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NATIONAL NETWORK OF REGIONAL COASTAL MONITORING PROGRAMMES 

SPECIFICATION FOR MAINTENANCE AND/OR INSTALLATION AND/OR PROVISION OF 
HYDRODYNAMIC EQUIPMENT 

SECTION A WAVE BUOYS 

SECTION B CURRENT MEASURING EQUIPMENT 

SECTION C TIDE GAUGES, METEOROLOGICAL STATIONS,  
AND OTHER ENVIRONMENTAL LOGGING EQUIPMENT 

Record of Changes 

Version Date Status Modifications 

1.0 22 July 2015 Final - 

1.1 26 October 2020 Final 
Change to NEC4 terminology throughout. Removal of 
ARGUS requirements. 

1.1.1 16 February 2021 Final Clarification of MMO license requirements 
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1. PURPOSES AND OBJECTIVES OF HYDRODYNAMICS NETWORK 
 

• To provide real-time data for use in a variety of operational and research contexts, including but not 
limited to: beach operations; coastal flood forecasting and warning; recreational users (e.g. leisure, 
boating, surfers and diving). 

• To provide baseline design statistics for future coastal and marine planning and projects 
• To enable operational assistance in coastal construction projects 
• To assist the monitoring of coastal processes such as beach erosion and sediment transport 
• To develop archival storage of near real time and accumulated data in a consistent and publicly available 

format e.g. graphs, summary tables and raw data, and via the internet 
• To assist the monitoring of severe weather conditions 
• To provide validation of coastal wave hydrodynamics and sediment dynamics modelling 
• To provide accumulated data for use in climate change studies 
• To support oceanographic research e.g. sea level rise 

 
2. GENERAL SPECIFICATIONS APPLICABLE TO ALL SECTIONS 
 

2.1  General 

2.1.1 Assumption of 
responsibility 
for deployed 
equipment 

The Consultant will assume responsibility for all deployed equipment, including 
the shore stations and spares, according to the Delivery Schedule given in the 
Scope.  There will be a phased transfer of responsibility for equipment checks 
and unscheduled maintenance during the 3 month period prior to the 
Consultant assuming full responsibility.  The Consultant will be expected to 
liaise closely with and to co-operate with the Client's representative during the 
handover period. 

2.1.2 Performance 
monitoring 
arrangements 

In view of the importance of continuity of data, the Client reserves the right to 
conduct a Technology Readiness Audit (TRA) 2 weeks prior to the Consultant's 
assumption of responsibility and a further TRA 3 months later.  One year after 
award of contract, and at annual intervals thereafter, a review will be 
undertaken by the Client to examine the performance of the Consultant during 
the contract period.  If, during the TRA or annual review, the Consultant is 
shown to be failing in his obligations to comply with the terms of the Contract, 
Specification or Scope, the Client may exercise his rights under clause 90 of the 
Conditions of Contract to terminate the contract.   

2.1.3 Licensing and 
consultations 
 

The NNRCMP holds a network MMO licence for maintenance of instrumentation 
deployed at sea. If required, additional applications for MMO licences (formerly 
known as Food and Environmental Protection Act 1985 [FEPA] licence) or 
amendments to the existing licence, for all deployments at sea will be made by 
the Client.  Copies of the application and licences will be provided to the 
Consultant.  Any variations required to the MMO licences will be reported to the 
Client and necessary amendments to licences dealt with by the Consultant, on 
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2.1  General 

behalf of the Client. The Consultant will be required to issue notifications to the 
MMO, and Notice to Mariners as outlined in the licence. 
 
All other licences will be the responsibility of the Consultant. Consultation with, 
and service of notice upon, mariners and other interested parties will be 
arranged and issued by the Consultant.   

2.1.4 Risks All risks of deployment, commissioning and maintenance operations, including 
vessel hire and demurrage, will be borne by the Consultant.  In the event that a 
vessel has to be chartered, the charterer shall arrange a suitable Charterer’s 
Liability Insurance to cover any potential liabilities arising out of the charter 
party agreement. 

2.1.5 Insurance of 
equipment 

The Client will provide insurance for all instruments and equipment deployed 
at sea and at coastal sites and for associated shore station equipment.  The 
Client will also provide insurance for any spare equipment owned by the Client 
but stored by the Consultant.  

2.1.6 Supply and 
ownership of 
equipment 

The Consultant will receive equipment listed in the Scope either as deployed in 
situ or directly from the Client for the duration of the contract. All other 
equipment not listed within the schedule (Appendix I), required to make the 
system functional to the requirements of the Specification and Scope will be 
provided by the Consultant.   
 
For new sites, either the Client or the Consultant will purchase new equipment, 
as detailed in the Scope. The Consultant will supply any required 
meteorological instrumentation. Any instrumentation purchased on behalf of 
the Client, associated mountings, telemetry, receiving and logging equipment 
will become the property of the Client on successful installation of the 
equipment. 

2.1.7 Spare 
equipment 

Where the Client holds a stock of spare equipment, as indicated in the Scope, 
the Consultant will be expected to store these spares securely and in an 
appropriate manner, and to maintain sufficient space for further spares, if 
required by the Client. The Consultant will advise the Client when spares 
require re-stocking. The Consultant is expected to make best use of the spares 
during service and unscheduled visits to reduce additional mobilisations to a 
minimum. 

2.1.8 PAT testing The Consultant will provide PAT testing for all deployed and spare equipment, at 
regulation time intervals 

2.1.9 Additional 
tasks 

As indicated in the Scope, additional work shall be undertaken by the 
Consultant as part of the routine service visit.  Typically, these tasks may 
include: 
• Cleaning and maintenance of adjacent navigation lights.  Batteries will be 

changed as required 
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2.1  General 

• Cleaning of offshore platform 
• Cleaning/maintenance of marker buoys 

2.1.10 Supply of 
metadata 

The Consultant will be responsible for maintaining up-to-date metadata for 
each installation including, as a minimum, serial numbers, frequencies and 
servicing records. 

2.1.11 Reports A deployment report will be provided after the installation of an instrument, in 
digital form as a pdf document, and shall contain all relevant information 
including serial numbers, firmware versions, components used for installation 
and details of activities undertaken.  
 
Monthly service updates will be provided, in a relevant digital format, detailing 
at minimum the maintenance activities undertaken, components used and the 
issues present or developing at the serviced site.  
 
Equipment investigations can be requested by the client at an agreed-upon 
cost and will be provided in digital form as a pdf document. 

 

2.2  Safety 

2.2.1 Responsibility Equipment and survey personnel provided by the Consultant for work in 
connection with the contract shall be the Consultant’s responsibility at all times.  
The said equipment and survey personnel and any loss, injury or damaged 
suffered or caused by them shall be at the Consultant’s risk throughout. 

2.2.2 Safety 
management 
plans 

A detailed Health and Safety Plan for installation, maintenance and recovery of 
the type of equipment indicated in this Specification and associated equipment 
shall be provided with the Tender. This must ensure safe working conditions at 
remote and shore station locations.  Scrupulous attention must be paid to all 
relevant H&S legislation, including Working at Height regulations and Lifting 
Equipment certification (LOLER and PUWER). Personnel will be expected to 
comply with industry-standards including appropriate qualifications in risk 
analysis, first aid, sea survival and working at height. 

2.2.3 Medical 
certification 

All personnel working offshore must have an in-date medical certificate of at 
least “ENG1” standard. 

2.2.4 Sub-
Consultants 

If the Consultant sub-contracts work as part of this contract, the Consultant is 
responsible for ensuring that the sub-Consultant is suitably certified and 
complies with the Health & Safety requirements. 
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2.3   Data ownership, intellectual property rights and copyright 

2.3.1 Data, 
documents 
and records 

All data files and accompanying documents and records, both working and fair, 
originating from the contract become the property of the Client and must be 
handed over on demand. Ownership, intellectual property rights and copyright of 
the data will be retained by the Client.   

2.3.2 Data 
processing 
and/or data 
transfer 
software 

Ownership, intellectual property rights and copyright of any data processing or 
data transfer software developed by the Consultant and used as part of this 
contract is retained by the Consultant. 
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3. PROJECT SPECIFICATIONS  
 
A.  WAVE BUOYS 
 
Specifications are given for Datawell Directional Waveriders (DWR). Where alternative equipment is proposed 
for new sites, the data provided must conform to these requirements. 
 

SECTION A  WAVE BUOYS 

A1  Data requirements 
A1.1 Burst sampling 

regime 
DWR's will be programmed by the Consultant to derive half-hourly records, 
based on thirty minutes continuous recording, at the Datawell default sampling 
rate of 3.84Hz.  Burst sampling shall start on the hour and at 30 minute intervals 
thereafter. Provision must be made to ensure accurate time stamping, 
particularly if computer clocks are used for this purpose. 

A1.2 Wave 
parameters 

The following wave parameters are to be provided, using Datawell's rfbuoy 
software: 
Group 1 
• Significant wave height (m)     (Hs) 
• Spectrally-derived zero-crossing  wave period (s)  (Tz) 
• Peak wave period (s)      (Tp) 
• Wave direction (o)      θp 
• Maximum observed wave height (m)    (Hmax) 
• Sea surface temperature (oC)     (SST) 
Group 2 
All other wave parameters calculated by the DWR rfbuoy software 

A1.3 Data files 
(shore station) 

Half-hourly *.hxv (hexadecimal data files) plus the raw, spectral, history and log 
files shall be stored on the PC at the shore station.  If required by the shore 
station owner, the Visual Display Unit (VDU) on the PC at the remote site shall 
display the latest measured parameters. 

A1.4 Data files 
(buoy) 

All RDT and SDT (buoy) files will be downloaded during service visits, stored and 
delivered to the Client digitally. 

A1.5 Data & file 
transfer to 
webserver 

All wave parameters calculated by the rfbuoy software will be transferred half-
hourly as ASCII or csv files to the Coastal Monitoring webserver, for near real-
time delivery of wave data. The hexadecimal (*.hxv), displacement (*.raw) and 
spectral data (*.spt) files shall be transferred every half hour to the Coastal 
Monitoring web server.  
 
Deployed DWR's have their (1.28 Hz) heave data streamed to the website in 
real-time.  Consultants shall provide this service unless there are exceptional 
reasons not to do so.  
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SECTION A  WAVE BUOYS 

A1  Data requirements 
A1.6 Buoys with 

satellite 
telemetry 

The Consultant will produce Group 1 wave parameters from the satellite 
compressed spectral data (Section A1.2), and transfer them to the webserver in 
near real-time.   
 
Hexadecimal  (*.hxv) displacement (*.raw), spectral (*.spt), history (*.his) and 
log files shall be derived from both the RDT and SDT files following a service visit 
and delivered to the Client with the RDT and SDT files. 

 

A2  Deployment and commissioning of equipment 

A2.1 Preparation of 
instrumentation 

The Consultant will be responsible for all preparation of the instrumentation in 
accordance with instrument manufacturer’s recommendations, prior to 
deployment.   Wave buoys will be factory calibrated over the required range 
prior to delivery. 
 
Standard Datawell shallow water moorings and float buoys will be used (or, if 
other wave buoys are used, as recommended by the manufacturer); non-
standard moorings may be required at specific sites, as detailed in the Scope.  
The Consultant will be responsible for adjustment of the length of mooring to 
suit the site (Datawell will recommend the correct configuration for each site). 
The Consultant will be responsible for provision of anchor weights, to the 
manufacturer’s guidance.  
 
The Consultant will be responsible for painting new buoys to comply with the 
requirements of the International Association of Marine Aids to Navigation and 
Lighthouse Authorities (formerly called the International Association of 
Lighthouse Authorities and referred to hereafter as IALA). The Consultant will 
also provide appropriate lettering for the buoy, to include the wording as 
detailed in the Scope, for example:  

07810 697 357 
NO MOORING 

Channel Coastal Observatory 
A2.2 Positioning Positioning of the buoys should be carried out to designated positions using 

WGS84 co-ordinates 
A2.3 Visits by Client’s 

representative 
The Consultant will make provision for a Client’s representative to be present 
during placement and recovery (the Client's representative will fulfil current 
MCA requirements for ENG1 medical and RYA Basic Sea Survival) 

A2.4 Existing 
instrumentation 

The equipment at each site is listed in the schedule (Scope Appendix I) and 
summarised in the Scope.  Each existing Waverider buoy location comprises the 
following components:  
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A2  Deployment and commissioning of equipment 

• Datawell DWR Mk III buoy with GPS tracking device, HF data link, 512MB 
or 1GB memory card, fitted with protective triangle and radar reflectors 

• Datawell shallow water mooring, customized for each site 
• At the shore station: UPS, Datawell HF antenna, Datawell RX-C digital 

receiver, PC including Datawell's rfbuoy, VDU, BT phone line and 
broadband with fixed IP address 

 
Buoys are painted in accordance with IALA requirements 
 
Where a shore station is shared with a nearby tide gauge or met station site, it 
is expected that only one computer and phone line/broadband is used for all 
waves, tides, meteorological and other data.   

A2.5 Shore stations 
(existing sites) 

Existing shore stations will continue to host the equipment 

A2.6 Shore stations 
(sites to be 
established) 

The Scope may suggest potential receiver (shore) stations, but the Consultant 
will be expected to confirm their suitability or to source suitable alternative 
locations.  Shore stations should be established at locations where mains 
power is readily available.  Allowance shall be made for the provision of a PC 
logger per installation, UPS, plus all necessary hardware and software to enable 
transfer of data to the Coastal Monitoring webserver. The PC size/type must be 
selected individually for each shore station, with regards to local requirements.  

 

A3  Transfer of data to data management centre 

A3.1 HF telemetry 
(existing sites) 

Shore stations for all existing sites, at the time of issue of tender, have no 
conflicting instrumentation operating on the same frequency 

A3.2 HF telemetry 
(sites to be 
established) 

Real time or near real-time radio telemetry links shall be established with shore 
stations for data transfer via HF radio link. The Consultant will make all 
necessary installations at these sites. The Consultant will be responsible for 
confirming the suitability of the shore stations identified in the Scope, prior to 
installation.  The Consultant will be responsible for ensuring that no other HF 
equipment is operating on the same frequency as the DWR receiver which is to 
be located at the proposed shore receiver station. 

A3.3 Telemetry by 
satellite 

As detailed in the Scope, if sites are more than 20km offshore, data transfer may 
be via satellite telemetry 

A3.4 Broadband/ 
phone lines 

All existing shore stations have a dedicated BT phone line and broadband with 
fixed IP address. The Consultant will liaise with the Client's representative to 
take responsibility for the BT phone lines and broadband within the 3 month 
handover period.  At some locations, as detailed in the Scope, the broadband 
may be shared by equipment owned by third parties, such as ARGUS cameras, 
but responsibility for the phone line and broadband remains with the 
Consultant. 
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A3  Transfer of data to data management centre 

 
For sites to be established, the Consultant will be responsible for installing and 
maintaining a phone line and broadband for data transfer to the webserver 

A3.5 Transfer of 
data to 
webserver 

The data transfer system must be fast and reliable, and capable of making 
automatic connections to each shore station every half-hour as a minimum. 
Half-hourly transfers of processed parameters shall be made to the Coastal 
Monitoring webserver, for near real-time delivery of wave data, using ASCII files 
with tab delimited text or comma separated variable (csv) files. Half-hourly, the 
hexadecimal (*.hxv), displacement (*.raw) and spectral (*.spt) files shall also be 
transferred in near real-time. The Consultant will be expected to liaise with the 
project web designer to ensure compatibility between the data acquisition 
systems, data security and for data quality control. The Coastal Monitoring 
webserver provides an FTP for data transfer.  Consultants will liaise with the 
project web designer for instructions for how to access this FTP site. 

 

A4  Scheduled maintenance of measurement, logging and data transfer equipment 

A4.1 General All equipment maintenance procedures will comply with the instrument 
manufacturer’s recommendations.  When a service visit is made to a site which 
has more than one type of instrumentation, it is expected that all elements will 
be serviced during the visit, including any required additional tasks identified in 
the Scope. 
 
The Consultant shall make provision for a Client's representative to be present 
during placement, recovery and maintenance of instrumentation (the Client's 
representative will fulfil current MCA requirements for ENG1 medical and RYA 
Basic Sea Survival). 

A4.2 Wave buoys 
(at sea) 

Scheduled inspections and cleaning of the wave buoys and moorings will be 
made at 6-monthly intervals. An agreed upon leeway window either side of the 
6-month target date is permitted Batteries will be replaced as required. 
Batteries are expected to last in the region of 3 years.  Battery changes should 
be programmed to coincide with a service visit.  Sufficient spare buoys will be 
held by the Client (and stored by the Consultant) to permit a change-out of any 
buoy requiring battery change, rather than attempting to change batteries at 
sea.   
 
 
The maintenance requirements of moorings will depend largely on location. It is 
expected that during each service all accessible components will be inspected 
and if needed, replaced. All accessible component, including the buoy’s hull, the 
chain coupling, both rubber cords and both pellet floats should be cleaned with 
the aim of reducing as much weight as possible on the mooring. Significant 



Specification                     Hydrodynamics 
 

10 of 23 

A4  Scheduled maintenance of measurement, logging and data transfer equipment 

quantities of seaweed may be present at some sites, making it necessary to 
replace the mooring on those occasion that large amount of weed have tangled 
around the mooring.  
 
Rubber cords will be replaced if inspection identifies any cut marks or significant 
abrasion damage; this is expected to be approximately at least once every two 
years. The Dyneema riser line is expected to be changed once every eighteen 
months.  
 
During each service, the data logged on the buoy’s memory card should be 
downloaded.  

A4.3 Shore station The 6 monthly services of the wave buoys will include a visit to the shore station 
and will include visual inspection of receiving equipment e.g. HF antenna, cabling 
etc. and associated computer equipment.   
 
The Consultant will maintain up-to-date virus software on the shore station 
computers. 

A4.4 Data receipt 
and quality 
checks 

As part of the scheduled maintenance, the Consultant will have in place a 
system to monitor the receipt and quality of the data and the position of the 
buoy.  The system shall identify communication faults or loss of data for any 
other reason, within 30 minutes of the incident.   
 
E-mail alerts will be sent to the Client if the buoy moves off station by more than 
100m or in the event of loss of data for more than 8 hours. 
 
Automated checks on the plausibility of the data shall also be made at regular 
and frequent intervals.  Receipt of data should be checked and any apparent 
errors or losses drawn to the attention of the Consultant.   

 

A5  Unscheduled maintenance of measurement, logging and data transfer equipment 

A5.1 Financial risks Financial risks arising from failure of equipment outside of warranty and loss of 
buoys will lie with the Client, except where these are covered by the 
insurances required under the contract. 

A5.2 Fault 
identification 

As part of the scheduled maintenance, the Consultant will have in place a 
system to monitor the receipt and quality of the data, and the position of the 
buoy (clause A4.4). 

A5.3 Movement of 
buoy off station 

Where the instrument tracking system identifies movement of the buoy by 
more than 100 metres from its deployment position, the Consultant is required 
to recover the loose buoy within 24 hours (sea conditions permitting).  Where 
sea conditions restrict access to the site, the Client will be notified and advised 
of the soonest possible recovery/re-deployment.  
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A5  Unscheduled maintenance of measurement, logging and data transfer equipment 

A5.4 Re-deployment The recovered buoy shall be checked and re-deployed within 48 hours of 
recovery or a spare buoy deployed in its place if damage is suspected.  
 
In the event that a spare buoy is not available and a major fault occurs that 
cannot be corrected within the stipulated period, the Client will be notified and 
provided with a repair programme and cost estimate. The damaged buoy will 
be recovered as soon as is practicable. 

A5.5 Buoy 
communications 
fault 

In the event of a communication fault or if the signal is lost completely, the 
Consultant should respond as if the buoy has broken loose from the mooring.  
Due to the risks of loss of the buoy, attempts should be made to recover the 
instrument within 24 hours.  

A5.6 Damaged buoy Calibration performance checks should be carried out when the buoy has to be 
removed from site due to accidental damage.  Calibration will be in accordance 
with manufacturer’s recommendations. 

A5.7 Other 
buoy/shore 
station faults 

On advice of a communication fault, or loss of data that is not symptomatic of 
a buoy off station, this should be investigated if the fault persists for more than 
8 hours. The Consultant is required to attempt to rectify any faults within 1 
working day from advice of the fault, either at the offshore deployment site or 
the receiver site as appropriate.  In the event of extended bad weather 
conditions that make inspection, repair or replacement of the equipment 
impracticable, this condition may exceptionally be relaxed.  

A5.8 Liaison The Consultant will be expected to liaise with HM Coastguard and/or port 
authorities, as appropriate 

A5.9 Financial 
penalty 

Failure to comply with the time frames within this clause (A5) will result in a 
financial penalty equivalent to the cost of a scheduled maintenance inspection 
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B. CURRENT MEASURING EQUIPMENT 
 
Specifications are given for Nortek AWAC’s. Where alternative equipment is proposed for new sites, the data 
provided must conform to these requirements.  Note that for brevity, “AWAC” will be used henceforth to 
represent any ADCP-type hydrodynamic measuring equipment deployed under this Section of the 
Specification. 
 

SECTION B  CURRENT MEASURING EQUIPMENT 

B1  Data requirements 
B1.1 Burst sampling 

regime 
AWAC's will be programmed by the Consultant to operate at 1MHz or as defined 
in the Scope.  Burst sampling shall start on the hour and at 30 minute intervals 
thereafter. Wave parameters will be derived hourly from a minimum burst of 
1024 samples at 1Hz.  Current and suspended sediment concentration 
parameters will be derived half-hourly with 0.5 or 1m cell size, as defined in the 
Scope.   

B1.2 Parameters The following parameters are to be provided: 
• Significant wave height (m)     (Hs) 
• Spectrally-derived zero-crossing  wave period (s)  (Tz) 
• Peak wave period (s)      (Tp) 
• Wave direction (o)      θp 
• Maximum observed wave height (m)    (Hmax) 
• Sea surface temperature (oC)     (SST)  
 
The following parameters shall be provided for each cell: 
• Water depth (m OD)                   (h) 
• Current speed (ms-1) 
• Current direction (o)      θ 
• Turbidity (calibrated suspended sediment concentration [SSC]) (mg/l)                                                                                             

B1.3 Data files  All AWAC files will be downloaded during service visits.  Calibrated, quality-
controlled data files will be delivered to the Client digitally Raw data files shall 
be provided in Nortek (*.wpr) format.  Processed data files shall be provided in 
Microsoft Excel format (*.xlsx). 

 

B2  Deployment and commissioning of equipment 

B2.1 Preparation of 
instrumentation 

The Consultant will be responsible for all preparation of the instrumentation in 
accordance with instrument manufacturer’s recommendations, prior to 
deployment.    
 
The Consultant will be responsible for the provision of suitable bed-frames, to 
the manufacturer’s guidance, including marker buoys/acoustic releases as 
appropriate.  Marker buoys shall comply with the requirements of the 
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B2  Deployment and commissioning of equipment 

International Association of Marine Aids to Navigation and Lighthouse 
Authorities (formerly called the International Association of Lighthouse 
Authorities and referred to hereafter as IALA).  
 
The Consultant will also provide appropriate lettering for the instrument 
frame/marker buoys, to include the wording as detailed in the Scope, for 
example:  

07810 697 357 
NO MOORING 

Channel Coastal Observatory 
B2.2 Positioning Positioning of the AWAC’s should be carried out to designated positions using 

WGS84 co-ordinates. 
B2.3 Visits by Client’s 

representative 
The Consultant will make provision for an Client’s representative to be present 
during placement and recovery (the Client's representative will fulfil current 
MCA requirements for ENG1 medical and RYA Basic Sea Survival) 

B2.4 Existing 
instrumentation 

The equipment at each site is listed in the schedule (Scope Appendix I) and 
summarised in the Scope.  Each existing AWAC location comprises the 
following components:  
• Nortek 1MHz AWAC Directional wave and current profiler, including 

temperature, pressure, tilt and compass, with 2MB memory 
• Additional 354 B memory card 
• Double aluminium battery housing supplied with 1080 Wh batteries 
• Octagonal seabed frame with gimbal 
• Lightweight release transponder with rope canister system  
 
The Client will supply the acoustic release command module for the acoustic 
release transponder system.  

 

B3  Scheduled maintenance of measurement and logging equipment 

B3.1 General All equipment maintenance procedures will comply with the instrument 
manufacturer’s recommendations.  When a service visit is made to a site which 
has more than one type of instrumentation, it is expected that all elements will 
be serviced during the visit, including any required additional tasks identified in 
the Scope. 
 
The Consultant is expected to make available sufficient sea time to locate, 
recover and re-deploy equipment, particularly with regard to potential 
difficulties with acoustic releases.  The command module for the acoustic 
transponder includes a ranging function which can be used to move closer to the 
equipment.   Due to biofouling, the acoustic release can sometimes be slow to 
separate and release the buoys. 
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B3  Scheduled maintenance of measurement and logging equipment 

 
The Consultant shall make provision for a Client's representative to be present 
during placement, recovery and maintenance of instrumentation (the Client's 
representative will fulfil current MCA requirements for ENG1 medical and RYA 
Basic Sea Survival). 

B3.2 AWAC’s A rolling programme of recovery and re-deployment is to be undertaken.  A 
spare AWAC will be held by the Client (and stored by the Consultant) to facilitate 
this.  AWAC’s may be either serviced in situ or swapped out, but a near-
continuous data record is to be maintained.  
 
Data recovery and equipment maintenance shall be made at minimum and 
maximum intervals of 3 and 6 months respectively. Batteries will be replaced as 
required. Batteries are expected to last up to 3-4 months.  Battery changes 
should be programmed to coincide with a service visit.   
 
The maintenance requirements for AWAC’s and associated moorings will 
depend largely on location; significant bio-fouling and/or sedimentation may be 
present at some sites. The acoustic release surface buoy recovery line should be 
changed as a matter of course on each recovery. 
 
As part of the scheduled maintenance, the Consultant will have in place a 
system to monitor the position of AWAC recovery.   

 

B4  Unscheduled maintenance of measurement and logging equipment 

B4.1 Financial risks Financial risks arising from failure of equipment outside of warranty and loss of 
AWAC’s will lie with the Client, except where these are covered by the 
insurances required under the contract. 

B4.2 Successful 
acoustic release 
but AWAC not 
visible 

If communication with the AWAC is established and a successful release is 
reported but the AWAC is not subsequently visible and instrument cannot be 
recovered, a return visit will be made to the site within 7 days to see if the AWAC 
has surfaced.  If the AWAC is still not recovered, the Consultant will provide a 
report to the Client within 3 days, detailing actions taken, communications and 
deployment location.   
 
The Client will advise on further action; a new deployment will not be 
undertaken until the existing instrumentation is recovered. 

B4.3 Successful 
communication 
but 
unsuccessful 
release 

If communication with the AWAC is established but after several attempts it has 
reported that release has been unsuccessful, the Consultant will provide a report 
to the Client within 3 days, detailing actions taken, communications and 
deployment location.  
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B4  Unscheduled maintenance of measurement and logging equipment 

The Client will advise on further action; a new deployment will not be 
undertaken until the existing instrumentation is recovered. 

B4.4 Unsuccessful 
communication 

If communication with the AWAC has not been established, the Consultant will 
provide a report to the Client within 3 days, detailing actions taken, 
communications and deployment location.  
 
The Client will advise on further action; a new deployment will not be 
undertaken until the existing instrumentation is recovered. 

B4.5 Liaison The Consultant will be expected to liaise with HM Coastguard and/or port 
authorities, as appropriate 

B4.6 Financial 
penalty 

Failure to comply with the time frames within this clause (B4) will result in a 
financial penalty equivalent to the cost of a scheduled maintenance inspection 
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C. TIDE GAUGES, METEOROLOGICAL STATIONS, AND OTHER ENVIRONMENTAL LOGGING 
EQUIPMENT  

 
Note that for brevity, “tides/met” will be used henceforth to represent any tide gauge, met station and other 
environmental logging equipment deployed under this Section of the Specification. 
 

SECTION C  TIDES/MET 

C1  Data requirements 
C1.1 Tide 

parameters 
Tidal elevation measurements are required on the hour and at 10 minute 
intervals: 

• Tidal elevation (referenced to Ordnance Datum Newlyn) 
C1.2 Wave 

parameters 
The instruments in the tide gauge network are deployed primarily to serve as 
tide gauges. However, where the instruments can also measure waves in 
addition to tides, instruments shall be programmed to derive wave parameters 
every 30 minutes, from a burst sample of no less than 2Hz over ~18 minutes.  
Burst sampling shall start on the hour and at 30 minute intervals.  The following 
wave parameters are to be provided: 

• Significant wave height (m)     (Hs) 
• Spectrally-derived zero-crossing  wave period (s)  (Tz) 

C1.3 Met 
parameters 

Where the relevant instruments are deployed, measurements are required on the 
hour and at 10 minute intervals: 

• Barometric pressure (mb, hPa) 
• Mean wind speed (ms-1) 
• Gust speed (if available) 
• Wind direction (degrees, relative to true North) 
• Air temperature (Co) 
• UV, solar radiation, rainfall and any/or other environmental parameters 

as detailed in the Scope 
C1.4 Data files 

(shore station) 
Any raw data and the processed statistics shall be stored on the PC at the shore 
station for a minimum of nine months, downloaded during the inspection visits 
and supplied to the Client digitally. 
 
If required by the shore station owner, as detailed in the Scope, the VDU on the 
PC at the remote site shall display the latest measured parameters, plus a plot 
of measured and predicted tidal elevations.  Predicted tidal elevations will be 
provided by the Consultant.  If the local display is primarily for the general 
public, provision must be made to display tidal data relative to Chart Datum. 
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C2  Deployment and commissioning of equipment 

C2.1 Preparation of 
instrumentation 

The Consultant will be responsible for all preparation of the instrumentation in 
accordance with instrument manufacturer’s recommendations, prior to 
deployment.    

C2.2 Instrument 
accuracy, 
precision and 
time stamping 

Tidal elevation will be measured to an accuracy of +/-0.01m and a precision of 
+/-0.005m.  Instrument manufacturer's software will be used to log raw data 
and to convert to calibrated engineering units. The sampling frequency of the 
instrument and the period over which the time-averaging occurs shall be 
sufficient to reduce the influence of waves to a minimum.  Provision shall be 
made for regular re-setting of PC computer clocks to ensure accurate time 
stamping. 

C2.3 Data processing 
software 
(existing sites) 

For deployed WaveRadar REX and Etrometa Step Gauges, parameters are 
derived from the calibrated time series using bespoke software, the output of 
which fulfils the Regional Coastal Monitoring Programme's requirements and is 
in a suitable format to be sent to the Coastal Monitoring's website in near real-
time. Consultants may elect to use this software (which will be supplied on 
award of contract); alternatively, Consultants may choose to derive 
parameters from measured engineering units using their own or other 
software, but approval must be sought from the Client. It is expected that 
Consultants will demonstrate clearly that their software can produce the same 
parameters to the same level of accuracy.  A sample time series of sea surface 
elevation is available on request for Tenderers to test their software.   
Consultants will derive parameters from measured engineering units using 
their own or other software, following approval of the Client.  

C2.4 Data processing 
software (new 
sites) 

Consultants will derive parameters from measured engineering units using their 
own or other software, following approval of the Client. 

C2.5 Instrumentation 
at existing sites 

 The equipment at each site is listed in the schedule (Scope Appendix I) and 
summarised in the Scope.  Where a shore station is shared with a nearby wave 
buoy site, it is expected that only one computer and phone line/broadband is 
used for all waves, tides, meteorological and other data.   

C2.6 Instrumentation 
for new sites 

The Consultant may be required to recommend and supply instrumentation for 
new sites, or as replacements for existing equipment. All proposed 
instrumentation should be based on proven technology. Examples of long-term 
deployment and evidence of acceptable performance should be provided for 
each proposed instrument, in context with the proposed site.  Allowance 
should be made for the provision of a PC logger per installation, UPS, plus all 
necessary hardware to enable transfer of data to the Coastal Monitoring 
webserver.  The PC size/type must be selected individually for each shore 
station, with regards to local requirements. If required by the owner of the 
shore station, a display of the measured parameters will be provided.  
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C2  Deployment and commissioning of equipment 

Instruments should be supplied with data loggers and non-volatile memory to 
store data between downloads. The Consultant will be responsible for 
installing and maintaining a phone line and broadband for data transfer to the 
webserver. 
 
The Consultant will make all necessary installations at these sites. The 
Consultant will be responsible for all preparation of the instrumentation in 
accordance with instrument manufacturer’s recommendations, prior to 
deployment.  

C2.7 Shore stations 
(existing sites) 

Existing shore stations will continue to host the equipment. 

C2.8 Shore stations 
(sites to be 
established) 

The Scope may suggest potential receiver (shore) stations shown in the Scope, 
but the Consultant will be expected to confirm their suitability or to source 
suitable alternative locations.  Shore stations should be established at locations 
where mains power is readily available.  Allowance shall be made for the 
provision of a PC logger per installation, UPS, plus all necessary hardware and 
software to enable transfer of data to the Coastal Monitoring webserver. The 
PC size/type must be selected individually for each shore station, with regards 
to local requirements.  

C2.9 Tide gauge 
benchmarks 

The Client will be responsible for surveying a tide gauge benchmark as close as 
possible to the installation, and will supply the Consultant with the Ordnance 
Datum elevation of the benchmark.  The Consultant will apply the necessary 
offset to reduce all measured tide data to OD. 

 

C3  Transfer of data to data management centre 

C3.1 Broadband/ 
phone lines 

All existing shore stations have a dedicated BT phone line and broadband with 
fixed IP address. The Consultant will liaise with the Client's representative to 
take responsibility for the BT phone lines and broadband within the 3 month 
handover period.  At some locations, as detailed in the Scope, the broadband 
will be shared by equipment owned by third parties, such as ARGUS cameras, 
but responsibility for the phone line and broadband remains with the 
Consultant. 
 
For sites to be established, the Consultant will be responsible for installing and 
maintaining a phone line and broadband for data transfer to the webserver. 

C3.2 Data & file 
transfer to 
webserver 

The data transfer system must be fast and reliable and capable of making 
automatic connections to each shore station every 10 minutes as a minimum. 
Transfers of 10 minute measurements of processed tide and met parameters 
shall be made to the Coastal Monitoring webserver, for near real-time delivery, 
using ASCII files with tab delimited text or comma separated variable (csv) files. 



Specification                     Hydrodynamics 
 

19 of 23 

C3  Transfer of data to data management centre 

Similar file types will be transferred for the wave data every 30 minutes.  The 
Consultant will be expected to liaise with the project web designer to ensure 
compatibility between the data acquisition systems, data security and for data 
quality control. The Coastal Monitoring webserver provides an FTP for data 
transfer.  Consultants will liaise with the project web designer for instructions 
for how to access this FTP site. 
 
1Hz (or higher frequency) data shall also be transferred to the Coastal 
Monitoring webserver in real-time.  These data are subsequently transferred by 
the CCO to the IOC Sea Level Station Monitoring Facility, operated by VLIZ, and 
hence form part of the world-wide tsunami warning service. 

 

C4  Scheduled maintenance of measurement, logging and data transfer equipment 

C4.1 General All equipment maintenance procedures, including calibration checks, will comply 
with the instrument manufacturer’s recommendations.  
 
When a service visit is made to a site which has more than one type of 
instrumentation, it is expected that all elements will be serviced during the visit, 
including any required additional tasks identified in the Scope. 
 
Service intervals will be as recommended by the manufacturer, which is 
expected to be 6 months, or at intervals given in the Scope.  Batteries will be 
replaced as required (excluding internal batteries for Etrometa step gauges).   
 
The Consultant shall make provision for a Client's representative to be present 
during placement, recovery and maintenance of instrumentation (the Client's 
representative will fulfil current MCA requirements for ENG1 medical and RYA 
Basic Sea Survival). 

C4.2 Shore station The service visits will include a visit to the shore station and will include visual 
inspection of receiving equipment e.g. antennae, cabling etc. and associated 
computer equipment.   
 
The Consultant will maintain up-to-date virus software on the shore station 
computers. 

C4.3 Data receipt 
and quality 
checks 

As part of the scheduled maintenance, the Consultant will have in place a 
system to monitor the receipt and quality of the data.  The system shall identify 
communication faults or loss of data for any other reason, within 30 minutes of 
the incident.   
 



Specification                     Hydrodynamics 
 

20 of 23 

C4  Scheduled maintenance of measurement, logging and data transfer equipment 

E-mail alerts shall be sent to the Client and Consultant in the event of loss of data 
for more than 8 hours. 
 
Automated checks on the plausibility of the data shall also be made at regular 
and frequent intervals.  Receipt of data should be checked and any apparent 
errors or losses drawn to the attention of the Consultant.   

 

C5  Unscheduled maintenance of measurement, logging and data transfer equipment 

C5.1 Financial risks Financial risks arising from failure of equipment outside of warranty and loss of 
equipment will lie with the Client, except where these are covered by the 
insurances required under the contract. 

C5.2 Fault 
identification 

As part of the scheduled maintenance, the Consultant will have in place a 
system to monitor the receipt and quality of the data (clause C4.3).  The system 
will identify communication faults or loss of data for any other reason, almost 
immediately, which should be investigated if they persist for more than 8 
hours.  The contractual obligations for unscheduled maintenance and repair 
will come into play at this point.  

C5.3 Fault 
rectification 

The Consultant is required to rectify any faults within a period of 2 working 
days from advice of the fault, either at the instrument site or the receiver site 
as appropriate.  In the event of extended bad weather conditions that make 
inspection, repair or replacement of the equipment impracticable, this 
condition may exceptionally be relaxed.  In the event that a major fault cannot 
be corrected within the stipulated period, the Client will be notified and 
provided with a repair programme and cost estimate.   

C5.4 Liaison The Consultant will be expected to liaise with HM Coastguard and/or port 
authorities, as appropriate 

C5.6 Financial 
penalty 

Failure to comply with the time frames within this clause (C5) will result in a 
financial penalty equivalent to the cost of a scheduled maintenance inspection 

 
 

C6  Other environmental logging equipment 

C6.1 General Other environmental logging systems may be integrated with a shore station 
for a Directional Waverider (DWR) or tide/met site, as indicated in the Scope.  
At some sites, as detailed in the Scope, systems may be fully integrated with 
the Regional Coastal Monitoring Programme's equipment and share the shore 
station computer and UPS in addition to the broadband.   
 

C6.2 Scheduled 
maintenance 

Scheduled maintenance of environmental logging systems shall be carried out 
in conjunction with a visit to the shore station as part of a service visit for the 
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C6  Other environmental logging equipment 

Client's DWR or tide/met site.  Maintenance will depend on the system, and be 
detailed in the scope.  The computer, UPS, broadband and other associated 
equipment shall be considered part of the shore station equipment for the 
DWR/tide/met site and their maintenance will be governed by Section C4 
above. 

C6.3 Unscheduled 
maintenance 

Outside organisations may undertake a watch on environmental logging 
equipment operated by the Client and will notify the Consultant and the Client if 
a fault requires an unscheduled visit to the site.  The time scales for response to 
faults remain as shown in Section C5 above. 
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4. METHOD STATEMENT 
 
As part of the method statement, the Consultant will provide full details to show that the technical 
requirements of the Specification and Scope can be met.  The method statement shall, as a minimum, make 
specific and detailed reference to:  
 
All Sections 

• Supply of equipment (if applicable) 
• Instrumentation to be used (if applicable) 
• Experience with equipment type 
• Facilities and equipment available for deployment and maintenance, including vessels 
• Deployment of equipment  
• Scheduled maintenance procedures 
• Procedures for unscheduled maintenance 
• Alarm system for faults 
• Method of data transfer, including anticipated transfer protocols 
• Metadata to support maintenance 
• Supply of data in agreed format and interval 
• Calibration of equipment 
• Additional tasks (if applicable) 
• Procedure for phased assumption of responsibility during handover period (if applicable) 

 
Section A:  Wave buoys 

• Installation and maintenance of telemetry and to/from shore based stations 
• Installation and maintenance of data transfer systems 
• Maintenance of logging equipment, including time-stamping 
• Method of data transfer, including anticipated transfer protocols 
• Provision of 1.28Hz heave data stream in real-time  
• Alarm system for loss of signal or moving buoy 
• Response procedure for adrift event 
• Integration with any pre-existing systems 

 
Section B:  AWAC 

• Maintenance procedures for AWAC’s and acoustic releases 
 
Section C:  Tides/met 

• Calibration of equipment and, in particular, a method to ensure the required accuracy of tidal 
elevation, including time stamping 

• Maintenance procedures for measurement and logging equipment, including periodic height check of 
the instruments 

• Installation and maintenance of data transfer systems and any telemetry equipment 
• Provision of 1Hz (or higher) tidal elevation in real-time 
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• Algorithms to derive parameters from measured engineering units, including averaging periods 
• Other environmental logging equipment (if applicable) 

 
In particular, the method statement shall include details on identifying the frequency of routine maintenance 
for each element, the composition and breakdown of routine maintenance elements; this should detail all 
checks to be made, including lifting instruments, cleaning, checking moorings and replacing and renewal of 
the internal batteries if necessary.  The method statement shall also include, for each site, the names of at 
least two suitable local vessels with the required Workboat coding, which can be used on a call-off basis. 
 
The method statement for each Section shall not exceed 15 sides of A4. 
 
5. SCHEDULE OF RATES 
 
The Consultant will provide a schedule of rates for scheduled maintenance requirements (which shall include 
all work/staff time necessary to complete the task, including mobilisation, and routine data quality/buoy 
position monitoring).  Unscheduled maintenance shall be either at the rates shown in the contract data or at 
the call-off cost. Costs of labour will be paid for in accordance with the rates shown in the contract data. The 
Client will provide replacement parts and spares, or may require the Consultant to supply them. Costs of any 
replacement parts not supplied by the Client will be provided at the supplier’s cost plus a defined handling 
percentage on-cost.   
 
The Consultant will also provide call-off costs for: 
 
All Sections 

• Additional site visits for unscheduled maintenance 
• Provision of replacement shore station computer 
• Removal of all installations on completion of contract 
• Additional meeting at the Client’s place of business (over and above a contract start-up meeting and 

annual progress meetings which form an integral part of the contract)  
• Screening of instrumentation before shipment to manufacturer for investigation/calibration 

 
Section A:  Wave buoys 

• Re-painting of wave buoys to comply with IALA requirements 
• Battery change for wave buoy (excluding cost of batteries) 
• Calibration of wave buoy  
• Testing of DWR in calibration fixture, i.e. ‘swing testing’ (if available)  
• Supply of a mooring anchor weight 
• Additional visit to buoy for cleaning 
• Provision of MMO notifications for scheduled works, as per license requirements 

 
Section C:  Tides/met 

• Provision of tidal predictions for all tide gauge sites 
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