



	1 Cable Route Survey Specifications
	1.1 Marine Survey
	1.1.1 General Requirements
	1.1.1.1 Proponent shall conduct the Route Survey and, where prudent, a Burial Assessment Survey (BAS) in accordance with the requirements and standards in these Technical Requirements and select the cable route for the System in accordance with the in...
	1.1.1.2 The Proponent shall provide a detailed description of how it will carry out the Marine Survey, including the details of the number and type of vessels and equipment to be used, with day-by-day programs of the key activities as specified above.
	1.1.1.3 Since the route cannot be precisely determined prior to the Marine Survey, the assessment of data acquired during the survey shall determine deviations from the initially proposed route.  Proponent shall carry out all necessary data acquisitio...
	1.1.1.4 Proponent shall review with Purchaser the route for the System, and the results of the BAS, within fifteen (15) calendar days of the presentation of the Final Route Survey Report, which Report must include the results of such BAS.
	1.1.1.5 Any changes to the route selection requested by Purchaser shall be treated as a Contract Variation (CV).
	1.1.1.6 Except as set forth in Paragraph 6, CHANGES TO WORK AND SERVICES, any changes to any aspect of the Work due to any Route Survey, BAS or Final Route Survey Report shall not result in any change to the Initial Contract Price.  Any change in Cont...
	1.1.1.7 Proponent shall perform the Route Survey and BAS, and engineer and design the cable route, using generally accepted practices in the industry.  In the engineering and design of the cable route Proponent shall give due consideration to the inte...

	1.1.2 Scope of Work
	1.1.3 Operational Requirements
	1.1.3.1 The Marine Survey shall be carried out from dedicated vessels able to operate in Deep Water (>1,000m), Shallow Water (15m - 1,000m) and Inshore (15m or less).  Smaller shallow draft vessels may be required for operating in the Inshore waters a...
	1.1.3.2 Vessels used for Deep Water and Shallow Water surveys shall be sound and capable of remaining safely at sea for a minimum period of thirty (30) days under weather conditions normally to be encountered in the survey area at the time of year tha...
	1.1.3.3 Vessels shall have breadth and draft of suitable proportions to provide adequate stability for the duration of the intended operation.  The preferred minimum length overall is 55m; however, every vessel shall be assessed on its suitability for...
	1.1.3.4 Purchaser prefers twin screw and bow thruster or single screw variable pitch and bow thruster propulsion systems.  However, vessels shall be capable of passage speeds more than ten (10) knots and extended survey operations at speeds less than ...
	1.1.3.5 Vessels shall be equipped with the following communication facilities as a minimum:
	1.1.3.6 Vessels shall be equipped with the following navigational equipment exclusive of special survey equipment:
	1.1.3.7 Vessels shall carry, as a minimum, an up to date corrected set of nautical charts covering the port of mobilisation, passage to and from the survey site and any other area of operations together with charts, to the largest scale appropriate, o...
	1.1.3.8 Vessels shall be classed by a recognised classification society and all certification required by that society shall be up to date.
	1.1.3.9 The Proponent shall note all vessels offered for work may be subject to a marine, safety and technical audit, conducted by Purchaser.  Final acceptance will be subject to compliance with the audit recommendations.  If required, this audit may ...
	1.1.3.10 Vessels shall be rated for operation in waters where ice may occur during the timeframe of the survey and comply with all Canadian ice-class standards and specifications.
	1.1.3.11 Hull-mounted or towed swath bathymetry systems shall be used to obtain continuous recordings centred on the preliminary routes.  Additional sounding lines may be required to develop any features that may be encountered.  The minimum swath wid...
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	1.1.3.12 A complete time correlated record of all data shall be maintained throughout the Marine Survey.  Recordings shall bear, at appropriate regular time and distance intervals, a time mark properly annotated to correspond with a simultaneously rec...
	1.1.3.13 Where surveys are performed using separate vessels and/or equipment, overlaps are required.  These overlaps shall be:
	1.1.3.14 Charts depicting all acquired data shall be produced onboard the vessel at twenty-four (24) hour intervals to allow for route development, in particular on any slopes greater than 5 .

	1.1.4 Survey Navigation
	1.1.4.1 Proponent shall provide the survey equipment specified in these Technical Requirements and sufficient qualified surveyors to operate the navigation and positioning equipment continuously throughout the survey.
	1.1.4.2 Survey navigation requirements:
	1.1.4.2.1 Navigation of the survey vessel to complete the required portion of the survey in the most efficient manner.
	1.1.4.2.2 The accurate positioning of subsea survey equipment throughout the water column and on the seabed (where appropriate) in the project coordinate reference system.
	1.1.4.2.3 To enable measurement of water depth throughout the survey area to an accuracy of 1% of the water depth.
	1.1.4.2.4 Maintaining a continuous log of all navigation activities throughout the survey.

	1.1.4.3 Satellite Navigation Systems:
	1.1.4.3.1 It is expected that the prime surface positioning system shall be high accuracy differential GPS (DGPS) and two (2) fully independent high accuracy DGPS systems (C-Nav, SkyFix XP, SkyFix HP, Veripos or the like) shall be provided to ensure i...
	1.1.4.3.2 In addition, a standard DGPS system shall be provided.  This system shall use a wide area solution using a minimum of three (3) differential reference stations and shall have the ability for positions to be separately determined from each re...
	1.1.4.3.3 Antenna positions shall be corrected in real time for pitch and roll.  The acceptability of satellite positioning data affected by scintillation shall be at the sole discretion of Purchaser.
	1.1.4.3.4 All satellite navigation systems shall be operated in accordance with the manufacturer’s specifications and guidelines.
	1.1.4.3.5 The following satellite navigation system parameters are acceptable:
	1.1.4.3.6 A w-test for outliers and an f-test for unit variance shall be carried out for each position fix.  Once the outliers in any fix are identified and isolated, precision and reliability measures shall be calculated.
	1.1.4.3.7 The spheroidal height output from the high accuracy DGPS systems shall be actively monitored as an additional quality control measure.  The spheroidal height output shall also be used to confirm the actual tidal variation and the tide model.

	1.1.4.4 A vessel-heading sensor with precision of 0.1˚ and an accuracy of 1˚ or better shall be provided and monitored continuously by comparison with a back-up system of equal precision.
	1.1.4.5 Single Beam Echo sounder and Speed of Sound Determination:
	1.1.4.5.1 A precision dual frequency digital echo sounder capable of operating in the water depths throughout the survey area, given the expected seabed soil conditions shall be used.  Both transducers (frequencies) shall be enabled unless the water d...
	1.1.4.5.2 A speed of sound profiler capable of measuring the speed of sound throughout the water column and to the maximum water depth in the survey area shall be provided.
	1.1.4.5.3 The speed of sound for the whole water column shall be measured at the start and end of the survey in each area and at regular intervals during the survey (nominally every seven (7) days) or as determined by Proponent depending on the condit...
	1.1.4.5.4 For the duration of the survey the speed of sound in the echo sounder shall be set at 1,500m/sec and no corrections for vessel draft or tidal effects shall be applied within the echo sounder itself.  Corrections to the speed of sound, vessel...

	1.1.4.6 USBL Positioning:
	1.1.4.6.1 A USBL positioning system shall be provided. The USBL positioning system shall be capable of tracking multiple targets throughout the water column and on the seabed both directly below the survey vessel and offset from the survey vessel.  A ...
	1.1.4.6.2 It is preferred that the USBL head should be employed via a dedicated heavy-duty pole and a gate valve.  An over the side mounted solution will only be considered if a high quality, extremely robust mount and pole with proven track record is...
	1.1.4.6.3 At a suitable time before survey work commences Proponent shall complete a full calibration of the USBL system in Deep Water to the satisfaction of the Purchaser Representative.  Proponent shall supply all equipment necessary to complete the...
	1.1.4.6.4 Proponent shall supply a minimum of four (4) full size and four (4) mini size, suitably rated, acoustic beacons to enable subsurface positioning of the sampling equipment throughout the water column and whilst on the seabed.  Enough battery ...
	1.1.4.6.5 Any post processing and editing of the data to remove outliers and/or spurious recordings shall be the responsibility of Proponent

	1.1.4.7 Instrument Calibration, Verification and Use:
	1.1.4.7.1 Proponent shall ensure that all equipment is calibrated and used correctly in line with Proponent’s calibration and operational procedures, a copy of which shall be made available to Purchaser Representative on request.
	1.1.4.7.2 In a timely manner (nominally four (4) weeks) before the survey commences Proponent shall provide Purchaser with updated calibration records for all navigation and positioning equipment.  Using this information, Proponent shall define the re...
	1.1.4.7.3 The pre-survey calibration and verification shall include all navigation and positioning equipment.  This shall cover, but not be limited to, the vessel heading sensor, echo sounders, DGPS, USBL, multi-beam systems, sonar and verification of...
	1.1.4.7.4 The use of dynamic offshore verification processes does not remove the requirement for Proponent to carry out a full calibration and verification program prior to the start of survey.

	1.1.4.8 A navigation log shall be maintained digitally throughout the survey recording all navigational activities.  The log shall include diagrams showing the horizontal and vertical positions of all navigation sensors.  Any changes to the configurat...
	1.1.4.9 Proponent shall furnish raw (pre-processed) sensor data to the Purchaser upon request.
	1.1.4.10 Proponent shall supply sufficient survey and positioning spares and consumables to enable the survey to be completed without any degradation of navigation and positioning quality and effectiveness and without the need to return to port to acq...

	1.1.5 Deep Water Survey
	1.1.5.1 The swath bathymetry network shall have a real-time display capable of 50m depth resolution, or better, and a bathymetric accuracy of 2.5% of water depth or better.
	1.1.5.2 As an option the Proponent shall propose a long range side scan sonar to provide mapping of the seabed in potentially difficult areas.  The side scan system shall have the ability to combine side scan imagery and swath bathymetry and to proces...
	1.1.5.3 Where the presence of in-service or out-of-service cables and/or pipelines is expected, within the survey corridor, an attempt shall be made to positively locate them.  If a charted cable or pipeline cannot be detected in areas of proposed bur...

	1.1.6 Shallow Water Survey
	1.1.6.1 Swath bathymetry, side scan sonar and sub-bottom profiler data shall be collected simultaneously for areas of proposed burial.  Sufficient survey lines shall be undertaken to identify a usable corridor centred on the preliminary route and to d...
	1.1.6.2 In each Shallow Water area, the width of the corridor shall be as defined in section 1.1.3.11.
	1.1.6.3 In areas of featureless seabed or where detailed information is not required, the Proponent may propose alternative widths of corridor or maximum depths of water for the survey.
	1.1.6.4 All data shall be acquired along each line of survey.  The swath bathymetry network shall have a minimum depth resolution of 1%, or better, and a bathymetric accuracy of 1% of water depth, or better.  All soundings shall be reduced to Lowest A...
	1.1.6.5 Side scan sonar with seafloor mapping is required to locate and identify all artificial and natural seabed features.  The minimum operating frequency of the side scan sonar shall be, 100kHz.  An overlap between swathes shall be achieved over o...
	1.1.6.6 Seabed samples shall be taken as necessary to aid interpretation of the sub-bottom profile data.  The maximum number of samples shall be determined based on an average interval of 10km.  The actual number and locations shall be agreed in the f...
	1.1.6.7 A magnetometer search in the survey corridor is required in water depths up to 200m to determine the presence and location of in-service or out-of-service cables and/or pipelines not positively located and identified by other means.  If, after...

	1.1.7 Inshore Water Survey
	1.1.7.1 Swath bathymetric, side scan sonar and shallow geological data shall be collected simultaneously in areas of proposed burial.  The width of the corridor shall be as defined in section 1.1.3.11.
	1.1.7.2 A high resolution sub-bottom profiler is required to determine the thickness and nature of the sediments.
	1.1.7.3 The requirements for seabed sampling and a magnetometer survey may be modified by any requirements for Horizontally Drilled Duct (HDD) installation.  However, where HDD is not required they shall be the same as those specified for the Shallow ...

	1.1.8 Diver Swim Survey or Alternative Vessel Based System
	1.1.8.1 In water depths of less than 3m, a diver swim survey shall be carried out to establish a 10m wide corridor centred on the proposed cable route free of any obstructions.  It is a requirement that the survey shall determine the nature of the sea...
	1.1.8.2 A diver swim rope with 25m graduations will be positioned along the route.
	1.1.8.3  Bathymetry will be measured by diver depth gauge at each 25m graduation.
	1.1.8.4 In the event an HDD is to be installed, a diver swim survey may not be required.
	1.1.8.5 For areas with steep slopes, extends shallow flats (one to four meters water depth) and safety considerations that would impact SCUBA diving operations, the Proponent may conduct the diver swim survey using a small boat vessel-based system.

	1.1.9 Landing Site Surveys
	1.1.10 Burial Assessment Survey (BAS)
	1.1.10.1 The Proponent shall indicate whether a separate BAS is necessary to assess the possibility of burial and determine the armouring of the cable in Shallow Water.  If a BAS is deemed necessary, then the Proponent shall describe in detail the met...
	1.1.10.2 If required, the BAS shall be performed during or immediately following the Marine Survey, provided that the areas to be assessed shall be agreed between Proponent and Purchaser prior to the BAS being performed.
	1.1.10.3 If required, the BAS shall meet the following requirements and minimum acceptable standards.
	1.1.10.3.1 The BAS shall assess that part of the route that has been surveyed and determined suitable for burial of the Submerged Plant, either by plough or by another tool.
	1.1.10.3.2 The data obtained from the BAS shall allow for the cable route to be amended within the surveyed corridor to allow improved protection of the System, by increasing the length of the route that can be buried, and/or enhance the depth of buri...

	1.1.10.4 If required, Proponent shall carry out the BAS which shall include, but not be limited to, the measurement, study and investigation of the following:
	1.1.10.5 To obtain realistic and continuous information along the cable route, Purchaser prefers a BAS using invasive techniques.  However, where the Proponent proposes an alternative approach it shall state the advantages of the proposed method.
	1.1.10.6 For assessing the burial performance, the following methodology shall be used:
	1.1.10.6.1  Burial and Risk

	1.1.10.7 The BAS shall provide all the necessary information to:
	1.1.10.7.1  Determine the target cover depth achievable by the selected burial equipment along the specific portion of the route and assignment of the categories described above.
	1.1.10.7.2  Determine the appropriate method of cable protection throughout the entire route, e.g. plough burial, post-lay burial (jetting or other methods).
	1.1.10.7.3  Determine the planned plough-up and plough-down positions.
	1.1.10.7.4  Predict the wear down on the ploughshare and therefore establish the location for any planned maintenance of the plough.
	1.1.10.7.5  Provide an estimation of sediment density and shear strength; this shall be used to predict burial depths achievable by submersible jetting or trenching equipment and assessment of de-trenching requirements for subsequent maintenance opera...
	1.1.10.7.6  Predict towing tensions based on the type of plough to be used.
	1.1.10.7.7  Identify areas where burial equipment would be at risk of damage and quantify that risk in accordance with the defined Categories.

	1.1.10.8 Proponent shall ensure that, as far as is reasonable and practical, the data acquired is continuous along the specified route.  Where gaps occur in any data category due to corruption, course deviation or other failure to log valid data, the ...
	1.1.10.9 The BAS shall be undertaken as close to the landings as is safe and practicable and at least as close as the 15m contour line unless otherwise agreed with Purchaser’s Representative.
	1.1.10.10 In all circumstances, no towed or penetrative equipment shall be used within a security distance of 500m from any known pipeline or in-service submarine cable, unless otherwise agreed with the owner of the defined security area.
	1.1.10.11 The Burial Assessment Survey will be based on results from the side-scan sonar, sub-bottom profiler, and core samples.  This Burial Assessment Survey is an estimate based on limited data and may not reflect actual results.  The results of th...

	1.1.11 Final Report
	1.1.11.1 A detailed narrative report of the Marine Survey shall be prepared by Proponent to supplement and explain thoroughly the data presented on the charts.
	1.1.11.2 The Final Marine Survey Report shall include but not be limited to the following:
	1.1.11.2.1   An overview report of the complete scope of work undertaken.
	1.1.11.2.2 Separate detailed reports on each operation including:
	1.1.11.2.3   Description of the proposed route
	1.1.11.2.4   Physical study of the cable route area:
	1.1.11.2.5   Human Activities:
	1.1.11.2.6   Cables and pipelines:
	1.1.11.2.7   Marine survey
	1.1.11.2.8   Burial Assessment Survey (if required)
	1.1.11.2.9 Conclusions and recommendations
	1.1.11.2.10 An Appendix to the report including:


	1.1.12 Charting
	1.1.12.1 General Requirements
	1.1.12.1.1   The following charts are required:
	1.1.12.1.2   The charts shall conform to the following standard:
	1.1.12.1.3   Scale of Charts:
	1.1.12.1.4   Graticules:
	1.1.12.1.5   Scaling graduation: every 1/10 minute:
	1.1.12.1.6 The method of numbering the charts shall be agreed between Purchaser and Proponent.
	1.1.12.1.7 Each chart shall have a legend box in the right-hand side clearly showing chartlets with chart location, chart number, issue number, name of the survey, geodetic information, chart scale, kilometre scale subdivided into tenths, sounding uni...

	1.1.12.2 Chart Presentation
	1.1.12.2.1 Proponent shall propose to Purchaser the method for depicting the data.  In particular, consideration shall be given to depicting the different seabed materials by different colours.
	1.1.12.2.2 Kilometre Posts for the selected route shall be shown.
	1.1.12.2.3 The selected route shall be indicated as clear but faint line.  No other route lines are to be shown.
	1.1.12.2.4 Alter courses shall be shown as a numbered symbol.
	1.1.12.2.5 Where possible and practicable, contour intervals shall be as follows:
	1.1.12.2.6 Subject to agreement with Purchaser’s Representative, the contour interval can be increased in areas of high relief.
	1.1.12.2.7 Slopes over 5o where their direction shall be clearly noted.
	1.1.12.2.8 For areas of extremely low relief, the surveyed area shall be outlined and labelled.
	1.1.12.2.9 All cables and pipelines and their status (in-service, out-of-service or planned) shall be shown on the charts.  Provenance of data shall be stated in the legend box.
	1.1.12.2.10 Vertical stratigraphic cross sections of each core along with sediment descriptions and torvane measurements shall be plotted on the charts and cross-referenced to the identification number.  Cross-hatching and shading shall be used to dif...

	1.1.12.3 North-Up Charts
	1.1.12.3.1 Charts shall be provided for Deep Water and Shallow Water as described above.
	1.1.12.3.2 Charts for the Inshore and Diver Swim Surveys shall depict bathymetric contours, seabed features and shallow geology.  Coastline, topographical features and seamarks shall be shown using data acquired during the Landing Site Surveys and fro...
	1.1.12.3.3 At in-service cable and pipeline crossings additional charts shall be provided with a crossing point orientated at the chart mid-point.  Where pipelines have been detected the method of detection shall be specified.  The title box shall con...
	1.1.12.3.4 An overview chart at each landing is required that shows the entire area of the Shallow Water survey.  The charts shall be marked with latitude and longitude scale at 5’ intervals.  The chart shall show, and index to the strip charts and se...
	1.1.12.3.5 A series of index charts is required.  The charts shall be marked with latitude and longitude scales as appropriate for the scale of the charts.  The charts shall show the selected route, coastline, sheet match lines and numbers for all oth...

	1.1.12.4 Strip Charts
	1.1.12.4.1   Strip charts shall be provided according to the requirements defined above.
	1.1.12.4.2   The chart shall depict four (4) horizontal strips detailing the following specific information:
	1.1.12.4.3 Graticule and scaling graduations are required on the 1st and 2nd strips.
	1.1.12.4.4 The route selected shall be depicted as a faint horizontal centre line.
	1.1.12.4.5 At all alter course points that require a strip to be re-oriented, an overlap of 500m between adjoining sections shall be allowed.  No more than one (1) re-orientation shall be shown on any single sheet unless otherwise agreed with Purchase...
	1.1.12.4.6 Bathymetric and geological profiles shall be presented with the mean seabed line displayed at approximately half height.


	1.1.13 Geodetic and Mapping Parameters

	1.2 Cable Route Engineering
	1.2.1 General Requirements
	1.2.1.1 Cable Route Engineering (CRE) is defined as the process to ensure the physical security of the System from natural and man-made hazards through route selection, slack allocation, cable type (including armour) choice, and the use of industry-st...
	1.2.1.2 CRE shall be the responsibility of Proponent.  However, it is recognized that, the final CRE plan will be subject to the Permits obtained and the Crossing Agreements reached with each of the cable and/or pipeline owners that the System crosses.
	1.2.1.3 Both cable armouring and depth of end of burial are subject to modification by the results of the Desktop Study (DTS) and Route Survey.

	1.2.2 Route Working Group
	1.2.2.1 Purchaser and Proponent shall establish a Route Working Group (RWG) in which both parties shall play an active role.  Purchaser will provide Proponent with copies of all Permits and Crossing Agreements.  Proponent shall provide Purchaser with ...
	1.2.2.2 The RWG shall meet from time to time as necessary however, as a minimum it shall meet after each survey vessel has completed the work on a suitable portion of the route.  Proponent shall ensure that Purchaser has copies of all relevant charts ...
	1.2.2.3 Proponent shall be responsible for analysis of all the information made available through the RWG forum and for combining this with the Marine Survey data.  Proponent shall produce a detailed CRE design for the Submerged Plant.  This shall inc...
	1.2.2.4 When selecting a route, due consideration must be given to the potential hazards and the nature of the seabed while, trying to maintain the minimum route distance practicable.  Where extensions of the route are necessary the need to increase a...






