 
16.1.2. If significant archaeological sites and finds are recorded then this final report will be 

preceded by an assessment report that establishes the value of the recorded 
archaeology and provides a costing for analysis, publication and archiving 
(including deposition of archive). Decisions regarding the level of publication 
required will be taken following consultation with English Heritage, LCC and CCC. 

16.1.3. For the offshore components of the project the final archaeological report should be 
archived with the NMR. An OASIS form will be produced for the whole project, and 
all copies of any reports generated (e.g. geophysical, and geotechnical data 
analysis) should be attached as data files. A hard copy of the final archaeological 
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report and notification of the completion of the OASIS form will also be sent to the 
most appropriate local HER. 
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APPENDIX I: EXCLUSION ZONES FOR KNOWN WRECKS, POSSIBLE WRECKS AND GEOPHYSICAL ANOMALIES 

 

WA 
Ref 

Classification 
UTM 

Easting 
UTM 

Northing 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Notes Sources EZ 

7001 
Dark Reflector 

/ dolphin 
504757 5987874 18.1 1.2 0.0 

Originally thought to be possible cable, or curvi-
linear geology in geophysical interpretation, 
however, probably related to UKHO records 
relating to remains of Baker Bell Dolphin, which 
is recorded less than 30m away. 

6001, 
UKHO No 

5578 & 
5573 

Yes 

7002 Wreck 503539 5987191 61.6 19.2 3.2 

Wreck aligned approximately NW-SE, some 
possible scour associated to the SW. Doesn't 
appear to have related debris. Sand waves 
appear associated to the NE. Apparent structure 
in parallel lines centrally on wreck. Probably 
related to UKHO No 5568, previously recorded as 
wreck but later amended to foul ground. 

6002, 
UKHO No 

5568 
Yes 

7003 Dark Reflector 503889 5986880 21.1 0.3 0.0 
Possible geology but very linear so could be 
anthropological. In area with some noise but isolated 
from other identified anomalies. 

6003 No 

7004 Rope / chain 501890 5984864 9.2 8.3 0.0 Length of rope or chain. 6007 No 

7005 Debris 502019 5984836 4.7 0.3 0.1 
Possible geological feature or sea surface noise, but 
isolated and very linear in appearance. 

6008 No 

7006 Dark Reflector 501537 5984266 4.3 1.3 0.9 
Large contact with large shadow and associated 
scour.  Contact is isolated, and could be either 
natural or anthropogenic in origin. 

6010 No 

7007 Dark Reflector 500270 5983932 4.3 1.2 0.4 Isolated contact, probably geological in origin. 6012 No 

7008 Dark Reflector 500159 5983889 4.1 1.7 0.2 

Part of an area of 3 contacts (including 7009 and 
7010).  Possibly anthropogenic debris, but also close 
to a seabed character change so could be natural in 
origin. 

6013 No 

7009 Dark Reflector 500168 5983911 6.1 1.2 0.5 

Part of an area of 3 contacts (including 7008 and 
7010).  Possibly anthropogenic debris, but also close 
to a seabed character change so could be natural in 
origin. 

6014 No 
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WA 
Ref 

Classification 
UTM 

Easting 
UTM 

Northing 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Notes Sources EZ 

7010 Dark Reflector 500183 5983897 2.4 2.0 0.4 

Part of an area of 3 contacts (including 7008 and 
7009).  Possibly anthropogenic debris, but also close 
to a seabed character change so could be natural in 
origin.                                                                             

6015 No 

7011 Dark Reflector 500129 5983634 29.0 23.4 0.9 
Large isolated contact with large shadow, could be 
either geological or anthropogenic in origin.                  

6018 No 

7012 Dark Reflector 499980 5983599 2.0 1.0 0.8 
Isolated contact with large shadow, could be either 
geological or anthropogenic in origin.                            

6019 No 

7013 Debris 499952 5983635 9.6 2.3 0.0 
Unusual contact, possibly length of rope or chain 
with associated scars but a large bright contact is 
present in the centre.                                                     

6020 No 

7014 Debris 499763 5983759 2.3 1.3 0.6 
Very circular contact with large shadow and 
associated shadow, probably anthropogenic in 
origin.                                                                             

6021 No 

7015 Debris 499681 5983414 3.9 0.5 0.3 
Possible geological response, but more probably 
anthropogenic debris. Appears to be very linear. In 
area of varied geology.                                                  

6023 No 

7016 Debris 499564 5983555 11.9 0.6 0.1 
Possible geological response, but quite linear with 
some height which could indicate cable.  Possibly 
associated with nearby seabed scars.                           

6024 No 

7017 Debris 498644 5983293 4.3 0.5 0.2 
Linear contact with shadow, could be natural or 
anthropogenic in origin.                                                 

6028 No 

7018 Debris 498588 5982869 4.1 0.3 0.1 
Small, semi-circular contact with small shadow.  
Could be either geological or anthropogenic in origin. 

6029 No 

7019 Debris 494572 5980399 5.6 0.3 0.2 
Small linear contact with small shadow.  Possible 
geological response, but possibly anthropogenic due 
to very straight linear appearance.                                 

6036 No 

7020 Debris 494415 5980387 13.2 3.8 0.9 

Extent of anomaly measured but consists of 3 lines 
to make up shape which are approximately 0.7m in 
width. Possible height suggests around a metre. 
Origin of anomaly is unknown, could be either large 
geological feature or anthropogenic debris. 

6037 No 
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WA 
Ref 

Classification 
UTM 

Easting 
UTM 

Northing 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Notes Sources EZ 

7021 Debris 494436 5980377 4.5 1.1 1.1 
Large object with large shadow, could be either 
natural or anthropogenic in origin. Lies close to 
another large contact of unknown origin (7020). 

6038 No 

7022 Dark Reflector 492649 5979916 5.1 0.6 0.9 
Large contact with large shadow, could be either 
natural or anthropogenic in origin.                                 

6041 No 

7023 Debris 492580 5980241 4.4 0.3 0.1 
Strong, well-defined linear anomaly with some 
height, possibly anthropogenic in origin. 

6042 No 

7024 Debris 488265 5981346 4.4 0.7 0.1 
Contact with shadow, possibly related to nearby 
contact 7025 (interpreted as rope / chain), so 
possibly anthropogenic. 

6047 No 

7025 Rope / chain 488242 5981340 28.2 0.4 0.3 
Linear contact with small shadow, probably rope or 
chain.  Possibly associated with nearby contact 
7024. 

6048 No 

7026 Rope / chain 486003 5982193 4.2 3.5 0.0 
Elliptical anomaly created from curved linear 
features, interpreted as rope or chain. 

6055 No 

7027 Dark Reflector 485994 5982135 2.7 1.7 1.0 
Large contact with large shadow, probably natural 
but close proximity to a piece of rope or chain (7026) 
increases the possibility of an anthropogenic origin. 

6056 No 

7028 Dark Reflector 485852 5981974 4.6 1.1 0.0 
Large contact with large shadow and associated 
scour, could be natural or anthropogenic in origin. 

6058 No 

7029 Rope / chain 484469 5982317 12.2 0.9 0.1 
Very curved linear anomaly which could be rope or 
chain or similar.                                                              

6064 No 

7030 Dark Reflector 483461 5982977 3.6 1.1 0.9 
Large contact with large shadow, could be natural or 
anthropogenic in origin. 

6077 No 

7031 Rope / chain 483149 5982730 58.1 0.8 0.1 
Linear contact with small shadow, probably piece of 
rope or chain. 

6078 No 

7032 Rope / chain 482229 5984148 4.2 2.2 0.0 

Sinuous, bright reflector terminating in dark reflector 
or possible small area of disturbed seabed.  
Probably length of rope or chain, possibly still 
attached to seabed.                                                       

6086 No 
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WA 
Ref 

Classification 
UTM 

Easting 
UTM 

Northing 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Notes Sources EZ 

7033 Dark Reflector 480070 5985555 3.6 0.8 0.8 

Large contact with shadow.  Located in an area with 
numerous geological contacts so possibly natural, 
but much larger than the rest and possibly of 
anthropogenic origin.  Located close to visible 
Morecambe to Barrow gas pipeline. 

6098 No 

7034 Dark Reflector 479319 5986221 1.7 1.6 0.7 

Large contact with shadow.  Located in an area with 
numerous geological contacts so possibly natural, 
but much larger and more defined than the rest so 
possibly anthropogenic in origin. 

6104 No 

7035 Dark Reflector 478389 5987189 4.9 0.6 0.2 

Dark reflector with shadow, possibly distorted due to 
snatching in data. Isolated from other anomalies and 
irregularly shaped, could be natural or anthropogenic 
in origin. 

6113 No 

7036 Dark Reflector 478167 5987180 3.3 1.1 0.0 
Reflector within small depression or scour.  Irregular 
in shape, could be natural or anthropogenic in origin. 

6115 No 

7037 Debris 474414 5991188 1.8 0.9 0.7 
Large contact with shadow, associated with area of 
disturbed seabed.  Could be of natural or 
anthropogenic origin. 

6123 No 

7038 
Disturbed 
seabed 

473628 5991866 14.8 7.0 0.0 
Area of disturbed seabed, could be unusual shaped 
natural depression or coiled length of rope or chain. 

6125 No 

7039 Debris 473499 5992010 7.2 5.4 0.0 
Fan-shape anomaly with a possible shadow, 
possible area of anthropogenic debris or natural 
seabed disturbance. 

6126 No 

7040 
Disturbed 
seabed 

473377 5992132 7.5 6.3 0.0 
Unusual shaped area of disturbed seabed of 
unknown origin, could be natural or anthropogenic in 
origin. 

6127 No 

7041 Dark Reflector 471122 5995293 6.6 1.5 0.0 Small dark contact. 6158 No 

7042 Dark Reflector 472371 5993891 19.0 7.8 0.0 
Faint anomaly, forming L-shape, probably sea 
surface noise or slight natural seabed variation.            

6144 No 

7043 Dark Reflector 470592 5993259 3.8 3.7 0.0 Poorly defined dark reflector. 6145 No 
7044 Dark Reflector 471887 5994700 4.2 3.3 0.0 Small dark contact. 6154 No 
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WA 
Ref 

Classification 
UTM 

Easting 
UTM 

Northing 
Length 

(m) 
Width 

(m) 
Height 

(m) 
Notes Sources EZ 

7045 Dark Reflector 470430 5993832 5.8 2.2 0.1 
Small isolated contact with scour, possibly natural in 
origin. 

6152 No 

7046 Dark Reflector 471026 5995045 8.3 5.0 0.0 Poorly defined dark reflector. 6157 No 
7047 Dark Reflector 472386 5992581 8.1 2.2 0.0 Poorly defined dark reflector. 6136 No 
7048 Dark Reflector 470285 5993646 2.8 0.8 0.0 Small dark reflector within small depression. 6151 No 

7049 Wreck 505518 5988119 51.0 10.5 0.0 

Russian barque wreck, The Vanadis, stranded in 
a gale in 1903, aligned SW/NE. Wooden sailing 
vessel, built in 1874. Two wrecks recorded by 
UKHO within 40m which are likely to be same 
wreck (Wreck Nos (5576 & 5577). Not covered by 
2008 geophysical survey. 

NMR_NATI
NV-

1382266 
Yes 

7050 
Submerged 

Forest 
506731 5989349    

Submerged Forest at Sandylands Foreshore: visible 
tree and trunks, and possible groynes and fishing 
baulk. Not covered by 2008 geophysical survey. 

SMR No: 
PRN10521 - 
MLA10520 

No 

7051 Foul Ground 500328 5984078    
Foul ground recorded by UKHO. Not covered by 
2008 geophysical survey. 

UKHO No 
61021 

Yes 

 
Co-ordinates are in WGS 84 UTM Zone 30. 
 
Highlighted records are those subject to exclusion zones 
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APPENDIX II: ARCHAEOLOGICAL INPUT INTO FURTHER MARINE GEOPHYSICAL 
SURVEYS 

Further surveys should be informed by such archaeological desk-based information as is 
available at the time of the survey. In designing the survey consideration should be given to 
specifications (e.g. line spacing and equipment used) to ensure the adequate detection of 
archaeological material. 
 
Surveys should be carried out to a single datum and co-ordinate system, such as WGS84 
UTM. All survey data – including navigation (position, heading and velocity) – should be 
acquired digitally in industry-standard formats. Care should be taken to maintain the 
orientation and attitude of sensors on line. Track-plots should be corrected for layback 
(including catenary effects) and made available in digital (GIS) form. 
 
Once the surveys have been processed to meet their primary objectives, the survey data – 
together with factual reports – should be made available in digital formats to an appropriately 
qualified marine archaeologist for archaeological analysis and interpretation. 
 
Sidescan sonar survey should be carried out at frequency, range and gain settings capable 
of resolving all objects that are 0.5m and above throughout the survey area. Preferably, line 
spacing should be equal to or less than the effective range, and no more than 1.75x the 
effective range. Where the sites and anomalies listed in Section 3 above fall with or close to 
the scheme impacts they should be ‘boxed’ by at least two and preferably four lines along 
and across the principal axis of the anomaly. These lines should be offset so that the 
anomaly does not lie immediately beneath the fish, and run at optimal frequency and range 
settings for imaging the anomaly. For archaeological purposes, true sidescan is preferable to 
multibeam pseudo-sidescan. Sidescan sonar data should be made available in the form of 
raw, un-mosaiced files in a suitable proprietary format. 
 
Magnetometer survey should be carried out using a caesium gas or equivalent system 
capable of resolving anomalies of 5 nanoTeslas and above. Lines can be run in conjunction 
with other sensors (i.e. on the same line spacings and orientations) but provision should be 
made to run additional lines and cross-lines across the sites and anomalies listed in Section 
3 above. Magnetometer data should be made available as cleaned, de-spiked text (x,y,z) 
files for each line, including layback. 
 
Sub-bottom survey should be carried out using a source capable of resolving internal 
structures to the full depth of anticipated scheme impacts within Quaternary deposits. Line 
and cross-line spacings and orientations should be sufficient to resolve the extents and 
characteristics of the principal Quaternary deposits. A single beam echosounder should be 
run in conjunction with the sub-bottom survey; the first reflector (seabed) should be levelled 
with reference to a tide gauge. Sub-bottom data should be made available in a suitable 
proprietary format. 
 
Multibeam survey should be carried out using a system capable of achieving an effective 
cell/bin size better than 1m. Use of a beam-forming system is preferred. Where an anomaly 
of apparent archaeological potential is identified, an additional single slow pass should be 
carried out at the highest possible ping rate. Single beam and multibeam data should be 
made available as de-spiked and tidally-corrected text (x,y,z) files for each line, in addition to 
any gridded/rendered surfaces. 
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APPENDIX III: GEOTECHNICAL ASSESSMENT STAGES 

 
The archaeological analysis of the geotechnical data will occur in a number of stages to 
produce a Quaternary deposit model from which areas of archaeological potential can be 
identified. These are as follows: 
 
Stage 1: Planning 
Desk-based archaeological assessment of core logs generated by geotechnical contractors. 
This assessment will establish the presence and location of sediment units with likely 
archaeological, palaeo-environmental and/or dating potential, as a basis for deciding what 
Stage 2 archaeological recording is required.  The stage 1 report will state the scale of Stage 
2 work proposed. 
 
Stage 2: Coring and Recording 
Each core containing sediment units identified as having archaeological, palaeo-
environmental or dating potential in Stage 1 will be split, with half of each core being cleaned 
and recorded.  The stratigraphy of each core will be recorded, a basic sediment description 
for each of the units will be made and those units of particular archaeological/palaeo-
environmental interest will be highlighted. The Stage 2 report will state the nature and scope 
of any Stage 3 analyses required to characterise and interpret the sediment units in order to 
build an outline Quaternary deposit model and thus identify areas of potential archaeological 
significance. 
 
Stage 3: Sampling and Assessment 
Sub-sampling and assessment of any units of archaeological and/or palaeo-environmental 
interest.  Sub-samples for the assessment of microfossil environmental indicators (pollen, 
diatoms, ostracods and/or foraminifera) will be taken from one core-half, with the other core-
half retained intact should further sub-sampling be required.  Assessment will comprise 
analysis (identification and quality of preservation) of a series of sub-samples to enable the 
value of the palaeo-environmental material surviving within the cores to be identified.  Sub-
samples will also be taken and retained at this stage in case radiocarbon dating is required 
during Stage 4.  The Stage 3 report will set out the results of each laboratory assessment 
together with an outline of the archaeological implications of the combined results, and will 
indicate whether and Stage 4 work is warranted. 
 
Stage 4: Analysis and Dating 
Full analysis of pollen, diatoms and/or foraminifera assessed during Stage 3. Typically, Stage 
4 will be supported by radiocarbon dating of suitable sub-samples.  Should Stage 3 
assessment indicate that there is no further analytical  work required on the microfossil 
assemblages, consideration will still be given for a programme of radiocarbon analyses to 
provide a chronological framework for the deposits encountered unless no suitable samples 
could be procured.  The Stage 4 report will provide an account of the palaeo-environment(s) 
at each relevant coring location within a chronological framework (absolute or relative) and 
an outline of the archaeological implications of the analysis. 
 
Reporting 
If the archaeological results are sufficiently significant so as to warrant it, a Stage 5 report 
covering all aspects of the palaeo-topography and prehistory of the area affected by the 
development will be compiled after the last phase of analysis. If the archaeological results 
are less significant then the relevant Stage Reports will constitute the final documents on the 
geotechnical work. 
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If required, the Stage 5 report will include relevant data generated by the desk-based 
assessment, and if undertaken the foreshore coring and terrestrial watching brief. It will 
include a full assessment of the available seismic data, undertaken in order to place the 
results of the core recording and analysis within the context of the broad pattern of deposits 
within the area.  The report will comprise as detailed a Quaternary deposit model for the area 
as possible, and address the implications of that model in terms of archaeological potential. 
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APPENDIX IV: ARCHAEOLOGICAL INPUT INTO DIVER/ROV SURVEYS 

Diver/ROV surveys may be undertaken primarily for archaeological purposes by an 
appropriately qualified marine archaeologist. In such cases, planning for the survey should 
follow normal archaeological procedures. 
 
Any diver/ROV surveys undertaken primarily for engineering, ecological or other non-
archaeological purposes should include archaeological input at the planning stage so that 
archaeological considerations can be taken into account. 
 
For diver/ROV surveys archaeological input will take the form of advice from an appropriately 
qualified marine archaeologist on measures to optimise archaeological results from the 
planned survey, including: 
• Available details of sites and/or anomalies identified in the desk-based assessment; 
• Archaeological potential of areas where no existing sites and/or anomalies are yet 

known; 
• Type and level of diver/ROV positioning, voice recording and video/still recording; 
• Clear guidance on the types of sites and finds that are to be reported and recorded. 
 
Consideration should be given to having an archaeologist (or archaeological team) present 
during any diver or ROV surveys, either as an observer(s) or participating diver(s) to optimise 
archaeological results and thereby reduce the need for repeat survey. 
 
REVIEW OF DATA COLLECTED BY DIVER/ROV SURVEYS 

Following the completion of the diver/ROV survey all data, including video footage will be 
reviewed by an appropriately qualified archaeologist. 
 
This review will identify any sites that are potentially of archaeological interest – typically this 
will involve the identification of vessel remains, rather than just stray artefacts. The report will 
identify those sites and/or geophysical anomalies that are of sufficient archaeological interest 
to warrant further investigation. It will also identify those sites that are no longer of 
archaeological interest, and hence may be removed from the list of Archaeological Exclusion 
Zones. 
 
This phase of work will constitute a Level 1 Archaeological Wreck Record (see Appendix V). 
 
ARCHAEOLOGICAL SITE ASSESSMENT 

If the review of data collected by diver/ROV survey identifies any sites of archaeological 
interest that will be subject to impact during construction then OEL will consult with English 
Heritage, LCC and CCC to determine if a Level 2 Archaeological Wreck Survey (see 
Appendix V) will be required. 
 
A Level 2 Archaeological Wreck Survey will involve in the order of two to four dives on each 
site by suitably experienced archaeologists. Recording will be conducted to a level whereby 
a statement can be made as to the date, character, extent and archaeological importance of 
the site. Typically this will include a sketch plan of the site supported by key measurements 
and accurate positional information. Significant diagnostic features will be recorded by 
photography backed up with written records and measurements. Limited documentary 
research may also be required to support the assessment of importance.  
 
The archaeological results of any diver/ROV survey will be compiled in a report, which will 
also include a statement of the likely requirements (if any) for further archaeological work. 
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APPENDIX V: ARCHAEOLOGICAL WRECK RECORDING LEVELS 

Level Type Objective Sub-level Character Scope Description 

1a 
Indirect (desk-
based) 

A basic record based on 
documentary, cartographic or graphic 
sources, including photographic (incl. 
AP), geotechnical and geophysical 
surveys commissioned for purposes 
other than archaeology. 

Documentary assessment / inventory of 
a site, compiled at the start of work on 
a site, and updated as work 
progresses. 

1 

A
ssessm

en
t 

A record sufficient to 
establish the 
presence, position 
and type of site. 

1b Direct (field) 

A basic record based on field 
observation, walkover survey, diving 
inspection etc., including surveys 
commissioned specifically for 
archaeological purposes. 

Typically a 1-2 dive visit to the site (to 
assess a geophysical anomaly, etc.). 

2a Non-intrusive 

A limited record based on 
investigations that might include light 
cleaning, probing and spot sampling, 
but without bulk removal of plant 
growth, soil, debris etc. 

Typically a 2-4 dive visit to assess the 
site’s archaeological potential, backed 
up by a sketch plan of the site with 
some key measurements included. 

2 

E
valu

atio
n

 

A record that 
provides sufficient 
data to establish the 
extent, character, 
date and importance 
of the site. 2b Intrusive 

A limited record based on 
investigations including vigorous 
cleaning, test pits and/or trenches. 
May also include recovery (following 
recording) of elements at immediate 
risk, or disturbed by investigation. 

Either an assessment of the buried 
remains present on a site; the recovery 
of surface artefacts; or cleaning to 
inform for example a 2a investigation. 

3a Diagnostic 
A detailed record of selected 
elements of the site. 

The first stage of a full record of the 
site. This would include a full measured 
sketch of the site and a database (or 
equivalent) entry for all surface 
artefacts. 

3b Unexcavated 
A detailed record of all elements of 
the site visible without excavation. 

Full site plan (i.e. planning frame or 
equivalent accuracy) with individual 
object drawings, and full photo record 
(possibly including a mosaic). 

3 

In
 situ

 

A record that 
enables an 
archaeologist who 
has not seen the 
site to comprehend 
its components, 
layout and 
sequences. 

3c Excavated 
A detailed record of all elements of 
the site exposed by open excavation 
of part or whole of the site. 

This may take the form of full or partial 
excavation of a site. 
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Level Type Objective Sub-level Character Scope Description 

4 

R
em

o
val 

A record sufficient to 
enable analytical 
reconstruction 
and/or 
reinterpretation of 
the site, its 
components and its 
matrix. 

  
A complete record of all elements of 
the site in the course of dismantling 
and/or excavation. 

 

5 

In
tra-site 

A record that places 
the site in the 
context of its 
landscape and other 
comparable sites. 

  

A complete record of all elements of 
the site, combined with selective 
recording of comparable sites and 
investigation of the surrounding area. 

… 

Note: these levels represent guidance formulated by Wessex Archaeology for use during the archaeological investigation of wreck sites. They 
are currently used by English Heritage, but have not been formally accepted as a standard means of grading archaeological work. 
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APPENDIX VI: PROTOCOL FOR REPORTING FINDS OF ARCHAEOLOGICAL INTEREST 

PURPOSE OF THE PROTOCOL 

This document sets out the procedure for reporting discoveries of potential archaeological 
interest made during the course of installation work on Ormonde Offshore Wind Farm, 
including the submarine export cables. 
 
The aim of the Protocol is to reduce any adverse effects of the development upon the historic 
environment by enabling people working on the project to report their finds in a manner that 
is both convenient to their every-day work and effective with regard to curatorial 
requirements. 
 
The archaeological finds made by installation workers are important because they shed light 
on past human use of the landscape, sea and seabed. The information that such discoveries 
bring to light can help archaeologists to better understand what happened in times past, and 
therefore to better protect those aspects of our history that should be conserved on behalf of 
future generations. 
 
CIRCUMSTANCES OF DISCOVERY 

This Protocol addresses finds of archaeological interest made on the seabed, based on an 
assessment of the working practices involved in cable installation.  These anomalies, such 
as resistance encountered during cable laying or contact on forward-looking sonar (if used), 
may indicate that an object or structure of archaeological interest has been encountered on 
the seabed. 
 
SCOPE OF THE PROTOCOL 

Note: Contact details, including all nominated contacts, of companies contracted by OEL to 
undertake the installation of the Ormonde offshore wind farm, inter-array and submarine 
export cables will be circulated once contracts have been finalised. 
 
It is understood that OEL will contract an individual or company to provide archaeological 
consultancy and to report as appropriate to OEL, English Heritage, LCC and CCC.  
 
This protocol only applies to operations undertaken offshore. 
 
MONITORING THE PROTOCOL 

At the end of the installation phase the archaeological consultant shall submit a brief report 
on the implementation of the Protocol to OEL, English Heritage, LCC and CCC. The report 
shall also include an account of areas from which no reports have been made during the 
course of the installation.  If no anomalies are found the report may simply consist of short 
correspondence detailing that the protocol was implemented and nothing has come to light. 
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ORMONDE OFFSHORE WIND FARM PROJECT 
 

PROTOCOL FOR 
REPORTING DISCOVERIES OF ARCHAEOLOGICAL INTEREST 

 
 
INTRODUCTION 

The Protocol has been designed to deal with discoveries made on the seabed during cable 
installation. A series of actions is defined for such cases. All actions will result from remote 
sensing as no material is recovered to the surface in the course of cable installation 
operations. 
 
The Protocol anticipates discoveries being made by Staff (Plough/ROV Superintendent), who 
report to a Site Representative (Onboard Engineer in Chief) on their vessel, who then reports 
to Ormonde Energy Limited (OEL).  OEL will liaise with the archaeological consultant and the 
relevant cable installation contractor. The archaeological consultant will ultimately prepare a 
report on the protocol suitable for submission to the English Heritage, Lancashire County 
Council (LCC) and Cumbria County Council (CCC). 
 
TERMS AND ROLES 

On the vessel the person responsible for reporting anomalies will be the Onboard Engineer 
in Chief (EIC) in liaison with the vessel Captain. Anomalies will be brought to the attention of 
the EIC by the ROV/Plough Superintendent. 
 
The archaeological consultant will be engaged by OEL to provide specialist advice and 
technical support services relating to the mitigation of the impacts of the scheme on the 
historic environment. 
 
OEL shall draw the attention of all relevant contractors to the potential for archaeological 
material to be found in the course of installation and inform them of the possible importance 
of such finds. 
 
Copies of this Protocol will be available onboard the installation vessel. 
 
OPERATIONAL ACTIVITIES 

The action of laying the Ormonde Offshore Wind Farm submarine cables will be carried out 
using one of three methods: ploughing, trenching of jetting. 
 
LEGAL IMPLICATIONS 

It should be noted that if the wreck of an aircraft is encountered it is automatically protected 
as a protected place under the terms of the Protection of Military Remains Act (1986) and it 
is an offence to tamper with, damage, move or remove items. 
 
DISCOVERIES ON THE SEABED 

Tell the Engineer in Chief 
If an anomaly is identified by the forward looking obstacle avoidance sonar (if used), or if the 
towing cable tensiometer indicates that an object or structure has been encountered on the 
seabed, the Plough/ROV Superintendent shall inform the Engineer in Chief (EIC). 
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If an anomaly is identified on the forward looking sonar on the plough (if used), the route will 
be deviated around the obstruction, in line with normal practice and the location of the 
anomaly identified and reported to the EIC. 
 
If an anomaly is identified by a change in the tension it is understood that any impact will 
already have occurred and no deviation is possible.  However, the change in tension should 
be brought to the attention of the EIC so that advice can be sought and any requirements for 
further investigation determined. 
 
ACTIONS BY THE EIC 

The EIC shall note the occurrence as soon as possible in the vessel’s log together with the 
time and seabed position. The log entry should include a close approximation of the original 
position of the anomaly on the seabed. Additionally, the area shall be tagged or noted within 
navigational software. 
 
A preliminary record of the occurrence will be compiled on the construction vessel. A sample 
form for this is presented in Appendix VII. 
 
The EIC shall inform OEL of the occurrence as soon as possible and pass on all available 
information, including a copy of the Preliminary Record and copies of any other records that 
have been made. 
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Discoveries Flow Chart 
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ACTIONS BY OEL CONTACT 

Inform the Archaeological Contractor  
Once informed of a find by the EIC, OEL shall inform the archaeological consultant as soon 
as possible so that advice can be sought. 
 
OEL will confirm with the EIC that all the details set out in the Preliminary Record are 
comprehensive and correct. OEL shall pass on to the archaeological consultant all available 
information relating to the circumstances of the occurrence, including a copy of the 
Preliminary Record and copies of any other records that have been made. 
 
ROUTE DEVIATION 

Where the position of an anomaly or find is reasonably certain, OEL shall confirm the extent 
of any route deviation around the area of the anomaly and archaeological advice will be 
obtained. 
 
Instigate Review of Route Survey Geophysical Data 
OEL shall arrange for the archaeological consultant to review the geophysical data to see if 
there is any evidence of an anomaly and to advise on its possible character. 
 
Action by the Archaeological Consultant 
Once contacted, information has been passed on and the archaeological consultant has 
been instructed, the archaeological consultant shall review all information relating to the 
occurrence in conjunction with geophysical and/or desk based information. The 
archaeological consultant will advise OEL of any implications of the occurrence for the 
historic environment and on any further actions that might be required. 
 
On completion of the work to which the protocol applies the archaeological consultant will 
prepare a report to OEL that can be submitted to English Heritage, LCC and CCC. 
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APPENDIX VII: DISCOVERIES ON THE SEABED: PRELIMINARY RECORDING FORM 

 
Discoveries on the Seabed: Preliminary Record 

 
Date: 
 
 
 

Name of Report Compiler: 
 

Contact details: 

Vessel Name: 
 
 
 

Cable Name and Sea Area: 
 

Name of Site 
Representative: 

Name of Master/Officer of 
the Watch: 
 
 
 

Name of Finder (if different from 
Officer of the Watch): 
 

Time that anomaly was 
encountered: 
 
 

Vessel position at time when the anomaly was encountered (KP): 
 
Latitude: 
 
 
 
 

Longitude: 
 

Datum (if different 
from WGS84):  
 

Notes on position given:  
How accurate is the position given above? Is the position the original position of the 
anomaly on the seabed or have operations moved the material some distance from its 
original location? 
 
 
 
Description of the anomaly:  
 
Derived from Obstacle Avoidance Sonar or Cable Tensiometer? 
 
 
Apparent extent of anomaly: 
 
                      m long x                m wide  x                   m above general level of seabed: 
 
 
 
Extent of deviation and of route development: 
 
 
 
Date and time at which 
Contact was informed: 
 
 
 

General notes: 
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ORMONDE OFFSHORE WIND FARM PROJECT 
 

ARCHAEOLOGICAL COMMUNICATION PLAN 
 

Ref: 72393.03 
 

1 INTRODUCTION 

1.1 PROJECT BACKGROUND 

1.1.1 Wessex Archaeology (WA) was commissioned by RPS Planning and Development 
(RPS) on behalf of Ormonde Energy Limited (OEL) to prepare an Archaeological 
Communication Plan as part of the evaluation works for the Ormonde Offshore 
Wind Farm and associated export cable route. The proposed development area lies 
within the Irish Sea approximately 10km to the west of Walney Island, and an 
associated export power cable route running from the wind farm to landfall at 
Heysham, Lancashire. 

1.2 Communication Plan 

1.2.1 This document has been prepared in response to the following requirements as set 
out in the archaeological Written Scheme of Investigation (WSI) (WA 2010): 

‘OEL will provide an Archaeological Communication Plan. Typically this will include 
details of contacts within OEL, all archaeological consultants and contractors, each 
nominated contact within the construction company(s) and the relevant 
archaeological curators. The plan will also include the projected timescale for all 
main construction activities for which there is a proposed archaeological response.’ 

 
1.2.2 The WSI also details the mitigation works that will be carried out during 

construction. The elements that relate to the construction of the wind farm are as 
follows: 

 (WSI Section 11.4) New survey data will be submitted for review by an 
appropriately qualified archaeologist. This review will be undertaken in areas: 

 Not covered by previous surveys; 

 Where there are known sites and/or geophysical anomalies; 

 Where there is evidence for palaeo-topographic features and/or 
palaeo-sediments. 

 (WSI Section 14.3) A watching brief will be conducted during the installation of 
the export cable across the foreshore. 

 (WSI Section 15.1) A Protocol for Reporting Finds of Archaeological Interest 
will address the reporting of finds of archaeological material recovered from 
the intertidal and subtidal areas during the construction of the wind farms. 
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2 TIMETABLE OF WORKS 

2.1.1 The following table sets out the construction activities and the appropriate archaeological response. 

Stage of 
Work 

Activity 
Archaeological 

activity 
Main 

Contractor 
Sub-

Contractor 
Vessel * 

Projected 
Timescale 

Comments 

Turbine 
installation 

Foundation 
installation 

No 
Scaldis & 
Geosea 

N/A 
Buzzard & 
Rambiz? 

May to October 
Buzzard for pre-piling, Rambiz 
for jacket instalation 

Inter Array 
Cable 

Installation 

Pre Lay 
geophysical 

Survey 
Yes VSMC 

Clydeside 
Surveys 

66K 
29/08/2010 – 
06/09/2010 

Presumed to be sidescan 
survey only 

  

Archaeological 
Analysis of 

Survey 
Results 

Wessex 
Archaeology 

NA NA 

Reporting 
3wks after 

receipt of data 
c.01/10/2010 

Only data relating to the line 
of direct impact will be 
assessed 

Inter Array 
Cable 

Installation 
Grapnel Run Yes VSMC VSMC 

MV 
Neptune 9 

31/08/2010 – 
05/09/2010 

Following consultation with EH 
no watching brief required 

  

Reporting of 
archaeological 

finds via the 
Protocol 

Wessex 
Archaeology 

NA NA 
Reporting of 

discoveries as 
found 

This will fulfil requirements 
under the Merchant Shipping 
Act (1995) 

Inter Array 
Cable 

Installation 
Cable Lay No VSMC VSMC 

to be 
advised 

05/09/2010 – 
07/12/2010 

Surface lay of cable 

Inter Array 
Cable 

Installation 

Post Lay 
burial & 
Survey 

Yes VSMC Travocean 
Vos 

Sympathy 
06/10/10 – 
19/10/10 

jetting & burial survey 

  

Archaeological 
Analysis of 

Survey 
Results 

Wessex 
Archaeology 

NA NA 

Reporting 
3wks after 

receipt of data 
c.19/11/2010 

Only data relating to the line 
of direct impact will be 
assessed 
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Stage of 
Work 

Activity 
Archaeological 

activity 
Main 

Contractor 
Sub-

Contractor 
Vessel * 

Projected 
Timescale 

Comments 

Export 
Cable 

Installation 
Pre-lay Survey Yes VSMC 

Clydeside 
Surveys 

66K 
18/09/2010 –
24/09/2010 

No seabed interference/contact 
sidescan only 

  

Archaeological 
Analysis of 

Survey 
Results 

Wessex 
Archaeology 

NA NA 

Reporting 
3wks after 

receipt of data 
c.22/10/2010 

Only data relating to the line 
of direct impact will be 
assessed 

Export 
Cable 

Installation 

Pre-lay Rock 
Dump 

No VSMC Boskalis Sandpiper Oct 2010 
Rock dump at pipeline/ cable 
crossings 

Export 
Cable 

Installation 
Grapnel Run Yes VSMC VSMC 

MV 
Neptune 9 

27/09/2010 – 
03/10/2010 

Vessel is AHT/ utility vessel 

  

Reporting of 
archaeological 

finds via the 
Protocol 

Wessex 
Archaeology 

NA NA 
Reporting of 

discoveries as 
found 

This will fulfil requirements 
under the Merchant Shipping 
Act (1995) 

Export 
Cable 

Installation 

Shore pull-in 
of Cable 

No VSMC VSMC 
Stemat 
Spirit 

23/11/2010 – 
26/11/2010 

Vessel grounded outside inter-
tidal zone 

Export 
Cable 

Installation 

Cable lay & 
burial 

Yes VSMC VSMC 
Stemat 
Spirit 

27/11/2010 – 
05/01/2011 and 

10/01/11 – 
11/01/11 

Simultaneous lay and plough 

  
Archaeological 
Watching Brief 

Wessex 
Archaeology 

NA NA 
18-11-10 – 07-

12-10 

Watching brief to be 
undertaken during cable lay 
within inter-tidal and beach 
areas 

Export 
Cable 

Installation 

Post-lay Rock 
Dump 

No VSMC Boskalis Sandpiper Jan 2011 
Rock dump at pipeline/ cable 
crossings 
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Stage of 
Work 

Activity 
Archaeological 

activity 
Main 

Contractor 
Sub-

Contractor 
Vessel * 

Projected 
Timescale 

Comments 

Export 
Cable 

Installation 

Post-lay 
Survey 

Yes VSMC 
Clydeside 
Surveys 

66K 
10/01/11 – 
11/01/11 

At crossings and plus some 
areas of reduced burial 
possible jetting plus ROV 
survey. 

  

Archaeological 
Analysis of 

Survey 
Results 

Wessex 
Archaeology 

NA NA 

Reporting 
3wks after 

receipt of data 
c.04/02/2011 

Only data relating to the line 
of direct impact will be 
assessed 

 
* Vessels may change subject to availability 
 



Ormonde OWF: Archaeological Communication Plan                                                                    Wessex Archaeology 72393.03 

 

6 

3 TIMETABLE OF ARCHAEOLOGICAL WORKS 

Archaeological Activity 
Date of 

Task 
Report 

Delivery 
Comments 

Analysis of inter-array, pre-
lay geophysical survey data 

20/09/2010 
– 

08/10/2010 
15/10/2010 

Timetable assumes delivery of 
the data on 20/09/2010 

Analysis of export cable 
pre-lay geophysical survey 
data 

04/10/2010 
- 

15/10/2010 
22/10/2010 

Timetable assumes delivery of 
the data on 04/10/2010 

Analysis of inter-array, post-
lay geophysical survey data 

25/10/2010 
– 

05/11/2010 
12/11/2010 

Timetable assumes delivery of 
the data on 25/09/2010 

Watching brief during inter-
tidal cable lay 

 burial via 
JCB or 
similar 

18-11-10 – 
07-12-10 

 

Analysis of inter-array, post-
lay geophysical survey data 

17/01/2011 
– 

28/01/2011 
04/02/2011 

Timetable assumes delivery of 
the data on 17/01/2011 

Protocol for reporting Finds 
of Archaeological Interest 

31/08/2010 
– 

05/09/2010 
and 

27/09/2010 
– 

03/10/2010 

At end of 
construction 

This is a requirement throughout 
the construction process, 
however in practice the only 
activities likely to lead to the 
recovery of finds are the pre-lay 
grapple runs 
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PROJECT DIRECTORY 

4 CONTACT DETAILS 

4.1 Client Contact 

Ormonde Energy Limited 
Marine Co-ordinator 
Contact: Kristian Kossen 
Tel: 01229 813681 
Barrow Operations Base 
Ramsden Dock Road 
Barrow-in Furness 

 
 
4.2 Main Contractor 

VSMC 
Stationspark 450 
3364 DA Sliedrecht 
The Netherlands 
Contact: Rene Fischer 
Tel: +49 (0)4421 748 0820 
Mob: +49 (0)1515 466 7668 

 
 
4.3 Environmental Management 

RPS Planning and Development 
Mallams Court 
18 Milton Park 
Abingdon 
OX14 4RP 
Contact: Mick Rawlings 
Tel: 01235 821888 

 
 
4.4 CDM Co-ordinator 

ode 
1st Floor Clarendon House 
147 London Road 
Kingston Upon Thames 
KT2 6NH 
Contact: Dave Kellaway 
Tel: 0208 481 4209 
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Tel: +49 (0)4421 748 0820 
Mob: +49 (0)1515 466 7668 
 

 
4.6 Principal Archaeological Contractor 

Wessex Archaeology 
Portway House 
Old Sarum Park 
Salisbury 
Wiltshire SP4 6EB 
Contact: Steve Webster 
Tel: 01722 343419 

 
 
4.7 Geophysical Survey Contractor 

Clydeside Surveys Limited 
Unit 10 
19 Gordon Avenue 
Hillington Park 
Glasgow  
G52 4TG 
Contact: ****** 
Tel: 0845 0066211 
 
 

4.8 Cable Lay contractors 

Travocean 
LD Travocean  
Les Docks 
Atrium 10.4 – 10 place de la Joliette 
B.P. 64 344 – 13 567  
Marseille  
Cedex 2 
Contact: ****** 
Tel: +33 (0)49 1044200 
 
Boskalis 
Royal Boskalis Westminster nv 
Rosmolenweg 20 
P.O. Box 43 
3350 AA Papendrecht 
Netherlands 
Contact: ****** 
Tel: +31 (0)78 6969000 
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4.9 Archaeological Curators 

English Heritage Maritime Archaeology Team 
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Hampshire 
PO4 9LD 
Contact: Dr Chris Pater 
Tel: 02392 856721 
 
Lancashire County Council Environment Directorate 
Guild House 
Preston 
Cross Street 
Preston 
Lancashire 
PR1 8RD 
Contact: Mr Peter D. Iles 
Tel: 01772 534468 or 01772 531550 
 
Cumbria County Council Historic Environment Service 
County Offices 
Kendal 
Cumbria 
LA9 4RQ 
Contact: Mr Mark Brennand 
Tel: 01539 773428 
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Appendix L:  Archaeological Inter-tidal Walkover Survey 

 

Wessex Archaeology (2010), Ormonde Offshore Windfarm Project Archaeological Intertidal 

Walkover Survey, July 2010, ref.: 72392.02.   

 



 Ormonde 2010 Construction (Year 1) Environmental Monitoring Report 
Rev: 00  Doc. No. ORM/HSE 015 

A-946   

 

 

This page is intentionally blank 



Wessex Archaeology

July 2010Ref: 72392.02

Ormonde Offshore Wind Farm Project

Archaeological Inter-tidal Walkover Survey



     

 

 

 
 

ORMONDE OFFSHORE WIND FARM PROJECT  
 
 

ARCHAEOLOGICAL INTER-TIDAL WALKOVER SURVEY 
 
 
 
 

Prepared by: 
 

Wessex Archaeology 
Portway House 
Old Sarum Park 

Salisbury 
Wiltshire 
SP4 6EB 

 
 
 

For: 
 

RPS Planning and Development 
Mallams Court 
18 Milton Park 

Abingdon 
Oxfordshire 
OX14 4RP 

 
 

On behalf of: 
 

Ormonde Energy Limited 
42 Pall Mall 

London 
SW1Y 5JG 

 
 
 
 
 

Ref: 72392.02 
 

July 2010 
 
 
 
 

© Wessex Archaeology Limited 2010 
Wessex Archaeology Limited is a Registered Charity No.28778 



Ormonde Offshore Wind Farm Project                                                                                      Wessex Archaeology Ref: 72392.02 
Inter-tidal Walkover Survey 

 

i 

ORMONDE OFFSHORE WIND FARM PROJECT 
 

ARCHAEOLOGICAL INTER-TIDAL WALKOVER SURVEY 
 

Ref: 72392.02 
 

 

Title: 
Ormonde Offshore Wind Farm Project  
Archaeological Inter-tidal Walkover Survey 

Principal Author(s): Thomas Burt 
Managed by: Steve Webster 
Origination date: 1st June 2010 
Date of last revision: 22nd July 2010 
Version: 72392.02 
Wessex Archaeology QA: Moura MacDonagh 
Status: Final Version 
Summary of changes: Minor text changes 
Associated reports: - 
Client Approval: Mick Rawlings (RPS) 

 



Ormonde Offshore Wind Farm Project                                                                                      Wessex Archaeology Ref: 72392.02 
Inter-tidal Walkover Survey 

 

ii 

ORMONDE OFFSHORE WIND FARM PROJECT 
 

ARCHAEOLOGICAL INTER-TIDAL WALKOVER SURVEY 
 

Ref: 72392.02 
 
 

SUMMARY 
 

Wessex Archaeology was commissioned by RPS Planning and Development on behalf of 
Ormonde Energy Limited to conduct an archaeological walkover survey of the inter-
tidal/landfall section of the export power cable route for the proposed Ormonde offshore wind 
farm. The survey was undertaken within Morecambe Bay to the north of Heysham, between 
the low water mark (02° 54' 53.378" W   54° 02' 30.781" N) and the landfall point at the top of 
the beach (02° 55' 0.707" W   54° 02' 33.234" N). 

The archaeological desk-based assessment identified two areas of archaeological potential 
within the inter-tidal area. Peat deposits were recorded during the excavation of Heysham 
Harbour to the south of the route and a submerged forest exists within the beach deposits of 
Half Moon Bay to the north. Therefore the line of the cable route may cut through deposits 
with the potential to contain prehistoric sites and palaeo-environmental data. The inter-tidal 
sediments may also contain shipwreck remains; with one known wreck, the Vanadis, lying to 
the south of the cable route. 
 
The walkover survey found no peat or visible indications of a submerged forest along the 
proposed cable route. 
 
The only shipwreck remains that were seen related to the wrecking of the Russian barque 
Vanadis in 1903.  The wreck lies 94m south of the line of the export cable route with a debris 
field extending to the north, across the line of the cable route. 
 
No other archaeological features were seen during the survey. 
 
During periods when the foreshore was not accessible documentary research was 
undertaken in order to establish the potential importance of the Vanadis. 
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ORMONDE OFFSHORE WIND FARM PROJECT 
 
 

ARCHAEOLOGICAL INTER-TIDAL WALKOVER 
SURVEY 

 
Ref: 72392.02 

 

1 PROJECT BACKGROUND 

1.1 INTRODUCTION 

1.1.1 Wessex Archaeology (WA) was commissioned by RPS Planning and Development 
on behalf of Ormonde Energy Limited to conduct an archaeological walkover 
survey of the inter-tidal section of the export power cable route for the proposed 
Ormonde offshore wind farm.  

1.1.2 Previous archaeological work undertaken in relation to this scheme is as follows: 

• Supplementary Desk-based Assessment for the Ormonde Offshore Wind 
Farm (RPS 2009) 

• Archaeological Assessment of Marine Geophysical Data (WA 2009) 
• Archaeological Written Scheme of Investigation (WA 2010). 

 
1.2 PROJECT AIMS AND OBJECTIVES 

1.2.1 The aim of this project was to assess the possible impacts on the archaeological 
and historical environment of the inter-tidal section of the export cable route for the 
Ormonde Offshore Wind Farm. 

1.2.2 The objectives of this study were to identify (by walkover survey) archaeological 
features and sites within the Study Area in the area crossed by the inter-tidal 
section of the cable route, and to record, classify and obtain fixed positions for all 
visible sites, monuments and stray archaeological finds within this Area. 

2 METHODOLOGY 

2.1 GENERAL 

2.1.1 The methodology adopted reflects best practice in carrying out archaeological field 
evaluations, as set out by the Institute for Archaeologists (IFA) Standards and 
Guidance for Archaeological Field Evaluation (IFA 2008). It also reflects the 
requirements of Environmental Impact Assessment arising from European Council 
Directive 85/337/EEC as amended by Directive 97/11/RC. 

2.1.2 This assessment relied upon the archaeological baseline for the survey area set out 
in the archaeological assessment conducted in support of the Supplementary Desk 
Based Assessment for the Ormonde Offshore Wind Farm (RPS 2009), hereafter 
referred to as the desk-based assessment (DBA). No additional searches were 
conducted prior to the fieldwork. The survey methodology was detailed in a method 
statement produced prior to the fieldwork, Ormonde Offshore Wind Farm Project: 
Archaeological Written Scheme of Investigation (WA March 2010) hereafter 
referred to as the Written Scheme of Investigation (WSI). 
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2.2 WALKOVER METHODOLOGY 

2.2.1 The walkover survey was carried out by Kevin Stratford and Thomas Burt between 
24th and 27th May 2010. It was conducted within a corridor along the extent of the 
proposed inter-tidal section of the cable route. This was from a landward starting 
point of 02° 55' 0.707" W 54° 2' 33.234" N to the low water mark at 02° 54' 53.378" 
W  54° 2' 30.781" N. The survey area is located on Heysham Sands to the north of 
Heysham Port and southwest of Heysham Head (Figure 1). The route walked 
during the survey was recorded as a polyline in a PocketGIS workspace within the 
OSGB National Grid coordinate system. All parts of the survey area were 
accessible, and full visual coverage was achieved. 

2.2.2 Archaeological sites and features observed during the walkover survey were 
assigned numbers within a sequence starting at 101 and their positions were 
documented within a PocketGIS workspace in the OSGB National Grid coordinate 
system.  

2.2.3 Sites and features were also recorded by written record and digital photography. 
Additionally, where necessary, tape measurements were used to provide the basic 
dimensions of the features recorded. A measured sketch plan was produced for the 
extant features of the wreck of the Vanadis (7049) (Figure 2). 

3 RESULTS 

3.1 INTRODUCTION 

3.1.1 The DBA (RPS 2009) identified two areas of archaeological potential within the 
inter-tidal area crossed by the export cable route. Firstly the potential for prehistoric 
sites and deposits, including peat or remnants of a submerged forest and secondly 
shipwrecks, notably the wreck of the Vanadis.  

3.2 WALKOVER RESULTS 

Prehistoric Archaeology 

3.2.1 The SMR records the presence of a possible submerged forest (PRN10521 – 
MLA10520) consisting of ‘visible trees and trunks’ at Sandylands, 1.6km to the 
northwest of the export cable route. The presence of peat underlying the sand at 
52ft below OD 1km to the south of the cable route in Heysham Port is also 
recorded in the Barrow-In–Furness Offshore Wind Farm: Environmental 
Assessment, Technical Report: Archaeology (WA 2002). This latter find was 
recorded during the excavation of Heysham Harbour in the early 20th century. 

3.2.2 The export cable route was inspected for any signs that the submerged forest or 
peat deposits may have extended into the Study Area. This inspection was limited 
to a visual inspection of the surface of the beach/inter-tidal area. No evidence for 
the presence of this type of deposit, or any prehistoric material was seen during the 
walkover.  

Shipwrecks 

3.2.3 The DBA (RPS 2009) and the WSI (WA 2010) identified the presence of the wreck 
of the Vanadis (7049) southwest of the intended cable route (Figure 1). The wreck 
site was plotted along with the debris field to the north of the wreck. 

3.2.4 The northern end of the Vanadis lies 91m south of the line of the export cable route. 
To the north of the wreck there is an intermittent debris field (101 and 103-105), 
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consisting principally of detached timbers, that extends for 181m to the north of the 
wreck across the cable route (Figures 1 and 2; Plates 1-6). 

3.2.5 Apart from the Vanadis and her debris field, no other wreck remains were seen 
during the walkover.  

3.3 THE WRECK OF THE VANADIS 

Outline History of the Vanadis 

3.3.1 The following account is an outline history of the Vanadis. Further detail is presented 
in Appendices I and II. 

3.3.2 The vessel was a Russian barque built in Jakobstad, Finland in 1874. As built, she 
was a wooden carvel built vessel with dimensions of 56m (length) by 10.7m 
(breadth) and a gross registered tonnage of 1071 (Plates 9 and 10). 

3.3.3 The Vanadis had an eventful 29-year career involving journeys to the Americas and 
the Far East. On the night of the 22nd February 1903 the Lancashire coastline was 
battered by a Force 10 storm while the Vanadis was at anchor off Fleetwood. By 
this time the vessel was reported to be in a poor state of repair. During the storm 
her windlass failed leading to the loss of her anchors and she was driven ashore in 
off Heysham and became a total loss (Plate 8). 

3.3.4 Following the wrecking the cargo and wreck structure was subject to salvage, with 
the cargo removed by cutting off the vessel’s stern (Plate 7). Her decking, masts 
and cuprous sheathing are amongst the elements of the wreck reported to have 
been removed at the time of the loss, as was the figurehead which was a feature in 
Heysham Head Rose Gardens for many years. Following the initial salvage the 
remains of the vessel became covered with sand, only uncovering as sand levels 
began to drop during the late 1990s. 

3.3.5 During the mid-2000s a local enthusiast, Ken Calverley, began to investigate the 
wreck. A small cannon was recovered from the site in 2005 by Mr. Calverley, and 
his research into the history of the vessel and the wrecking incident has done much 
to raise awareness of the site, and to inform this study. 

Walkover Survey Recording 

3.3.6 The wreck of the Vanadis lies with her stern to the northeast and her bow to the 
southwest. The extant remains of the vessel measure 49.62m long by 10.6m wide 
at the widest point, 7.4m wide aft of the bow and 7.2m wide at the stern end. The 
vessel has collapsed towards the stern and the stern itself is missing – it was cut off 
during the recovery of the cargo (Plate 7). The keelson, which according to Larn 
(2000) was ‘three quarters visible’, is now largely missing, presumably either 
washed away or buried.  

3.3.7 The floor timbers are 0.24m wide by 0.24m deep with a frame spacing of 0.14m. 
The outer hull planking measures 0.17m wide by 0.08m thick and the ceiling 
planking is 0.28m wide by 0.08m thick at the stern and 0.24m wide by 0.08m thick 
at the bow. The stem post measures 0.52m wide by 0.30m deep (Figure 2: Insets 
E & F).  

3.3.8 The other main elements of the vessel to survive can be seen on the sketch plan 
(Figure 2). Although the hull is of wholly wooden construction, there is evidence 
that it was reinforced with iron; an iron bow crutch and an iron knee rider were both 
recorded. There is also a reinforced iron box of 1.25m by 0.80m which given its 
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position and construction is most probably the fore-mast step. This was fixed to the 
keelson (Figure 2: Inset B). Iron bolts projecting up from the keel on either side of 
the mast-step are probably the remnants of fixings for a missing rider keelson. 

3.3.9 The keelson is only partially visible, and is missing in some areas – suggesting that 
it was made up of several joined timbers. One 4m long section survives forward of 
the fore-mast step. It is 0.42m wide at its SW end and 0.6m wide at its NE end, 
however in the latter area there is some damage and the beam is probably split 
(Figure 2 Inset G). There are two additional longitudinal beams measuring 0.24m 
wide by 0.1m thick, which are lying 1.5m apart parallel to and on either side of the 
keelson. These appear to be stringers providing additional longitudinal 
strengthening for the hull, and are an indication of the fact that the vessel was 
designed to carry heavy cargo. 

3.3.10 There is a large vertical crack in the hull timbers 17m aft of the bow on the starboard 
(NW) side (Figure 2 Inset C). Along the starboard side three layers of her cuprous 
metal sheathing are still attached in 1.15m long strips (Figure 2 Inset A). There is 
also a large area of framing missing on the starboard side, possibly as a result of 
salvage operations on the hulk after the cargo had been removed (Plate 5). 

3.3.11 The visible debris field from the Vanadis, which stretches 182m to the north of the 
wreck across the cable route, consists of three pieces of timber, 103, 104 and 105 
(Figure 1). Timber 103 is a large straight plank with nine treenail holes in one side 
and five treenail holes in the other (Plate 6). Timber 104 is a small, 0.42m long, 
fragment of wood, and 105 is a half-buried, tapered timber plank with a fragment of 
cuprous metal sheathing still attached to its northern end. Feature 101 is possibly 
the remains of the bowsprit or part of a mast or spar.  A 3m length of the timber 
sticks out of the sand at a 30 degree angle. Lying around the timber is a mass of 
bound wire cable. 

3.3.12 None of the visible debris lies directly in the path of the cable route, but the 
possibility of further buried timbers in the vicinity cannot be discounted. 

3.3.13 The cannon recovered by ken Calverley is of a type of carronade that was very 
popular for arming merchant ships, and which remained in use until the end of the 
19th century. The resemblance to a true carronade is superficial and the guns were 
probably fitted more for appearances sake than for use. They are not closely 
datable. 

4 DISCUSSION 

4.1 PREHISTORIC ARCHAEOLOGY 

4.1.1 No prehistoric sites or finds, and no peat or other fine-grained deposits that may be 
indicative of the presence of preserved prehistoric land surfaces and/or activity 
were seen during the walkover. The reasons for the absence of any visible 
peat/submerged forest remains may be explained by the reported depth of these 
deposits where found on either side of the cable route. 

4.1.2 At Sandylands, 1.5Km to the north of the cable route, a submerged forest is visible 
on the surface of the beach. However, c.1km to the south of the cable route during 
the excavation of Heysham Harbour in the 1920s, peat deposits were recorded at 
52ft (15.85m) below ordnance datum, which equates to between 5m and 6m below 
the beach level in the vicinity of the cable route. This suggests that the covering of 
beach sediments may increase to the south. 
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4.1.3 This assessment of the depth of burial of deposits with palaeo-environmental 
potential must however be qualified by the suggestion that beach deposits have 
reduced in thickness since the excavation of the harbour. The timing and scale of 
the erosion is suggested by the anecdotal account of Ken Calverley who has 
indicated that in the early 1990s the Vanadis was covered by c.14ft (4.27m) of 
sand. 

4.1.4 If this latter point is correct then the 5m-6m difference between the peat/submerged 
forest levels between Sandylands and Heysham may not be correct, with a 1m-2m 
difference in levels more likely. If this is the case then deposits with palaeo-
environmental potential may be present within the top 1m of beach deposits within 
the vicinity of the cable route, i.e. at a depth where they may be disturbed by the 
ploughing in of the cable. 

4.1.5 The nature of the cable laying process, i.e. ploughing, probably doesn’t allow for the 
collection of detailed environmental samples. However, a watching brief should 
allow the presence of suitable deposits to be identified if they exist, which would 
allow information to be gathered by other means such as coring. 

4.2 THE VANADIS 

4.2.1 There were no visible features relating to the Vanadis directly along the line of the 
cable route. However, the general debris field extends for at least 180m north of the 
wreck itself. Therefore it is expected that stray timbers from the wreck may be 
encountered during cable laying. A watching brief would be an appropriate means 
of gathering archaeological data during this process. 

4.2.2 The main body of the wreck of the Vanadis will not be impacted during cable laying 
if the existing proposal for a 75m radius exclusion zone is implemented. The 
exclusion zone should be marked as such on the scheme plans. 

4.3 FURTHER WORK 

4.3.1 The implementation of an exclusion zone around the wreck of the Vanadis and a 
watching brief during cable laying are in line with the scheme of archaeological 
works set out in the Archaeological Written Scheme of Investigation (WA 2010: 
Section 14). Outline details of the proposed methodology for the watching brief, as 
set out in that document, are as follows: 

• A watching brief will be conducted during the installation of the export cable 
across the foreshore. The watching brief will involve attendance by an 
appropriately qualified archaeologist during all intrusive groundworks, 
including, if necessary, the area of beach adjacent to the cable trench 
disturbed by excavation machinery and other vehicles. 

• Up-cast material and any standing section of trench edge will be inspected by 
the watching brief archaeologist, finds will be collected and allocated a record 
number and their position, along with any features and/or layers of 
archaeological interest, will be logged in the manner described above for the 
walk-over survey. 

• If archaeological or palaeo-environmental deposits are seen then the 
construction team will make provision for the archaeologist to enter the 
working area and record them. This will only take place if health and safety 
requirements are met. 

 
4.3.2 Given that the proposed methodology for the inter-tidal cable laying is burial using a 

plough, it is recommended that the implementation of a watching brief is the most 
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appropriate response to the level of archaeology recorded during the walkover 
survey. 

5 ARCHIVE 

5.1.1 The project archive, consisting of a GIS (including shapefiles generated by the 
walkover), digital photographs, and paper records, is currently stored at WA’s 
offices under the project code 72392. This will be deposited, together with all other 
data relating to the archaeological investigations of the foreshore and offshore 
areas of the development. 
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APPENDIX I: A SHORT HISTORY OF THE VANADIS 

 

 
Captains:  
 Gustaf Roos: 1874 - 1876  

 K. Wiklund:1876 - 1882   

 Victor Röösgren: July 1882 - 1896  

 Anders Ahlström: 1897 - November 1899  

 Ferdinand Johan Andersson: November 1899  - November 1900  

 G.H. Karlsson: November 1900 - May 1901  

 K.O. Karlsson: May 1901 - February 1903  

 
 
Career of the Vanadis 
From the account below it is clear that the Vanadis had an eventful 28-year career as a 
merchantman carrying various cargo, including wood and coal, between several international 
destinations including America, United Kingdom and the Far East. A summary of her career 
is as follows: 
 
The Vanadis was loaded with timber at Pietarsaari and departed for her maiden voyage on 
29/10/1874 en route to Gravesend, England. 
 
In 1875 the ship sailed from London to Cape Town via Java, Batavia, where it arrived on 
09/09/1875 – a voyage of some 11,363 nautical miles. The vessel was en route from Cardiff 
to Hong Kong on the 11/27/1876 when a hurricane struck near the north end of the Pelow 
Islands. During the storm the vessel lost several sails and everything movable on deck. In 
spite of this she arrived safely in harbour on 12/07/1876. 
 
On 07/12/1882, whilst travelling from Cardiff to Singapore, a fierce storm forced the ship into 
the English Channel. A large wave rolled over the ship and took with it the five crew 
members on deck, all of whom were drowned. The ship also lost its sails and boats in the 
incident, after which she sought refuge in Falmouth. Thereafter the journey continued 
uneventfully, coal was loaded on 08/01/1883 and on 18/05/1883 she arrived in Singapore.  
 

Build: 
ID Letters: RJMF  
Builder: Johan Löfhjelm, Jakobstadt, Finland  
Carl Holman Boatyard 1872-1874 
Launched: 19/09/1874  

Drawings: GN Sandorff Danish / Lars P. Kjäldström Uusikaarlepyy 1874 (Plate 10) 

Tonnage: GRT 1071.55, 1019.55 nrt (573.9 cargo)  

 Dimensions: 56.56m x 10.72m x 6.80m  

 Crew: 15 

Owners:  

 Otto A. Malm,  Jakobstadt, Finland, 1874 - 1898  

 Ore, trading house, Pietarsaari, 1898  - 27/07/1899  

 Victor A. Sundman, Mariehamn, 27/07/1899 - 1903  
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 In August 1883 the ship was en route from Singapore to London, about 100 miles from 
Krakatau when the volcano erupted. The explosion took place over two days: the 26th and 
27th August 1883. Following the eruption a 40m high tsunami drowned 36,000 people in Java 
and Sumatra. The tsunami also destroyed several ships, some of which were found 2km 
from the sea on the high slopes of the islands.  Ash clouds reached an altitude of 27-33km 
and spread to the upper layers of the atmosphere across the entire planet, and  thunder was 
heard within a radius of 5,000km.  The Vanadis caught fire but survived and was showered 
with ashes and pumice for a week after the event. 
 
In 1891, en-route from Sapelosta, Georgia to Greenock in Scotland the Vanadis was caught 
in a fierce storm near the Azores. In the storm she lost two boats, her sails and part of the 
crew housing. The ship arrived safely in Greenock Harbour on 19/11/1891.  
 
While on a trip from Plymouth to Sapelo Sound on the east coast of America, the vessel was 
hit by a hurricane north of the Bahamas. The Vanadis lost all of her rigging, but on 
10/02/1898 she sailed with a jury rig  into Savannah, Georgia. 
 
On 12/01/1903 the Vanadis left Darien, Georgia en route for England, and while anchoring 
off Fleetwood on 23/02/1903 a heavy storm caused her to drift ashore in Morecambe Bay.  
 
The Vanadis was either a lucky ship or a very unlucky but incredibly seaworthy one. Despite 
losing her sails, rigging, boats, and crew housing during various storms and hurricanes, and 
surviving one of the biggest volcanic eruptions of modern history, she always made port. 
That she was able to do this suggests that Johan Löfhjelm and the shipwrights at Carl 
Holman Boatyard in Jakobstadt, Finland had built an incredibly strong and sea-worthy 
vessel.  
 
The Vanadis was one of the last large sailing cargo vessels to be built at Jakobstadt, and as 
such is an important part of the history of the Jakobstadt and Finnish shipbuilding industry. 
 
The Loss of the Vanadis 
The details of the wrecking of the Vanadis on 23/02/1903 are as follows: 
 
The Vanadis was travelling from Sapelo in America to Fleetwood, with a cargo of pitch pine 
logs. The Atlantic crossing had been rough and the vessel was reported to be overdue, but 
she arrived off Fleetwood on Sunday 22nd February. A pilot boarded the vessel on the 
Sunday afternoon and navigated the vessel to a point off the Wyre Light (a screw-pile 
lighthouse located 2nm offshore, on the North Warf Bank sandbank at the mouth of the River 
Wyre – the channel into Fleetwood docks). 
 
However, during anchoring the windlass (that the pilot reported to be ‘rotten’) broke and the 
vessel lost all her anchors. Following this the vessel was run into Heysham Lake (to the 
south west of the current Heysham harbour) in order to try and run the vessel aground in an 
area sheltered from the worst of the weather. At 03.00 on Monday morning the pilot and six 
of the crew rowed to the shore in one of the Vanadis’s lifeboats. The following morning the 
captain and remaining nine crew members were taken off by the Fleetwood Lifeboat. 
 
The pilot reported that when he left the vessel her rudder had been un-shipped and she had 
taken on ‘a good deal of water’. At some point on Monday the 23rd the vessels foremast and 
mainmast were lost and she came to rest at her current position. 
 
 



Ormonde Offshore Wind Farm Project                                                                                      Wessex Archaeology Ref: 72392.02 
Inter-tidal Walkover Survey 

 

9 

APPENDIX II: CONTEMPORARY NEW YORK TIMES REPORT 
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APPENDIX III: CONTEMPORARY LOCAL NEWS REPORTS 

 
(By kind courtesy of Mr K.R. Calverley) 
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(By kind courtesy of Mr K.R. Calverley) 
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(By kind courtesy of Mr K.R. Calverley 
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APPENDIX IV: CURRENT USE AND SITE STABILITY 

The Vanadis is currently used by local amateur fishermen, and is apparently a good place for 
a catch. As expected with a wreck of this size it is also a place of great local interest both in 
Heysham and Fleetwood her intended destination. One cannon recovered from her by Ken 
Calverley, is housed in the Heysham Heritage Centre. 
 
The site currently appears to be uncovering and degrading, with visible evidence of the sand 
scouring away from the bow and along the starboard side. If this continues there is the 
possibility that the extant portion of her bow will collapse. Based on photographs taken by 
Ken Calverley and during this survey, the keelson has suffered some degradation. It is clear 
that whilst more of the Vanadis is becoming visible this is only serving to further expose the 
vessel to the elements and increases the risk of her degrading further.  
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Plate 6: large timber in debris field to the N of the wreck103

Plate 5: View from the stern (NE)
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Plate 8: Photograph of the after her beaching, anon, undated
(Courtesy of Lancaster Maritime Museum part of Lancashire Museums)
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Plate 9: Photograph of the in use (Jacobstad Museum, courtesy of Mr K. Calverley)Vanadis

Plate 10: Makers plans of the ( courtesy of Mr K. Calverley)Vanadis Jacobstad Museum,
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SUMMARY

A planning application was submitted by Vattenfall UK to connect the Ormonde
Offshore Windfarm to the Heysham Electricity Sub-Station in Lancashire. Part of the
works involved the excavation of a trench from the cables landfall at Half Moon Bay,
Heysham, (SD 4075 6085) to the sub-station (SD 4200 5986). RPS Planning and
Development, at the request of Vattenfall UK, had previously compiled a desk-based
assessment on the route of the cable to assess the impact of the development on the
potential archaeological resource (RPS Planning and Development 2009). Based on
the results of this document, Lancashire County Archaeological Services (LCAS)
requested an archaeological watching brief to be conducted on the excavation of the
cable trench in three areas as a condition of the planning consent. In total, three areas
were to be subject to the watching brief during the excavation of the trench. These
included land immediately east of the sea wall at Half Moon Bay, across an area of
grass and scrub, up to Smithy Lane; across an area of scrub south of the railway and
across land of  Heysham Golf Club up to Middleton Road; and along a section of
Middleton Road adjacent to the caravan park (Fig 1).

Oxford Archaeology North were employed by RPS Planning and Development on
behalf of Vattenfall UK to carry out the archaeological watching brief, which was
undertaken November of 2009, April-June and September of 2010.

Only two of the three areas were covered by the archaeological watching brief. The
section of cable crossing the area of scrub south of the railway and across land of
Heysham Golf Club up to Middleton road was not monitored although a subterranean
structure discovered on the north-west end of the golf course was investigated.

The section along Middleton road produced two late nineteenth structures. At the
northern end of the watching brief area, wall footing, 1, was located (Fig 2; Plate 1).
This most likely forms part of the perimeter wall of a property of a property formerly
located on the north-eastern side of Middleton road, marked on the 1913 OS map of
the area. In the southern part of the watching brief area, sandstone foundation, 2, was
located (Fig 2 and 3; Plate 2). The position of the foundation is a good match for a
structure marked on the 1895 OS map of the area, but which is absent from the 1913
edition.

No archaeologically significant deposits were recorded in the watching brief
undertaken between the sea wall and Old Smithy Lane at Half Moon Bay.
Approximately 2m of cable trench still needs to be excavated at this location, to be
undertaken in 2011, although it is argued that given the nature of the findings to date
that no further work should be done.

The Royal Observer Corps Monitoring Post identified on Heysham Golf Course was
recorded in its present damaged condition (Fig 4; Plates 8-12). Given the number of
surviving sites of this type in the country it is of low individual archaeological
importance and no further archaeological work is recommended.
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1. INTRODUCTION

1.1 CIRCUMSTANCES OF PROJECT

1.1.1 A planning application was submitted by Vattenfall UK to connect the
Ormonde Offshore Windfarm, Heysham, Lancashire to the Heysham
Electricity Sub-Station (Fig 1). Part of these works would involve the
excavation of a trench for the cable conduit from the site of the cable landfall
at Half Moon Bay, Heysham, to the aforementioned sub-station.  RPS Planning
and Development were employed by Vattenfall UK to compile a desk-based
assessment on the route of the works, to assess the impact of the development
on potential archaeological remains (RPS Planning and Development 2009).
As a result of this assessment, Lancashire County Archaeological Services
(LCAS) requested an archaeological watching brief to be conducted on the
excavation of cable trench in three areas as a condition of the planning consent.
These areas included land immediately east of the sea wall at Half Moon Bay,
across an area of grass and scrub, up to Smithy Lane; across an area of scrub
south of the railway and across land of the Heysham Golf Club up to
Middleton road; and along a section of Middleton Road adjacent to the caravan
park (Fig 1).

1.1.2 Acting as consultants for Vattenfall UK, RPS Planning and Development
employed Oxford Archaeology North to undertake the archaeological watching
brief. These works were undertaken intermittently in November of 2009, April-
June 2010 and September 2010. This document sets out the results of the
watching brief in the form of a short report.

1.2 LOCATION AND GEOLOGY

1.2.1 The cable route lies between Half Moon Bay, Heysham (SD 4075 6085),
where the cable makes landfall and the Heysham Electricity Sub-Station (SD
4200 5986), Lancashire.

1.2.3 The solid geology along the cable route is predominantly carboniferous
Millstone Grit sandstone, outcrops of which are visible on the beach at
Heysham Head. This is overlain with extensive drift deposits of glacial till.
The higher ground between Middleton and Heysham is formed of a rock-cored
drumlin field with scattered rocky outcrops. Most of the cable route is upon
level ground, the highest point located on a north-south aligned ridge at the
western end of golf course of Heysham Golf Club.

1.3 HISTORICAL AND ARCHAEOLOGICAL BACKGROUND

1.3.1 The historical background to the cable route is provided to give an historical
and archaeological  context to the results of the watching brief. A desk-based
assessment of the area affected by the development was completed by RPS
Planning and Development. The following text is drawn from this source. This
study demonstrated that there are no known historic or archaeological sites
directly along the route of the cable connection. The route of the cable was
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subsequently moved and this new line impacted upon a known Cold War
Royal Observer Corps Monitoring Post (Section 3.2.13). In addition,
Scheduled Monuments in the form of the early Christian chapel of St Patrick
and the high cross in the churchyard of the Church of St Peter are located at
Lower Heysham, to the north of the landfall for the cable connection.
Similarly there are several listed buildings at Heysham and in its environs. The
nearest of these to the cable route is the Grade II listed Heysham Head House
and its associated boundary walls, c 400m to the north of the landfall for the
cable connection.

1.3.2 Mesolithic (c 8,500 - 4,000 BC): there are two entries on the Historic
environment Record (HER) regarding the finding of material of Mesolithic
date in the vicinity of the cable route. Worked flints of this period have been
found in the cliff face above Heysham Sands (PRN 2674), whilst similar
material and other evidence of contemporary occupation were investigated in
1992 during an excavation at The Barrows, Heysham Head (PRN 24954). The
available resources around Morecambe Bay would have made this area
particularly suitable for exploitation during the Mesolithic period. There is
evidence of activity such as base camps and smaller butchery and bivouac
sites (Cowell 1996) along with occupation within caves (Hodgkinson et al
2000).

1.3.3 Neolithic (c 4,000 - 2,400 BC): a number of finds of this period have been
found within the wider environs of cable route. These included individual
stone axes at Half Moon Bay (PRN 2325), at the site of the nuclear power
station (PRN 1226) and at Longlands Lane in Heysham (PRN 2040). A
polished flint stone axe is more generically cited as having been found in
Morecambe Bay (PRN 93). A flint core of possible Neolithic or Bronze Age
date was found in the cliff face between Chapel Hill and Heysham Head (PRN
3638). In the early part of the Neolithic period, sea-levels were falling and
extensive areas of former tidal flats were changing into coastal plain (Tooley
1980). Although evidence for settlement at this time remains limited, finds of
stone implements such as axes are more common and may represent episodes
of deliberate deposition, particularly into watery environments such as rivers
and wetlands (Bradley and Edmonds 1993).

1.3.4 Bronze Age (c 2,400 - 700 BC): no material evidence of Bronze Age activity
has been found in the vicinity of the cable route, except possibly the flint core
(PRN 3638) mentioned above. Place names evidence such as 'Little Barrow'
(PRN2547), 'Barrows' along Middleton Road (PRN 2548), 'Barrow' at
Trummacarr Primary School (PRN 2549) and 'Barrows' at Heysham Head
(PRN 2546) may indicate the former presence of Bronze Age burial mounds.
However, small sandstone quarries are also recorded in these areas and the
'barrows' may actually be mounds of spoil resulting from this activity.

1.3.5 Iron Age (c 700  -  43 BC): as in the previous period, no material evidence of
Iron Age activity has been recorded in the vicinity of the cable route. The
scarcity of sites of finds of Iron Age date in the area during this period has
been acknowledged within recent studies (Hodgson and Brennand 2004).
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1.3.6 Roman (43 BC to AD 410): a small coin found in 1999 in the Heysham area
(PRN 12088) is the only recorded find of Roman date in the vicinity of the
cable route. This was a small bronze coin of the reign of the Emperor
Constantine I (AD 309-337) but the recorded location is not particularly
detailed. A well-established Roman fort and settlement were present at
Lancaster during this period, but there is no direct evidence for substantial
activity of this period in the Heysham area.

1.3.7 Early Medieval: St Patrick's Chapel was established on the cliff edge at Lower
Heysham in the early 8th century, and there are adjacent rock-cut tombs within
the burial grounds of the church. Within the churchyard of the adjacent church
of St Peter are a decorated stone cross shaft and a magnificent hogback stone,
the latter now displayed within the church. A possible late Saxon spearhead
was found in the churchyard c 1800 and the church itself contains some pre-
Conquest elements. This activity is focused on the north-facing cliff, looking
out across Morecambe Bay towards the Lake District fells. St Patrick’s Chapel
is located over 800m to the north of the landfall for the cable connection. No
material or sites of Early Medieval date are known within the vicinity of the
cable route.

1.3.8 Medieval (AD 1066 - 1530): a small settlement clearly developed at Lower
Heysham in this period, centred on Main Street. Stone window tracery of this
period has been found on the beach at Half Moon Bay (PRN 2324), although
its original provenance remains unknown. Away from the settlement core
there would have been outlying farms and estates. Heysham Old Hall, now the
Middleton Arms public house, dates back to the 16th century. There are also
documented grange farms in the general area, such as at Heaton and at
Overton.

1.3.9 Post-Medieval (AD 1530 - 1900):  the earliest detailed map to cover the area
crossed by the cable route is the tithe map for the parish of Heysham of 1838,
followed soon afterwards by the Ordnance Survey 1st edition 6 inch maps of c
1848. These indicate that the cable route passes through a rural landscape of
small farmsteads linked by a network of narrow lanes.

1.3.10 There are some small sandstone quarries on either side of Smithy Lane,
formerly known as Money Close Lane (PRN 4554, PRN 4555, PRN 4557).
The higher ground now occupied by the golf course was previously arable
land. The only built development along the cable route shown on these 19th
century maps was a farm known as Broadgate Foot (SD 4151 5967; PRN
31297). This was located on the southern side of Middleton Lane, and the
location of the former farmstead lies within the site of an industrial estate.
Much of the farmstead buildings were located in land currently laid to grass or
in use as a car park. However, Middleton Lane has been realigned slightly in
this area and a corner of the northern range of the farmstead buildings maybe
preserved beneath the current carriageway. The 1st edition Ordnance Survey
map also shows a boundary stone just further along Middleton Lane (PRN
5376). The  1895 OS survey map shows a large structure to the north-east of
Middleton Road, possibly a barn, the foundation of which is located by the
watching brief. This structure is not marked on the 1913 OS map, and must
therefore have been fairly short lived.
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1.3.11 Modern (20th century): considerable development in the area began with the
construction of Heysham Harbour (1897-1904) by the Midland Railway
company to provide an embarkation point for freight and passenger traffic to
and from Ireland. The harbour was excavated out of the coastal sand flats, but
also involved extensive clearance of Millstone Grit outcrops. A substantial
breakwater to the south of the harbour allowed for the drainage and
reclamation of the land where the powers stations now stand. The harbour was
constructed by the a vessel called the Vanadis (built in Finland in 1874) which
ran aground in the entrance to the River Lune in 1903 and was blown ashore in
Half Moon Bay, the wreck of the vessel being still visible at low tide (PRN
11359).

1.3.12 The railway that connected the harbour to the main part of the Midland rail
network cut across the landscape to the south of Heysham. Cottages were
constructed to the north of the railway (Midland Cottages) to accommodate
railway workers and this development was later expanded (cf. McDonald
Road) as the docks and subsequently the power stations provided steady
employment. Other major industry moved into the area, and additional sidings
were taken off the rail line at Heysham Moss to service the requirements of
Shell, ICI and the Air Ministry. These sidings passed just to the east of the
existing Heysham substation. Much of this industry has now ended and the
sites of these industries are either redeveloped or have been left empty.

1.3.13 There are some surviving elements of the group of structures that was
constructed to defend the docks during the Second World War. These include
an anti-tank cube just above the mean high water line in Half Moon Bay (PRN
25731) and a gun emplacement, probably part of a heavy anti-aircraft battery,
at Smithy Lane (PRN 13599).

1.3.14 In addition, the new route of the pipeline impacted upon the site of a Cold War
Royal Observer Corps Monitoring Post. The Royal Observer Corps was
organised into the United Kingdom Warning and Monitoring Organisation
(UKWMO) during the Cold War. Its role was to warn of air attack, confirm
nuclear strikes, to set off public warnings, to provide an emergency
meteorological service, to measure nuclear fallout and help predict fallout
paths (Cocroft and Thomas 2004, 177). This particular structure formed part of
a web of around 1560 such sites built across the entire United Kingdom. The
separate posts were formed into clusters, each of which were placed into larger
groups and sectors. The Group and Sector Headquarters for the Heysham
monitoring post was originally 21 Group, Western Sector Command, based at
Longley Lane, Preston (Cocroft and Thomas 2004, 178; OA North 2008 and
OA North forthcoming). The Heysham monitoring post was opened in
November 1961 and was decommissioned in September 1991 at the end of the
Cold War (Subterranea Britannica 1996-2004). The site was subsequently
demolished during redevelopment on the golf course in the early 1990s (Plate
13) when the surface features were removed and the roof of the structure
caved-in and filled with demolition rubble. The site was recorded as
demolished on a site visit for Subterranea Britannica on 13/07/2001.

1.3.15 Undated sites: two sites or features identified from aerial photographs cannot
be dated, but could potentially be of prehistoric origin, are located within the
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vicinity of the cable route. These include a linear feature (PRN 2976) and a
soil mark indicating the presence of a circular enclosure (PRN 2975). Both of
these are located to the east of the existing Heysham substation.
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2. METHODOLOGY

2.1 WATCHING BRIEF

2.1.1 In total, three areas of the cable route were subject to an archaeological
watching brief (Fig 1). These are as follows:

• immediately east of the sea wall at  Half Moon Bay up to Smithy Lane;

• a section of Middleton Road adjacent to the caravan park;

• across an area of scrub south of the railway and across land of
Heysham Golf Club up to Middleton road;

2.1.2 A permanent archaeological watching brief was maintained for all ground
disturbance in the first and second areas.  The conduit across Heysham Golf
Club was completed using subterranean drilling and was undertaken without
archaeological monitoring. OA North were called out to record an exposed
concrete bunker structure identified at the entrance to one drilling area (Fig 4).
All information identified in the course of the site works was recorded on OA
North pro forma sheets, using a system adapted from that used by Centre for
Archaeology Service of English Heritage, with sufficient pictorial record
(plans and sections) to identify and illustrate individual features. A
photographic record was compiled comprising digital, 35mm colour slide and
35mm monochrome formats.

2.2 FINDS

2.2.1 The finds’ recovery and sampling programmes were carried out in accordance
with best practice (following current Institute for Archaeologists guidelines).
No artefacts or samples were recovered.

2.3 ARCHIVE

2.3.1 A full professional archive has been compiled in accordance with current IfA
and English Heritage guidelines (English Heritage 1991). The paper and
digital archive will be provided in the English Heritage Centre for
Archaeology format and will be submitted to the Lancashire Record Office on
completion of the project. Copies of the report will also be submitted to the
Historic Environment Record. The Arts and Humanities Data Service (AHDS)
online database Online Access index of Archaeological Investigations
(OASIS) will be completed as part of the archiving phase of the project.
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3. WATCHING BRIEF RESULTS

3.1 INTRODUCTION

3.1.1 Three areas were subject to archaeological watching brief, an area of grass and
scrub between the sea wall at Half Moon Bay up to Smithy Lane; across an
area of scrub south of the railway and across land at Heysham Golf Club up to
Middleton road; and the section of Middleton Road adjacent to the caravan
park (Fig 1).

3.2 RESULTS

3.2.1 Middleton road adjacent to the caravan park: the excavated trench at
Middleton Road measured c 0.8m wide and reached a maximum depth of
1.06m, although on average excavations reached a depth of 1.30m. The current
road comprised a number of layers of hardcore capped with tarmac, in total
reaching a depth of 0.80m.

3.2.2 In the north-western half of the watching brief area, at a depth of 0.40m and
surrounded by the hardcore of the current road’s makeup, was a red brick
footing, 1, on a north-west/south-east orientation (Fig 1: Plate 1). It comprised
late 19th or early 20th century brick, stamped with the lettering ‘Claughton
Manor Brick Co Caton’. The footing was only one brick wide and two courses
high, and interpreted as the remains of a structure such as a boundary wall. It
is most likely associated with the former property marked on the 1913 OS
map, located on the north-eastern side of Middleton Road.

3.2.3 At the south-eastern end of the watching brief area a sandstone foundation, 2,
was recorded (Fig’s 1 and 2 and Plate 2).  It measured at least 0.70m wide, and
comprised three courses of roughly hewn stone, on a north-east/south-west
orientation. Its construction cut, 6, truncated the remnants of a buried soil
horizon, 5, which overlay glacial till, 8. The glacial till was located at a depth
of 0.95m below the modern road. Two surfaces of the former Middleton Road,
prior to its current form, located to the east of the foundation comprised the
areas of cobbles, 4, covered by tarmac, 3. Foundation 2 matches the position
of the southern wall of a structure marked in the 1895 OS map. This structure
is absent from the 1913 OS map.

3.2.4 Sea wall at Half Moon Bay up to Smithy Lane: on the first visit to the site an
area measuring 4.00m long and 1.40m and 1.15m in depth was excavated
adjacent to the boundary wall of the Smithy Lane, on a north-west/south-east
alignment. This was excavated through 0.34m of topsoil, followed by 0.81m
of mid-orange and mid-orange grey silty sand beach deposits. An electricity
cable was located running across the trench. No archaeologically significant
deposits were present.

3.2.5 Prior to the next visit two areas had been topsoil stripped, with a maximum of
0.3m of soil removed. The larger of these, adjacent to Old Smithy Lane, was a
triangular area measuring 76m in length and a maximum of 47m wide (Plate
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3). The second area measured 0.32m in length and 0.40m wide, located
perpendicular to the sea wall, intended to form an access track (Plate 4). The
first area was predominantly covered with matting, and could not be inspected.
No archaeologically significant deposits were visible in the area adjacent to
the sea wall.

3.2.6 A pit for the drilling rig was excavated in the northern corner of the larger
area. It measured 4.4m in length and 2.50m wide and reached a maximum
depth of 1.20m, aligned on an east-west orientation (Plate 5). Excavation
proceeded through 0.20m of sandy subsoil, and 1.0m of mid-yellowish orange
and dark grey beach sands, at which point the water table was reached. No
archaeologically significant deposits were encountered.

3.2.7 Prior to the next site visit the pit originally excavated for the drilling rig had
been extended 17.40m to the east, and widened to 9.40m, reaching a depth of
3.50m. Within this pit a wall supporting the cable landed from the sea had
been built (Plate 6). The excavated area was not entered for health and safety
reasons. In section the beach sand deposits previously described were visible,
for c 2m of the section. Below this a blue grey, possibly marine, clay was
visible.

3.2.8 A trench measuring 29m in length and 0.60m wide, reaching a maximum
depth of 1.6m, was excavated between Old Smithy Lane and the above
described pit. Excavation proceeded though 0.20m of modern hardcore,
recently laid be the developer, 0.80m of mid-yellow beach sand, 0.1m of dark
grey sand, and 0.50m of mid-brown grey sandy clay (Plate 7). No
archaeologically significant deposits were encountered. A further c 6m
remains to link this excavated trench to the cable currently supported by the
aforementioned wall. All but c 20m of this will be excavated through the
backfill of the large 17.40m by 9.40m pit.

3.2.9 Within this trench, at a depth of 0.9m, was encountered a thin layer (0.1m
thick) of dark grey silty sand which has been interpreted as buried turf or
topsoil, 10. This, in turn, was sealed by 0.85m of light yellow, highly stratified
sand, 9, apparently the result of sand dune formation or spreading. No finds
were recovered from the buried topsoil to indicate the date at which it was
sealed beneath wind-blown sands. Within the field north of Smithy Lane,
parallel to the modern foreshore and promenade, is an observable raised linear
(surveying to approximately 0.2m in height) likely to represent the remnants
of the coastal dune.

3.2.10 Heysham Golf Club: the conduit across the golf course was completed
without full archaeological monitoring, however possible archaeological
features were encountered at the western edge of this area during drilling
works and these were investigated.

3.2.11 Excavation of a drilling platform revealed a backfilled, concrete-built
subterranean structure on the western edge of the golf course (Figure 4; Plates
8-12), located at SD 40892 60128, some 20m east of Money Close Lane.
Whilst it was suggested that this may relate to a Second World War Royal
Observer Corps Orlit observation post (Rawlings pers comm), initial
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examination of the fabric strongly suggested it to be of later date. The
structure was identified as a Cold War Royal Observer Corps Monitoring Post.
The Royal Observer Corps was organised into the United Kingdom Warning
and Monitoring Organisation (UKWMO) during the Cold War. Its role was to
warn of air attack, confirm nuclear strikes, to set off public warnings, to
provide an emergency meteorological service, to measure nuclear fallout and
help predict fallout paths (Cocroft and Thomas 2004, 177). This particular
structure formed part of a web of around 1560 such sites built across the entire
United Kingdom. The separate posts were formed into clusters, each of which
were placed into larger groups and sectors. The Group and Sector
Headquarters for the Heysham monitoring post was originally 21 Group,
Western Sector Command, based at Longley Lane, Preston (Cocroft and
Thomas 2004, 178; OA North 2008 and OA North forthcoming). The
Heysham monitoring post was opened in November 1961 and was
decommissioned in September 1991 at the end of the Cold War (Subterranea
Britannica 1996-2004). The site was subsequently demolished during
redevelopment on the golf course in the early 1990s (Plate 13) when the
surface features were removed and the roof of the structure caved-in and filled
with demolition rubble. The site was recorded as demolished on a site visit for
Subterranea Britannica on 13/07/2001.

3.2.12 The monitoring posts typically had a crew of three that could, in the event of
an attack, live in rudimentary conditions for up to fourteen days (Cocroft and
Thomas, 2004, 180). The observers were tasked to confirm a nuclear
detonation had taken place, its location, strength and type and was to
subsequently report fallout directions (ibid). The separate monitoring posts
were connected via telephone landline to their group and sector command
posts along with a backup VHS radio set (op cit 185). The post consisted of a
reinforced-concrete subterranean chamber cast on site and covered by a layer
of soil to increase protection from radiation. The cast structure typically
measured 19ft x 8ft 6ins x 7ft 6ins (5.8m x 2.6m x 2.3m) and was accessed at
one end by a surface hatched entrance shaft and ladder. At the foot of the shaft
was an entrance door into the main room and a door into a smaller store
cupboard with an Elsan chemical toilet (Plates 14-16), the opposite end of the
chamber contained a shuttered ventilation flue shaft connected to the surface
(ibid).

3.2.13 At the time of the two archaeological site visits (23rd and 28th September 2010)
the structure was filled with a mixture of Bentonite and water (apparently in
the region of 25,000 gallons), to facilitate drilling, which was also being
undertaken at that time (Plate 12). Photographs were furnished of the structure
as exposed prior to the demolition and infilling with the mixture (Plates 8-11).
Of particular note were the (then) surviving extents of the side walls of the
structure (Plates 8 and 10), and in particular the store cupboard/toilet on the
west end wall elevation (Plate 11) and the shuttered ventilation shaft on the
east wall elevation (Plate 9).

3.2.14 During the archaeological site visits it was ascertained that the monitoring post
structure 11 had, height after its initial exposure and without archaeological
monitoring, subsequently been further reduced in on all but the south wall
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elevation and the identified internal features removed (down to roughly 1.5m
below current ground level). The surviving structure, where visible, above the
surface of the liquid mixture measured approximately 5.6m long on the south
side wall elevation with small stubs of the end wall elevations exposed on the
west (0.2m long) and east (1m long) sides. The overall exposed area of the
drilling access pit measured over 6.5m long by 4m wide and would have
contained the entire of the monitoring post. The surviving cast concrete walls
were internally painted white, each measured 0.3m thick and have a relatively
dense grey matrix, containing vertical large-diameter (approximately 10mm)
smooth cylindrical concrete reinforcing bars. The surviving construction cut
for the south wall elevation 12 lay approximately 0.75m from the wall and
contained a mixed rubble/glacial till backfilled deposit 13. The rest of the
structure and construction cut could not be observed around the limits of the
access pit and the exposed northern end of the pit contained clean glacial till
natural 14. The surviving walling was exposed up to 0.3m above the surface of
the liquid mixture, and probing revealed that 0.3m-0.4m of walling survived
below the surface. The floor of the structure was not encountered and a layer
of demolition rubble and hardcore infill has been left in-situ on top of it. It is
roughly estimated that only the bottom 1m-1.2m of the structure remains intact
on the southern half, and less so towards the north.
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4. CONCLUSIONS

4.1 DISCUSSION

4.1.1 Lancashire County Archaeological Services (LCAS) requested an
archaeological watching brief to be conducted on the excavation of cable
trench in three areas as a condition of the planning consent. These areas
included land immediately east of the sea wall at Half Moon Bay, across an
area of grass and scrub, up to Smithy Lane; across an area of scrub south of the
railway and across land of the Heysham Golf Club up to Middleton road; and
along a section of Middleton Road adjacent to the caravan park (Fig 1).

4.1.2 Excavations along Middleton Road were observed in November and
December of 2009. A late 19th century to early 20th century red brick footing,
1, was located in the northern part of this stretch of road. It most likely relates
to a the boundary wall of property formerly located on the north-eastern side
of Middleton Road, and visible on the 1913 OS map of the area.

4.1.3 In the southern stretch of this road a sandstone foundation, 2, was located. The
position of this foundation is a good match for a structure marked on the 1895
OS map of the area, but which is absent by the time of the 1913 edition.

4.1.4 The excavation to insert the cable duct across the land of Heysham Golf
Course identified a Cold War Royal Observer Corps Monitoring Post 11
located on the north-western edge of the golf course adjacent to Money Close
Lane. The site was in use between 1961 and 1991 and had been partially
demolished in the early 1990s during redevelopment works on the golf course.

4.2 CONCLUSIONS

4.2.1 Two late post-medieval to early modern structures were located in the
Middleton Road section of the watching brief. These were identified and
recorded during the watching brief, prior to being removed to insert the cable
duct.

4.2.2 The area of land between Old Smithy Lane and the sea wall has c 2m of
undisturbed land to excavate, to connect the cables. This is to be undertaken in
2011, although it is argued that given the findings to date that no further work
should be undertaken. To date two structures of the late post-medieval and
early modern periods have been located. No post-excavation works are
recommended.

4.2.3 The Royal Observer Corps Monitoring Post identified on Heysham Golf
Course was recorded in its present damaged condition. Given the number of
surviving sites of this type in the country it is of low individual archaeological
importance and no further archaeological work is recommended.
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1. INTRODUCTION

1.1 PROJECT BACKGROUND

1.1.1 As part of works connected with the Ormonde Offshore Windfarm, Heysham,
Lancashire (Figure 1) a Watching Brief on elements of the construction of the
onshore cable has been proposed in a Written Scheme of Investigation prepared by
RPS Planning & Development (RPS 2009a). The Written Scheme of Investigation
was prepared in conjunction with a  supplementary desk-based assessment of the
known and potential historic environment resources with regard to the onshore
section of a proposed cable, also prepared by RPS Planning & Development (RPS
2009b).

1.1.2 The supplementary desk-based assessment identified that while there are no
designated historic environment sites or features that would be affected by the
construction of the proposed pipeline, there are three areas (Figure 1) where the
potential for buried archaeological cannot be discounted (RPS 2009a).

1.1.3 The following project design has been compiled to meet the standard requirements
of the Specialist Advisor (Archaeology) at Lancashire County Council for such
works and, following submission of costs, Oxford Archaeology North were
commissioned by RPS Planning & Development to undertake this work in
November 2009.

1.2 HISTORICAL AND ARCHAEOLOGICAL BACKGROUND (RSP 2009B)

1.2.1 While there are no designated sites or features affected by the proposed cable
construction. The route passes close to the site of a former farmstead (Broadgate
Foot) adjacent to Middleton Lane (SD 4150 5970). Although much of the
farmstead lies under an area of grass or used as a car park, it is possible that the
previous realignment of Middleton Lane may have covered a corner of the
northern range of the farmstead and that it may be preserved under the current
carriageway.

1.2.2 The majority of the balance of the cable route runs within the existing highway,
with only two significant exceptions:

• Immediately east of the sea wall after landfall, where the route passes through an
area of scrubby grassland for a distance of approximately 90m before reaching
Smithy Lane; and

• South of the railway, where the route passes through another area of scrubby
grassland and then crosses the golf course. The total distance here is
approximately 700m.

1.2.3 No historic environment sites or features are known to be present within the two
sections of the route described above. The land behind the seawall appears to have
never been developed and is recorded on the 1838 tithe apportionment as Marrow
Lanes. Although at the date it was recorded as being a meadow, the name
suggests that it may formerly have been used for cultivation. There is no any
evidence for the presence of significant archaeological remains here, but the
possible presence of buried remains cannot be discounted.
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1.2.4 The golf course occupies an area of higher ground that would have been more
suitable for arable usage. On the 1838 tithe apportionment, the fields that occupy
this higher ground include Mill Ridge, Little Mill Ridge and Clifton Money Close
– all recorded as being arable land. It is possible that the place names indicate the
former location of a windmill, but nothing is known from documentary or
cartographic sources. Twentieth century development in this area includes the
construction of the railway, the installation of pylons that carry overhead
electricity cables and the golf course itself with its extensive drainage network
and excavation for bunkers. None of this development is known to have produced
any evidence for the presence of archaeological remains, but the possible presence
of buried remains cannot be discounted.

1.2.5 As noted above, much of the cable will be placed within the existing highway.
Even where this can be shown to be a long-established transit route (e.g.
Middleton Lane), the risk of encountering significant buried remains is very low.

1.3 OXFORD ARCHAEOLOGY NORTH

1.3.1 Oxford Archaeology North (OA North) has considerable experience of
undertaking watching briefs of all periods, having conducted a great number of
small and large scale projects during the past 25 years. Fieldwork has taken place
within the planning process and construction programmes, to fulfil the
requirements of clients and planning authorities, to very rigorous timetables.

1.3.2 OA North is an Institute for Archaeologists (IF) registered organisation,
registration number 17, and all its members of staff operate subject to the IFA
Code of Conduct.

2. OBJECTIVES

2.1 The following programme has been designed in accordance with the Lancashire
County Archaeology Service (LCAS) document entitled General Conditions for
Appropriate Archaeological Contractors in Lancashire and the Institute for
Archaeologists' Standard and Guidance for an Archaeological Watching Brief.

2.2 Watching Brief: in order to determine the presence, date, quality and state of
preservation of archaeological features on the site, an archaeological watching
brief will be maintained during groundworks associated with the three locations
identified where the potential for archaeological remains exists within the
proposed development (Figure 1).

2.3 Report and Archive: a report will be produced for the Client within three weeks of
completion of the fieldwork. The report will aim to summarise the results of the
watching brief within the context of existing knowledge about the site and its
surroundings. These results will provide the basis for any recommendations for
further work, should this prove appropriate. A site archive will be produced to
English Heritage guidelines (MAP 2) and in accordance with the Guidelines for the
Preparation of Excavation Archives for Long Term Storage (UKIC 1990).
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3. WORK PROGRAMME

3.1 In line with the objectives and stages of the archaeological works stated above, the
following work programme is submitted:

3.2 Watching Brief: to be maintained during any ground disturbing activities at the
three locations identified where the potential for archaeological remains exists
within the proposed development (Figure 1).

3.3 Report and Archive: production of a suitably illustrated report and properly
ordered archive.

4. METHODOLOGY

4.1 WATCHING BRIEF

4.1.1 A programme of field observation will accurately and systematically examine and
record the location, extent, and character of any surviving archaeological features,
horizons and/or deposits revealed during the course of ground disturbance, along
with any artefacts, identified during observation.

4.1.2 During this phase of work, recording will comprise a full description and
preliminary classification of features or materials revealed, and their accurate
location (either on plan and/or section, and as grid co-ordinates where
appropriate). Features will be planned accurately at appropriate scales and
annotated on to a large-scale plan. A photographic record of archaeological
features and general working shots, utilising monochrome print and colour slide
will be undertaken simultaneously.

4.1.3 A plan will be produced of the areas of groundworks showing the location and
extent of the ground disturbance and one or more measured sections will be
produced, regardless of the presence of archaeology.

4.1.4 Putative archaeological features and/or deposits identified during groundworks,
together with the immediate vicinity of any such features, will be cleaned by hand,
using either hoes, shovel scraping, and/or trowels, depending on the subsoil
conditions and, where appropriate, sections will be studied and drawn. Any such
features will be sample excavated (ie. selected pits and postholes will normally
only be half-sectioned, linear features will be subject to no more than a 10%
sample, and extensive layers will, where possible, be sampled by partial rather
than complete removal).

4.1.5 It is assumed that OA North will have the authority to stop the works for a
sufficient time period to enable the recording of important deposits. It may also be
necessary to call in additional archaeological support if a find of particular
importance is identified or a high density of archaeology is discovered, but this
would only be called into effect in agreement with the Client and LCAS and will
require a variation to costing.

4.1.6 Human Remains: any human remains uncovered will be left in situ, covered and
protected. No further investigation will continue beyond that required to establish
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the date and character of the burial. LCAS and the local Coroner will be informed
immediately. If removal is essential, the exhumation of any funerary remains will
require the provision of a Department of Constitutional Affairs (DCA) license,
under section 25 of the Burial Act of 1857. An application will be made by OA
North for the study area on discovery of any such remains and the removal will be
carried out with due care and sensitivity under the environmental health
regulations, and if appropriate, in compliance with the Disused Burial Grounds
(Amendment) Act, 1981.

4.1.7 Recording: all information identified in the course of the watching brief works will
be recorded stratigraphically, with sufficient pictorial record (plans, sections and
both black and white and colour photographs or contact prints) to identify and
illustrate individual features as well as the nature of the demolition work. Primary
records will be available for inspection at all times.

4.1.8 Results of the field investigation will be recorded using a paper system, adapted
from that used by the English Heritage Centre for Archaeology. The archive will
include both a photographic record and accurate large-scale plans and sections at
an appropriate scale (1:50, 1:20, and 1:10). Levels will be tied into the Ordnance
Datum. All artefacts and ecofacts will be recorded using the same system, and will
be handled and stored according to standard practice (following current Institute
for Archaeologists guidelines) in order to minimise deterioration.

4.1.9 Treatment of finds:  excavated soil will be searched as practicable for finds. The
presence and nature of finds definitely dating to the nineteenth and twentieth
centuries will be noted but they will not otherwise be retained. All other finds will
be exposed, lifted, cleaned, conserved, marked, bagged and boxed, as appropriate,
in accordance with the United Kingdom Institute for Conservation (UKIC) First
Aid For Finds, 1998 (new edition) and the recipient museum's guidelines. Except
where noted above, all identified finds and artefacts will be retained, although
certain classes of building material can sometimes be discarded after recording if
an appropriate sample is retained on advice from the recipient museum’s archive
curator.

4.1.10 Treasure: any gold and silver artefacts recovered during the course of the
excavation will be removed to a safe place and reported to the local Coroner
according to the procedures relating to the Treasure Act, 1996. Where removal
cannot take place on the same working day as discovery, suitable security will be
employed to protect the finds from theft.

4.1.11 Contingency plan: in the event of significant archaeological features or human
remains being encountered during the watching brief, discussions will take place
with the Planning Archaeologist, as to the extent of further works to be carried out,
and in agreement with the Client. All further works would be subject to a variation
to this project design.

5. REPORT

5.1 The results of the data gathered in Section 4.1 above, will be collated and
submitted in report format, illustrated with the relevant photographs and drawings.
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Where appropriate, the report will attempt to relate any findings to the known
history and archaeology of the site, and to its local setting.

5.2 One bound and one unbound copy of the report will be submitted to the Client,
and one bound copy and another in digital format will be submitted to LCAS and
to the Lancashire Sites and Monuments Record together with an archive CD-
ROM. Any subsequent work arising from this survey will be subject to separate
consideration in liaison with LCAS and the Client.

5.3 The final report will include a copy of this project design and indications of any
agreed departure from that design. It will present, summarise, and interpret the
results of the programme detailed above, and will include details of the final
deposition of the project archive. Illustrations will include a location map, trench
location plan and plans and sections of trenches drawn at an appropriate scale.

5.4 If considered appropriate, a short report on the results of the programme of
archaeological observation and recording will be prepared for publication in an
appropriate national journal or in 'Contrebis' - the journal produced by the
Lancaster History and Archaeology Society.

5.5 Details of the archaeological work will be submitted online by the specialist
contractor to the OASIS (Online Access to the Index of Archaeological
Investigations) database.

6. ARCHIVE

6.1 The results of the watching brief will form the basis of a full archive to
professional standards, in accordance with current English Heritage guidelines
(Management of Archaeological Projects, 2nd edition, 1991). The fully indexed
project archive represents the collation and indexing of all the data and material
gathered during the course of the project. It will include all the original records
and drawings along with  fully labelled and indexed slides and contact prints. It
will include summary processing and analysis of any features and finds recovered
during fieldwork, in accordance with UKIC guidelines. The deposition of a
properly ordered and indexed project archive in an appropriate repository, is
considered an essential and integral element of all archaeological projects by the
IFA, and arrangement to this effect will be made with the museum curator prior to
the commencement of the project.

6.2 All finds will be treated in accordance with OA North standard practice, which
follows current IFA guidelines and will be deposited, along with a copy of the
report and of the original site records, with Lancaster City Museum.

7. HEALTH AND SAFETY

7.1 OA North provides a Health and Safety Statement for all projects and maintains a
Unit Safety policy. All site procedures are in accordance with the guidance set out
in the Health and Safety Manual compiled by the Standing Conference of
Archaeological Unit Managers (1997). A written risk assessment will be
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undertaken in advance of project commencement and copies will be made
available on request to all interested parties.

7.2 The client would be asked to determine the nature of any utility services to the
properties and site prior to any fieldwork being carried out.

7.3 OA North has professional indemnity to a value of £2,000,000, employer's liability
cover to a value of £10,000,000 and public liability to a value of £15,000,000.
Written details of insurance cover can be provided if required.

8. CONFIDENTIALITY

8.1 The final report is designed as a document for the specific use of the Client, and
should be treated as such; it is not suitable for publication as an academic report,
or otherwise, without amendment or revision. Any requirement to revise or reorder
the material for submission or presentation to third parties beyond the project brief
and project design, or for any other explicit purpose, can be fulfilled, but will
require separate discussion and funding.

8.2 Any proposed variations to the project design will be agreed with LCAS in co-
ordination with the Client. OA North will arrange a preliminary meeting, if
required, and LCAS will be informed of the commencement of the project in
writing.

9. WORK PROGRAMME

9.1 The following programme is proposed:

9.2 Watching Brief: the duration of the watching brief will be dependent upon the
progress of the contractor.

9.3 Archive/Report: the report and archive will be produced following the completion
of all the fieldwork. The final report will be submitted within about eight weeks of
completion of the fieldwork and the archive deposited within six months. If
desired, an interim statement could be produced within ten days of completion of
the fieldwork.

10. STAFFING

10.1 The project will be managed by Murray Cook (OA North Project Manager) to
whom all correspondence should be addressed.

10.2 The watching brief will be undertaken by an OA North Supervisor, suitably
experienced in fieldwork techniques. Present timetabling constraints preclude
detailing at this stage exactly who will be undertaking this element of the project.

10.3 The archaeological work will be monitored by RPS Planning & Development and
LCAS, which will be arranged accordingly.
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APPENDIX 2: CONTEXT LIST

Watching Brief Area Middleton Road

Context Description Depth

1 Red brick footing. Comprised a single skin of red brick, measuring
230mm by 110mm by 85mm in size. The bricks were frogged and
stamped with the lettering ‘Claughton Manor Brick Co Caton’. The
bricks were laid in a stretcher bonding pattern, and bonded by a light
grey cement.  A 18.0m length of this brick footing was recorded
within the excavated conduit trench.

0.2m

2 Masonry foundation within construction cut 6. Comprised roughly
hewn sandstone measuring a maximum of 0.22m by 0.14m by
0.12m in size. Three layers of coursed masonry were present,
bonded by a loose mid-orange, medium, sand. The foundation was
trench built.

0.35m

3 Tarmac of former road surface. 0.1m

4 Cobbled surface. Comprised c 95% sub-rounded stone a maximum
of 0.15m by 0.14m by 0.08m in size, within a dark grey clay matrix.

0.08m

5 Layer. Comprised a dark brown grey, firm, fine sand silty clay. The
interface between glacial till, 8, and former soil horizon.

0.12m

6 Construction cut for foundation 2. A linear feature of unknown
width, at least 25.1m in length, with straight sides and a flat base.

0.35m

7 Fill of construction cut 6. A dark drown grey, fine sand silty clay.
Deposit 5, backfilled into construction cut 6.

0.08m

8 Glacial till. Comprised a mid-grey orange, firm, clay. Unknown

Watching Brief Area Half Moon Bay

Context Description Depth

9 Sand (dune material) 0.8m

10 Buried Turf Layer 0.1m

Watching Brief Area Heysham Golf Course

Context Description Depth

11 Reinforced concrete structured ROC Monitoring Post. Surviving
south wall elevation 5.6m long, west 0.2m long and east 1m long,
all 0.3m thick. Approximately bottom 1m-1.2m of structure
survives intact.

1m-1.2m

12 Construction Cut for Structure 10 Unknown

13 Fill of construction cut 11 mixed disturbed glacial till and general
rubble.

Unknown

14 Glacial till. Comprised a mid-grey orange, firm, clay. Unknown











Plate 1: Footing, 1, looking south-west,  surrounded by the hardcore of Middleton Road

Plate 2: Foundation 2, looking south-west



Plate 3: Area of topsoil strip adjacent to Old Smithy Lane, looking north-west

Plate 4: Area of topsoil strip perpendicular to sea wall, looking north-east



Plate 5: Pit for drilling rig, looking north

Plate 6: Extension to pit for drilling rig, looking north-west



Plate 7: Excavation of trench for cable duct in land adjacent to Old Smithy Lane, looking north-west

Plate 8: Exposed surface of Heysham ROC Monitoring Post, looking north-east (© Duncan Davis)



Plate 9: Detail of the exposed metal hatch covering access to the ventilation shaft (© Duncan Davis)

Plate 10: Exposed surface of Heysham ROC Monitoring Post, looking north-west (© Duncan Davis)



Plate 11: Detail of the exposed toilet and entrance chamber (© Duncan Davis)

Plate 12: State of preservation upon archaeological investigation after further reduction of walls,
looking south



Plate 13: ?Mid-1980s image of Heysham Royal Observer Corps Nuclear Monitoring Post (© Terry
Tracey)

Plate 14: Building drawing plan and elevation of a 1960s Royal Observer Corps Nuclear Monitoring
Post (McCamley 2007)



Plate 15: Cutaway view of a 1960s Royal Observer Corps Nuclear Monitoring Post (Cocroft and
Thomas 2004)

Plate 16: Internal view of a typical fully-fitted Royal Observer Corps Nuclear Monitoring Post
(McCamley 2007)
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