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1.0 INTRODUCTION 1 

 2 

This is the Q3 2020 Quarterly Report for the Maritime Link as directed by the Utility 3 

and Review Board (UARB) where the UARB ordered in its Supplemental Decision:  4 

 5 

[115]….detailed reports must be filed by NSPML on a semi-6 

annual basis, on June 15 and December 15 each year. The reports 7 

shall commence December 15, 2013. Updated status reports must 8 

be filed quarterly. 9 

 10 

As per the UARB’s order in its Decision regarding the Maritime Link Interim Cost 11 

Assessment (M07718), this Report now includes detail regarding the status of the 12 

construction of Nalcor’s assets. 13 

 14 

This Decision also requested that the quarterly reports include an accounting of all 15 

transactions related to this project, cash flow analysis, and a reporting of the financial 16 

and other benefits realized for ratepayers from the Maritime Link prior to delivery of 17 

the Nova Scotia Block and Nalcor market-priced energy. Given that the benefits to 18 

ratepayers prior to the Nova Scotia Block and Nalcor market-priced energy are secured 19 

by Nova Scotia Power through the Maritime Link, Nova Scotia Power will report on 20 

these in its Quarterly Fuel Adjustment Mechanism Report. 21 
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2.0 UPDATE OF PROJECT SCHEDULE  1 

 2 

The Maritime Link was placed in-service on January 15, 2018.  3 

 4 

Detail respecting the status of the Nalcor Project and Muskrat Falls is outlined in 5 

Section 2.9. 6 

 7 

2.1 Gates and Milestones 8 

 9 

The Maritime Link was placed in-service January 15, 2018.   10 

 11 

2.2 Safety  12 

 13 

NSPML has remained steadfast in its commitment to safety as a fundamental and 14 

integral part of every aspect of NSPML’s business.  15 

 16 

As part of it’s COVID-19 response, NSPML initiated a work-from-home approach 17 

where possible to secure a core team of staff and contractors working on the Maritime 18 

Link asset until such time that it was considered safe to return to normal operations.  19 

NSPML remains committed to the thorough management of pandemic-related safety 20 

measures to protect against the impact of the COVID-19 virus. While most field staff 21 

have transitioned back to site, office staff continue to work from home.  22 

 23 

There have been no recordable incidents to date in 2020.  24 
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2.3 Commercial Activities 1 

 2 

The key major procurement activities are presented in Table 1 with an update of the 3 

status for each initiative. 4 

 5 

Table 1 Key Major Procurement Activities   6 

 7 

Commercial 

Activity 

Background Initiative 

Number 

Status in 

December 2020 

HVDC Submarine 

Cable Supply and 

Installation 

The Contract was awarded to 

Nexans in January 2014. 

Substantial Completion occurred 

in September, 2017.  

Contract Final Completion 

Certificate signed February 5, 

2018.   

E11-18 Closed  

Converter stations, 

switchyards and related 

structures (“converters 

and structures”) 

The Contract was awarded to ABB 

Inc. in June 2014. 

Final System Test Completed 

January 15, 2018. 

Substantial Completion achieved 

on January 15, 2018. 

E12-74 System studies 

requirements are 

finalized.  Contract is 

ready to be closed out. 

Right of Way Clearing 

along Transmission 

Lines 

Contracts were awarded to Majors 

Logging Limited in NL and to R. 

MacLean Forestry in NS in 

February 2014. 

E13-88 Closed 
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Commercial 

Activity 

Background Initiative 

Number 

Status in 

December 2020 

Transmission 

Structures and 

Grillages 

The Contract was awarded to 

Kalpataru Power Transmission 

Ltd. in September 2014 for design 

and delivery of Structures and 

Grillages. 

E13-85 Closed 

Site Preparation 

Services (Includes 

construction of access 

road upgrades) 

The Contract was awarded to 

JonelJim Concrete Construction 

(1994) Ltd. for NS Site 

Preparation Services in September 

2014. 

Contracts awarded to Marine 

Contractors Inc., MCI Limited 

Partnership for NL Site 

Preparation Services in September 

2014. 

E13-92 Closed 

 

 

 

Closed 

Transmission Line 

Construction  

E13-95 contract terminated as of 

late 2016.  

Contract replaced with E16-284 

and E16-269 previously reported. 

E13-95 

 

 

Contract Closeout is 

in progress.   

 

Transmission Line 

Construction – NL AC 

Line 

The contract with PowerTel was 

re-assigned to NSPML for the 

completion of the two Grounding 

Lines and the HVAC Line. Final 

Completion was achieved January 

31, 2019. 

E16-284 

 

Contract Closeout is 

in progress.   

Transmission Line 

Construction -  NL and 

The contract for the construction 

of the HVDC Transmission Lines 

was awarded to a joint venture of 

E16-269 

 

Contract Closeout is 

in progress. 
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Commercial 

Activity 

Background Initiative 

Number 

Status in 

December 2020 

NS HVDC Lines Emera Utility Services and 

Rokstad Power Corporation 

(ERJV).  

Transmission Line 

Conductors 

 
 
 
 
 
 
 
 

The Contract for the supply of 

conductors was awarded to Midal 

Cables in March 2015.  

 

The contract for the supply of 

OPGW was awarded to 

Composite Power Group Inc. in 

June 2015. This is also within the 

scope of the E13-87 initiative.  

E13-87 Closed 

 

 

Closed 

 

Horizontal Directional 

Drill (HDD) 

Construction Program 

 

Contract awarded to Directional 

Horizontal Drilling (DHD) in 

January 2016. 

E13-157 was divided into two 

contracts. 

E13-157 A was awarded to 

Schlumberger in March 2016 for 

the supply of HDD fluids. E13-

157B was awarded to Baker 

Hughes in April 2016 for the 

Supply of directional drilling 

services, drill bits and other 

materials.  

E13-158 for marine intervention 

services was awarded in April 

2016 to DOF Marine.  

 

E13-156 

 

 

 

E13-157 

 

 

 

 

 

 

 

 

 

E13-158 

 

 

 

 

Closed 

 

 

 

Closed 

 

 

 

 

 

 

 

 

 

Closed 
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Commercial 

Activity 

Background Initiative 

Number 

Status in 

December 2020 

The supply of the HDD casing 

(E15-238) was awarded to East 

Coast Tubulars Limited in October 

2015.  

E15-238 Closed 

 

 

 

Accommodations 

Operations 

The contract for the 

accommodations operations 

services was awarded to East 

Coast Catering in April 2015. 

E13-89 Closed 

  1 
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2.3.1 Land Access Agreements  1 

 2 

The majority of land rights are now in place, and NSPML is in the final stages of 3 

securing any outstanding rights; moving to expropriation as required where agreement 4 

could not be reached, or landowners could not be found. These easements do not 5 

impact the ability of the project to complete contract closeouts or to operate according 6 

to plan.  7 

 8 

2.3.2 Funding  9 

  10 

The IE Certificates allow for Project costs to be paid from the proceeds of the 11 

Maritime Link Construction Loan under the payment terms of the Material Project 12 

Documents and the Maritime Link Credit Agreement.  The final draw against the $1.3 13 

billion was requested in February 2020. 14 

 15 

2.3.3 Joint Development Agreements  16 

 17 

NSPML continues to work with Nalcor and NS Power to finalize the remaining 18 

operational agreements arising from the Formal Agreements with Nalcor. Please refer 19 

to Attachment 1 for details on the status of these Agreements, which indicate three 20 

Agreements remain to be concluded.   21 
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2.4 Engineering Activities 1 

 2 

Engineering is captured in three main categories across several Work Breakdown 3 

Structures (“WBSs”):  4 

 5 

 HVDC Submarine Cable Supply and Installation - Completed.  6 

 7 

 HVDC Converters and Substations – Completed.  8 

 9 
 Overland Transmission – All project as-builts completed. 10 

 11 

2.5 Submarine Cables 12 

 13 

Negotiations to secure a contract for the 2020 survey scope have been finalized and 14 

the survey is currently underway. Please see Attachment 2 for the Inspection Report 15 

from the 2019 survey.  16 

 17 

Planning for the marine survey campaign in 2021 is now underway with the intent of 18 

retaining a contract to complete the survey in the spring.  19 

 20 

Discussions continue regarding a Contingency Services Agreement to support the 21 

broader Cable Inspection, Maintenance and Repair framework. The Subsea & Land 22 

Cable Maintenance Plan (Plan) was not revised in 2020, as originally anticipated when 23 

the Plan was last filed with the UARB in July 2019, as there have been no material 24 

changes in the Plan.  25 

 26 

2.6 Converters and Substations 27 

 28 

The Construction of the Converters and Substations was completed with the 29 

conclusion of system testing and the Maritime Link placed in-service on January 15, 30 

2018 and all punch list items are completed.  31 
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2.7 Transmission Lines 1 

 2 

The overhead transmission system continues to perform well through the third year of 3 

operations with no significant reliability or downtime impacts experienced.   4 

 5 

Given some delays in delivery of replacement dampers due to COVID-19, the 6 

previously identified corrective damper installation work is planned for 2021. There 7 

are no safety or reliability issues anticipated from this delay. All other required 8 

corrective work on the Transmission lines has been completed.  9 

 10 

2.8 Independent Engineer  11 

 12 

NSPML continues to be engaged with the Independent Engineer (IE) related to the 13 

Operations phase of the Maritime Link, as per the Federal Loan Guarantee 14 

requirements.  15 

 16 

2.9 Status of Nalcor Project and Muskrat Falls 17 

 18 

Muskrat Falls Assets 19 

 20 

Commissioning activities for Unit 1 as well as a 72-hour trial run have been 21 

completed. Unit 1 was taken off-line in late October to complete post commissioning 22 

inspections prior to releasing it for service. Unit 1 was placed online on December 3 23 

for final in-service checks by the Muskrat Falls Commissioning Team prior to being 24 

released for service. 25 

 26 

A major milestone was achieved on December 4, 2020, when electricity from Unit 1 27 

of the Muskrat Falls Generating Station flowed over Pole 1 of the Labrador Island 28 

Link to Newfoundland  for the first time. 29 

 30 

On October 19, 2020, Unit 2 was turned with water for the first time, marking the 31 

beginning of wet commissioning activities on that unit. In early November, the Unit 2 32 
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commissioning inspection identified  the generator upper cooling air shroud rubber 1 

seal failed during an overspeed test; it is being repaired. Resumption of mechanical 2 

commissioning is expected prior to the holiday break and online commissioning 3 

activities are expected to resume in late January 2021. Nalcor is now planning for 4 

completion of Unit 2 commissioning and Ready for Operation in February 2021. 5 

 6 

Completion of Unit 3 commissioning and Ready for Operation is forecast for May 7 

2021.  8 

 9 

Completion of Unit 4 commissioning and Ready for Operation is forecast for 10 

September 2021. 11 

 12 

Synchronous Condensers at Soldiers Pond 13 

 14 

As mentioned in the NSPML October 2020 Quarterly Report, Nalcor’s commissioning 15 

work on the synchronous condensers had identified material vibration and binding 16 

issues; vibration identified during Unit 3 work and binding during Unit 1 and 2 work.  17 

The binding issues have been resolved and dynamic commissioning of Unit 2 18 

recommenced on September 28, 2020. Unit 3 is now reassembled and also undergoing 19 

dynamic commissioning. On Unit 1, GE Power is preparing to start foundation 20 

modification work which is the more complex of the options to remedy the lateral 21 

vibration issue. If the elliptical bearing in Unit 3 is determined not to be a viable 22 

solution to resolve the vibration issue, a decision on foundation remediation for Unit 3 23 

will be made.   24 
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 Labrador Island Link 1 

 2 

With respect to the HVDC Control System Software development, Nalcor and its 3 

Contractor, GE Grid, were able to safely continue development remotely during the 4 

COVID-19 suspension. GE Grid completed the Interim Bipole Software Factory 5 

Acceptance Test (FAT) on October 23, 2020, and software arrived at site on October 6 

29, 2020. Development of the Final Bipole Software will continue to progress while 7 

the Interim Bipole Software is in use. The Interim Software is an early indicator of 8 

performance and reliability of the Final Bipole Software, so any issues that become 9 

apparent while the Interim Bipole Software is in use will be resolved in the Final 10 

Bipole Software. This ideally will reduce the testing timeline required of the Final 11 

Bipole Software and the amount of issues discovered in that version.  12 

 13 

As mentioned in the October Quarterly Report, on August 13, 2020, during dynamic 14 

commissioning of the LIL, a flashover incident occurred in the Soldier’s Pond Pole 2 15 

valve hall. A similar incident occurred on August 22, 2020, in the Muskrat Falls Pole 1 16 

valve hall. Both incidents damaged fiberglass insulating beams and triggered trips of 17 

the LIL. The investigation has identified a root cause which has allowed Nalcor to 18 

successfully implement temporary remediation measures. The damaged beams at 19 

Muskrat Fall and Soldiers Pond have been removed and replaced.   20 

 21 

GE Grid’s final remediation plan and schedule is pending.  As an interim solution, GE 22 

has removed, heat cured, and replaced all defective beams in Pole 1. Dynamic 23 

commissioning of Pole 1 recommenced on November 28, 2020 and is ongoing. As part 24 

of the preparation to resume power transfer, a power transfer test was successfully 25 

conducted on Pole 1 on December 2, 2020. As mentioned above, power transferred for 26 

the first time over the Labrador Island Link on December 4, 2020. 27 

 28 

With respect to the Pole 2 Interim Remediation Plan, beam removal and heat curing is 29 

underway. The schedule for dynamic commissioning of Pole 2 to recommence is 30 

January 12, 2021, followed by bipole trial operations by February 15, 2021. The Final 31 
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Remediation Plan will involve replacing all affected beams, even those that have been 1 

heat cured for the Interim Remediation Plan. 2 

 3 

NSPML continues to be engaged with Nalcor and is closely monitoring Nalcor’s plans 4 

to mitigate the effects of COVID-19 and LIL issues to schedule, including 5 

consideration of the timing of the Nova Scotia Block and Market-priced Energy.  6 

 7 

2.10 Status of Benefits to NS Power Customers 8 

 9 

Customer benefits received to date are being reported by NS Power with its Quarterly 10 

Fuel Adjustment Mechanism Report. 11 
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3.0 UPDATED COST SUMMARY  1 

 2 

As per Enerco U-31, section 6, the details below outline the DG3 forecasted costs. 3 

 4 

Table 2 provides an updated cost summary for the Maritime Link, which includes 5 

actual costs incurred as of September 30, 2020 and forecasted total costs for the 6 

remainder of the Project’s construction activities.    7 

 8 

Costs associated with trenching the submarine cables (and associated with 9 

transmission line corrective work noted in section 2.7) are reflected in this report. 10 

 11 

NSPML continues to track and report all costs, actual and forecast, consistent with the 12 

methodologies used in the cost forecast represented in the Maritime Link Project 13 

Application. Capitalized project costs include fully allocated costs for the entire 14 

Project Management Team, including contractors, employees, executives dedicated to 15 

the project, and NS Power seconded employees at affiliate mark-up rates according to 16 

the Affiliate Code of Conduct. All costs provided are in Canadian dollars. 17 

 18 

Actual AFUDC has been tracked and recorded monthly up to December 31, 2017 and 19 

totals approximately $209 million as of that date, which is below the $230 million 20 

amount estimated at the time of filing of NSPML’s Application.  21 
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Table 2       Updated Cost Summary for the Maritime Link Project   1 

 2 

 3 

Note: Total forecast for Project completion continues to be within $1.577 M. No 4 

amount has been estimated in this forecast for the potential recovery of costs from 5 

third parties, which continue to be advanced. Any such recovery will be used to reduce 6 

the final cost.  7 

192,250             940                  794                 531              194,515                   260                        194,774                

16,214               ‐                   ‐                  ‐               16,214                     ‐                         16,214                  

1,345,574          (108)                 1,225             2,304           1,348,995                3,742                     1,352,737             

18,397               ‐ 19                   ‐               18,416                      20                          18,436                  

343,726             (648)                 363                 8                  343,449                   277                        343,726                

548,260             50                     35                   63                548,408                   2,410                     550,818                

435,191             490                  808                 2,233           438,722                   1,035                     439,757                

1,554,038          832                  2,019             2,835           1,559,724                4,002                     1,563,725             

‐                            ‐                         ‐                         

13,629                  13,629                  

1,554,038          832                  2,019             2,835           1,559,724                17,631                  1,577,354             

Total Project 

Estimate at 

Completion

(A)

Estimate to 

Completion

Submarine and related

      Escalation

Grand Total

AC and DC Transmission 

Total

      Contingency

Converters, structures, and other ancillary equipment

Emera NL Project Management Costs

Nalcor Project Support Costs 

Construction and Engineering Initiatives

Environmental Approval

Total Project to 

Date
Description 2011‐2019 Q1 2020 Q2 2020

(000's of Canadian Dollars) Actual Costs

Q3 2020
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Total Actual Project Costs at end of Q3 2020 Compared to Previous Forecast 1 

 2 

The total actual project capital costs incurred during Q3 2020 of $2,835,000 are 3 

detailed below: 4 

 5 

 Emera NL Project Management Costs of $531,000:  Project management costs 6 

continue to be incurred as work advances relating to closing out of contracts, 7 

procuring and managing punch list and corrective activities, and ensuring 8 

appropriate documentation is in place for project closeout and regulatory 9 

purposes. NSPML has segregated these capital costs from costs relating to 10 

operating and maintenance activities and have expensed such operating and 11 

maintenance costs accordingly. 12 

 13 

 Submarine and related of $8,000: This reflects an adjustment for final costs 14 

associated with the 2019 subsea cable trenching work.  15 

 16 

 Converters, structures, and other ancillary equipment of $63,000:  This reflects 17 

the cost of NL Hydro and NS Power system upgrades and modifications, as 18 

well as the procurement of material spares in both provinces. 19 

 20 

 AC and DC Transmission of $2,233,000:  This reflects corrective transmission 21 

activities.  22 

 23 

The Project capital cost remains within budget.  24 
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4.0 COST FLOW 1 

 2 

As per Enerco U-31, section 2.2, please refer to Table 3 below for the cost flow of the 3 

Maritime Link.  This cost flow report for the base capital spending is forecast at 4 

$1.564 billion (prior to the potential recovery of costs from third parties as noted in 5 

Section 3.0); no contingency draw has been required since the draw approved by the 6 

Company’s Board of Directors in Q1 2020.  7 

 8 

The remaining budget includes forecasted costs relating to transmission corrective 9 

activities, completion of documentation and close out of payments to contractors, as 10 

well as regulatory and environmental requirements relating to the construction aspect 11 

of the project. Certain of these costs are expected to take place in 2021 and will require 12 

further draws on remaining budgeted contingency/escalation balances.  The total 13 

forecast of base capital spending, escalation, and contingency amounts for the project 14 

remains at or below $1.577 billion. 15 

 16 

Table 3      Maritime Link Cost Flow  17 

 18 
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5.0 INTERIM ASSESSMENT FINANCIAL UPDATE 2020 1 

 2 

With the Maritime Link placed in-service on January 15, 2018, NSPML continues to 3 

receive monthly cost recovery revenues from NS Power pursuant to the Board’s 4 

November 27, 2019 Order.  NSPML forecasts its 2020 operating and maintenance, 5 

debt and equity financing costs to be within the amounts budgeted for the year.  6 



Operating Agreement Requirements Arising from the Formal Agreements 

Agreement  Parties  Description  Formal Agreement 
Source 

Status 

1.  Asset 
Interconnection 
Agreement (NL) 

Emera, 
NLH 

Interconnection of ML with 
the Island Interconnected 
System 

ML‐JDA, s. 2.1 (c )  Completed 

2.  Multi‐Party Pooling 
Agreement 

Emera, 
NLH 

NLH (SO) to have 
operational control of ML 
NLH AC Upgrades 

ML‐JDA, s. 2.1 (d )  Completed 

3.  Transmission 
Operating 
Agreement (NL) 

Emera, 
NLH 

NLH (SO) to have 
operational control of ML NL 
HVdc Facilities 

ML‐JDA, s. 2.1 (e )  Completed 

4.  Asset 
Interconnection 
Agreement (NS) 

Emera, 
NSPI 

Interconnection of ML with 
NS bulk electric transmission 
system 

ML‐JDA, s. 2.1 (f )(i)  Completed  

5.  Transmission 
Operating 
Agreement (NS) 

Emera, 
NSPI 

NS SO to have general 
operational control of the 
ML 

ML‐JDA, s. 2.1 (f )(ii)  Completed  

6.  ECA – Metering and 
Measuring 
Standards – 
Transmission Losses 

NSPML, 
Nalcor 

Metering and measuring 
standards used in the 
calculation of Transmission 
Losses 

ECA, Schedule 3, s. 5  Completed 

7.  Regulation Service 
Agreement 

NS Power 

NLH 

Nalcor’s provision of the 
Regulation Service with 
respect to the Nova Scotia 
Block for the Initial Term 

ECA, Schedule 5  Expect 
completion 
prior to 
delivery of the 
NS Block 

8.  Metering and 
Measuring 
Standards – NS NTQ 
transmission losses 

NSPML, 
Nalcor 

Metering and measuring 
standards used in 
calculation of NS –NTQ Path 
Peak and Off‐Peak Hour 
transmission losses 

NSTUA, Schedule 3, s. 6  Completed 

9.  NB Back‐up Capacity 
Agreement 

Bayside 
Power L.P, 
Nalcor 

Emera’s provision of backup 
Capacity to NB to Nalcor 
until March 31, 2021 

NBTUA, s. 2.1(d)  No longer 
required given 
sale of Bayside 
to NB Power. 

10.  IOA – ML 
Transmission 
Procedures 

NSPI, NLH  Rules and practices 
applicable to administration 
of transmission service over 
the ML 

IOA, Schedule D  Completed 

11.  IOA – Reserve 
Sharing 

NSPI, NLH  Sharing of energy and 
reserves between the 
Parties to improve Reliability 

IOA, Schedule A  Completed 

12.  IOA – Description of 
Interconnection 
Facilities 

NSPI, NLH  Description of 
Interconnection Facilities for 
which each Party is 
responsible 

IOA, Schedule B  Completed 

13.  IOA – Functional 
Operating 
Relationship 

NSPI, NLH  Various matters relating to 
operating relationship 

IOA, Schedule C  Completed 
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14.  IOA – Operating 
Procedures 

NSPI, NLH  IOC to develop “operating 
procedures” 

IOA s.7.2 and s. 7.4(a)  Completed 

15.  IOA – Schedule A1.0  NSPI, NLH  Parties to prepare a plan for 
NLH participation in 
Reliability Assessment 
Program (“RAP”) 

IOA Schedule A1.0  Completed 

16.   ML TSA – ML 
Scheduling Process 

Emera and 
Nalcor 

Scheduling process 
applicable to the provision 
of Firm Point‐to‐Point 
Transmission Service 

MLTSAs, Schedule 2  Completed 

17.  Amendments to 
Formal Agreements 

Emera, 
Nalcor 

Amendments to Formal 
Agreements required by 
Sanction Agreement 

Sanction Agreement  Completed 

18.  Energy Access 
Agreement 

Emera, 
Nalcor 

Commitments regarding 
access to market priced 
energy 

Compliance Filing, 
Appendix A 

Completed 

19.  Balancing Service 
Agreement 

Emera, 
Nalcor 

Nalcor commitment to 
provide balancing services 
from generation sources in 
NL for 25 years. 

Energy Access 
Agreement Term 
Sheet, s. 7(g) and 
Appendix 1 

Completed 

20.  Assignment of 
Transmission Rights 
under ML(E)TSA 

Emera, 
Nalcor 

Assignment of Transmission 
Rights 

ML(E)TSA, s. 3.3 (h)  Completed 

21.  Assignment of 
Energy Access 
Agreement 

Emera, 
Nalcor, 
NSPI and 
Nalcor 
Energy 
Marketing 
(NEM) 

Assignment/assumption of 
Nalcor’s rights and 
obligations to/by NEM 

EAA s. 15.1 (a)  Expect 
completion in 
2021. 

22.  Assignment of 
Nalcor Master 
Agreement (EAA 
Schedule 2) 

Nalcor, 
NSPI and 
NEM 

Assignment/assumption of 
Nalcor’s rights and 
obligations to/by NEM 

Nalcor Master 
Agreement s. 10.5 (a) 

Expect 
completion in 
2021. 

23.  JOA‐Joint Operating 
Committee (“JOC”) 

Nalcor and 
NSPML 

Establish/Operationalize JOC  JOA s. 3.1, 3.5  Completed 

24.  NS Transmission 
Utilization 
Agreement  

Nalcor and 
Emera 

Status of Emera firm Point 
to Point Transmission 
Service 

NSTUA s.s.2.2 (a)‐(c)  Completed 
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ABBREVIATIONS 

Abbreviation Description 
ATTU Accurate Time Tagging Unit 
CSRS Canadian Spatial Reference System 
CTD Conductivity Temperature Density 
DCC Distance Cross Course 
DGNSS Differential Global Navigation Satellite System 
DTM Digital Terrain Model 
DPR Daily Progress Report 
DSCA DOF Subsea Canada 
DVL Doppler Velocity Log 
DVR Digital Video Recorder 
ENL Emera Newfoundland & Labrador 
GPS Global Positioning System 
GNSS Global Navigation Satellite System 
GRS80 Geodetic Reference System 1980 
HD High Definition 
HDD Horizontal Directional Drilling 
HIPAP High Precision Acoustic Positioning 
HSE Health, Safety and Environment 
HSEQ Health, Safety, Environment and Quality 
HVAC High Voltage Alternating Current 
HVDC High Voltage Direct Current 
ITP Inspection Test Plan 
KP Kilometre Post 
LLWLT Lower Low Water Large Tide 
MBE Multi-beam Echosounder 
ML1 Maritime Link 1 Cable 
ML2 Maritime Link 2 Cable 
MSB Mean Seabed 
NAD83 North American Datum 1983 
PPS Pulse Per Second 
QC Quality Control 
RAID Redundant Array of Independent Disks 
ROV Remotely Operated Vehicle 
SD Standard Definition 
SIT Silicon Intensified Target 
STD Standard 
TOC Top of Cable 
USBL Ultra-Short Baseline 
UTC Coordinated Universal Time 
UTM Universal Transverse Mercator 
WGS84 World Geodetic System 1984 
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1.0 INTRODUCTION 

The Maritime Link Transmission System has been in operation since January 2018.  The system includes two 
HVdc cables, approximately 167km in length that run across the Cabot Strait between Cape Ray, NL and Point 
Aconi, NS. 

Figure 1: Overview of Survey Site 
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1.1 SCOPE OF DOCUMENT 
The purpose of this document is to detail the operations undertaken during the 2019 Submarine Cable Inspection 
and Survey.  

1.2 SCOPE OF WORK 
The Maritime Link Transmission System has been in operation since January 2018.  The system includes two 
HVdc cables, approximately 167km in length, that run across the Cabot Strait between Cape Ray, NL and Point 
Aconi, NS. Maximum Water Depth of Cable Route: Approx. 470m. 

The original Scope of Work which was set to be performed during the 2019 Submarine Cable Inspection and 
Survey program was as follows: 

1. Geo-physical (Multibeam), Depth of Burial and Visual Inspection survey of both submarine cable routes
of approx. 167km between each respective provincial landfall.

2. Submarine Cable Route Intervention activities
- As Required

Once the survey was started, NSPML notified DOF Subsea of a reduced scope of work. The revised scope of 
work performed during the 2019 campaign was as follows: 

1. Geo-physical (Multibeam), Depth of Burial and Visual Inspection survey of Maritime Link 1
submarine cable route of approx. 81km between each respective provincial landfall.

2. Geo-physical (Multibeam), Depth of Burial and Visual Inspection survey of Maritime Link 2
 submarine cable route of approx. 107km between each respective provincial landfall.
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2.0 EQUIPMENT AND PERSONNEL 

Mobilization commenced onboard the Horizon Star on September 14th in the Port of St. John’s, NL.  Demobilization 
was complete October 8, 2019 in the Port of St. John’s, NL. 

2.1 PERSONNEL 
The following table outlines the personnel positions onboard during the project. 

Position Quantity 
Marine Crew 21 

Offshore Manager 1 
Survey Party Chief 1 
Survey Engineer 1 
Senior Surveyor 2 

Data QC/Processor 2 
ROV Supervisor 2 
ROV Pilot Technician 4 

2.2 EQUIPMENT 
The following equipment was utilized for the project; 

Description Quantity 
Perry Tritech XLX111 Work class ROV 1 
Kongsberg HiPAP500 Acoustic Transceiver System 1 
Veripos LD5 GNSS Receiver with ULTRA subscription 1 
CNAV 3050 GNSS Receiver with C-NavC² 1 
Gyro Compass – Ixsea Octans 1 
Attitude Sensor – Seatex MRU5 3 
Surface Barometer - Vaisala 1 
EIVA NaviPac 1 
Remotes (NaviPac) 2 
EIVA NaviScan 1 
EIVA Timebox (ATTU) 1 
Visual DVR 1 
Visual Archive 1 
Visual Event Professional 1 
Multibeam PC (Kongsberg M3) 1 
RTS 1 PPS splitter 1 
Video Monitors (ROV camera feeds) 3 
Reports PC 1 
Reports Printer 1 
EIVA NaviEdit 1 
EIVA NaviModel 1 
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AutoCAD 1 
Offline Data storage RAID 1 
Midas CTD 1 
RDI Workhorse DVL 1 
Depth Sensor (1000m) 1 
Valeport MiniSVS 1 
Transponder w/ Charger 4 
Kongsberg M3 Multibeam 2 
MBE Frame 1 
HD Camera 1 
SD Camera 1 
Standard ROV tooling kit 1 
XLX Critical Spares Set 1 
TSS 350 Cable Tracker 1 
SPRINT-Nav 500 1 

2.2.1 Software 

The following equipment was utilized for the project; 

Software Purpose/Use 
EIVA NaviPac Online navigation software 
EIVA NaviScan Multibeam data acquisition software 
EIVA NaviEdit Data Processing software 
EIVA NaviModel Data Processing Model/DTM software 
Visual DVR Record digital video from the ROV cameras 
Visual Event Records the position of events 
Visual Archive Archiving of all video, events and survey sensor data 
Visual Review Provides the facility to view Visual Works reports without 

having the Visual Works software  
DataLog 400 Acquisition of seawater properties 
Hyper-terminal Testing / Communication Software 
Adobe Acrobat Standard Reading/writing of pdf documents 
MS Office Reporting, log sheets, spreadsheets 
AutoCAD Field drawings/structure drawings 
AutoChart Charting software 
Real VNC To remotely control smart remote PCs 
WinZip Compression of files 
wwDPR DOF standardized DPR reporting program 
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2.3 HSEQ STATISTICS 
The following HSEQ statistics were achieved over the offshore portion of the project; 

Leading Indicator Cumulative 

Toolbox Talk 116 
Daily Briefing/Meeting 2 
Safe Job Analysis 79 
Safety Observation 222 
Project Briefing 1 
Vessel Induction/Familiarization 28 
Joint Occupational Health and Safety Committee 

 
1 

Muster/Drill 1 
Safety/Improvement Suggestion 1 
HSE / Management Visit 3 
Work Permits 26 
Management of Change 1 
Procedure/plan review 2 
ITPs closed 12 

Total 495 

Lagging Indicator Cumulative 
Fatality 0 
Lost Time Injury 0 
Restricted Work Case 0 
Medical Treatment Injury 0 
Recordable Injury 0 
First Aid Injury 0 
Environmental Report 0 
Security Incident 0 
Property Damage 0 
Incident Report 0 
Near Miss Report 0 
Asset Damage Reports 0 
Non-Conformance Report 0 

Total 0 
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3.0 GEODETIC SURVEY PARAMETERS 

3.1 INTRODUCTION 
The following units and parameters were used for the duration of the project unless it is clearly stated otherwise. 

3.1.1 Units 

• Linear units are metres.
• Angular units are degrees (°), Grid.
• All times will be recorded in Newfoundland Daylight Time (UTC - 02:30).

3.2 REAL-TIME POSITIONING 

3.2.1 Horizontal Datum 

All positioning was carried out using the GRS80 spheroid with grid co-ordinates based on the Transverse Mercator 
projection with a Central Meridian 57º West.  Details of the horizontal datum parameters used during the project 
are presented below: 

Local Spheroid Parameters 

Spheroid: GRS80 
Datum: NAD83 (CSRS) 
Semi-major axis: 6 378 137.0 metres 
Flattening: 1/298.257222101 

Projection Parameters 

Projection: Universal Transverse Mercator 
Central Meridian: 57ºW 
UTM Zone 21 (North) 
False Easting: 500000 metres 
False Northing: 0 metres 
Central Meridian Scale Factor: 0.999600 

GPS Spheroid Parameters 

Spheroid: WGS84 
Datum: WGS84 
Semi-major axis: 6 378 137.000m 
Flattening: 1/298.2572236 
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3.2.2 Datum Transformation 

WGS84 (World Geodetic System 1984) is the geodetic reference system used by GPS. 

The working and reporting datum used by the cable installation contractor was NAD83 (CSRS) without any 
transformation parameters from NAD83 (CSRS) to WGS84. NAD83 (CSRS) can be considered coincident with 
WGS84. 

Transformation Parameters 

Delta X - 
Delta Y - 
Delta Z - 
Rx - 
Ry - 
Rz - 
Scale - 

3.2.3 Vertical Datum 

The data collected in 2017 and provided by ENL to DOF Subsea was tidally corrected to LLWLT during post 
processing. 

Depths reported as stated were reduced to LLWLT based on predicted tidal data from St. Paul (Station #1530) 
and Port aux Basques (Station #665). 

DOF subsea referenced all reported 2019 depths relative to the seabed 2018 depths.  This method will minimize 
any discrepancies between the two data sets and ensure a degree of repeatability and consistency with the 
previous work scopes. 

3.3 SURVEY TOLERANCES 
Please refer to the 2019 Mobilization and Calibration Report (D-000OP-0-950-04-217) for information regarding 
the survey system verification. 

3.3.1 System Accuracies 

Operation Accuracy 

CNAV 3050 DGNSS  < 0.20 m 

Veripos DGNSS  < 0.20 m 

USBL HiPAP Positioning 

± 0.3° (Angular accuracy)  

± 0.2m (Range Detection) 

(Angle accuracy being a function of S/N ratios). 

Vessel Surface Gyrocompass (Octans) +/- 0.1° secant latitude (heading) 

0.01° RMS (pitch/roll) 
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Operation Accuracy 

Vessel AnschÜtz STD 22 ± 0.1 secant latitude (heading) 

ROV Gyrocompass (Octans) 
+/- 0.1° secant latitude(heading) 

0.01° (RMS)(pitch/roll) 

Water Sound Velocity (CTD) 
Conductivity +0.01s/m 

Temperature +0.01° Celsius 

Depth +0.1% full scale 

Kongsberg M3 

Vertical Beam width 3° 
Range Resolution: 1cm 
Frequency: 500 kHz 
Number of Beams: 256 

Depth Sensor (1000m rated) Pressure 0.01% full scale 

ROV Altimeter Resolution 0.001m 

RDI Workhorse DVL - 1200kHz Minimum Long-term Error Accuracy (cm/s) ±0.2% 
±0.01 

TSS Cable Tracker 

Vertical – 5cm or 5% of slant range whichever is 
greater 
Max detection range – Cable detected at vertical 
range up to 10m and within a total horizontal swath 
of 20m centered on coil array. 

SPRINT-Nav 500 

Typical Survey: 0.02% Distance Travelled 
Distance from 
Origin (DFO): 0.07% Distance Travelled 

3.3.2 Total Propagated Uncertainty 

When evaluating error budgets and survey systems accuracies, one must take the entire survey system spread 
into account. EIVA has developed a module that incorporates each individual sensor accuracy, along with factors 
such as like operating conditions, (water depth) and vessel/ROV motion, to produce a Horizonal and Vertical 
Uncertainty value for each sounding. 

For the 2019 campaign, predicted tides were utilized, which only have an accuracy of approximately +/-0.3m.  The 
uncertainty was calculated at a water depth of 208m, where the calibration activities were conducted.  The 2019 
inspection campaign occurred between 12 – 400m water depth.  
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 Horizontal Uncertainty 

The horizontal uncertainty was determined to be 0.75m in 208m of water depth. 

 Vertical Uncertainty 

The vertical uncertainty was determined to be 0.21m in 208m of water depth. 
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4.0 MOBILISATION AND CALIBRATION RESULTS 

The main objective during the mobilization period was to ensure all survey and ROV equipment was onboard and 
operational, including ROV interfacing completed, fully tested, and the project data was entered into the navigation 
system prior to the commencement of the project work scope. Full details of the mobilization and calibrations for 
the project, including positional accuracies of the deliverables can be found in Horizon Star Mobilization Report D-
000OP-0-950-04-217. 
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5.0 SURVEY OPERATIONS 

An inspection of the Maritime Link Cables 1 and 2 were performed in September-October 2019. The inspection 
was performed to monitor the depth of cover, scour, and trench/rock berm condition. A centre multi-camera 
configuration (HD, SD, and SIT) was utilized. 

The recorded video was annotated with the RAW sensor data including date, UTC time, heading, depth, KP and 
UTM co-ordinates using the video overlay system. The data was monitored by the online surveyor and checked 
offline by the data processor as part of the data QC process. 

Prior to the ROV leaving deck, all survey sensors and video were verified to ensure all data was received offline. 
A CTD cast was performed when deemed necessary and the values entered in the online software. Typical 
operations dictated casts to be performed twice a day but depending on changes in depth and sound velocity, 
additional casts were recorded.  CTD cast frequency was also dictated by weather.  If the ROV could not continue 
to the surface safely, the current CTD cast in use would be extended / interpolated. 

The mean seabed (MSB) depth was generated from the multibeam data. 

Additionally, there was Maritime Link operational constraints where an injected tone source could not be applied 
to each cable for the depth of burial survey during a certain period spanning the survey duration. Where no tone 
was available, the natural operating frequency of the Maritime Link cables sensed by the cable tracker equipment 
provided unusable depth of cover data, hence the requirement to use the Nexans 2017 burial data for areas that 
had no tone applied. For the Maritime Link 1, the Top of Cable (TOC) contains results from the TSS cable tracker 
from  The remaining surveyed area utilizes 
TOC from 2017 Nexans data. The surveyed sections of Maritime Link 2 uses 2017 Nexans data for TOC.  The 
use of Nexans 2017 data for TOC was required because initially the cable tracker was mounted on the front of the 
ROV, which resulted in unreliable cable tracker data due to interference between the cable tracker and the ROV. 
Once the cable tracker was relocated to the aft of the ROV, which allowed for more separation between the cable 
tracker and ROV, the data was reliable and repeatable. 

5.1 SUMMARY OF RESULTS 
The following sections highlight areas along each cable route where cable protection levels have changed from 
2018 to 2019.  The values presented are indicative only. The NaviModel DTMs and 1m Listings detailed in Section 
5 should be consulted for true comparative assessments. In areas that protection levels have changed, a further 
comparison was completed between 2019 and 2017 (as-installed data) to see if cable protection continued to 
increase or decrease.  

Overall, both cables’ trenched areas continued to naturally backfill to natural seabed depth with no change in rock 
berms. The areas where trench widening was observed in 2018 had no further widening in 2019, however the 
trenches contained a significant amount of Marine Bio Matter.  

As with any two datasets, differences will be present due to the error budget associated with each survey system 
setup.  The EIVA NaviModel software has a module with that calculates uncertainties for complete survey sensor 
spreads.  

For the 2019 campaign, the Total Horizontal Uncertainty was calculated to be 0.75m and the Total Vertical 
Uncertainty was 0.21m in 208m of water depth. These are indicative values as majority of the survey occurred at 
various depths both deeper and shallower than 208m.  Refer to section 3.3.2 for further details.  

All data collected fell within the expected survey system accuracies. 
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5.1.1 Maritime Link 1 

  Maritime Link 1 HDD Berms 

5.1.1.1.1 Cape Ray, NL 

The largest change occurred from 2017 to 2018, as the top of the berm was rounded off.  From 2018 to 2019 there 
was no change in the shape of cover for the Cape Ray, NL HDD Berm. The below images are from the DTM 
model and the Video files.  

. 
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From 2017 to 2018 there was scouring of 0.8m present to the east of the HDD berm for Cape Ray, however from 
2018 to 2019 the scoured area appears to of slightly backfilled 0.4m. 

5.1.1.1.2 Point Aconi, NS 

From 2018 to 2019 there was no change in the Point Aconi HDD Berm, indicating no change in shape or sediment 
coverage over the cable. The below images are from the DTM model and the Video files.  
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Maritime Link 1 Trenched Areas 

The below table presents a high-level overview of the changes in the trenched areas observed in 2019 since the 
2018 survey, with reference to the original 2017 installation. For more detail on changes from 2017 to 2018 refer 
to 2018 Project Final Report (D-000OP-0-950-04-019).  Refer to Appendix B for a meter by meter level comparison 
of 2018 to 2019 and 2017 to 2019 for areas where change was observed from 2018 to 2019. 

KP Start KP End Condition 2018-2019 Condition From 2017-2019 

Trenched areas have naturally backfilled. No 
Trench visible.  

Trenched areas have naturally backfilled. 
Trench partially still visible. 

Trench has naturally backfilled, estimated 
0.25m additional sediment, Trench still present. 

Trench has naturally backfilled, estimated 
0.40m additional sediment, Trench still 
present. 
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Trench has naturally backfilled, estimated 
0.15m additional sediment, Trench still present. 

Trench has naturally backfilled, 
estimated 0.20m additional sediment, 
Trench still present. 

Trenched areas have naturally backfilled. No 
trench visible. 

Trench was partially backfilled from 2017 
to 2018. Trench is no longer visible along 
the entire section. 

The 2018 inspection campaign highlighted a large section of trenched area had widened and deepened 
significantly since installation in 2017.  There was no change observed in the trench in these same areas between 
2018 and 2019. The wider and deep trench characteristics observed in 2018 are still present.  The below table is 
highlights the area extents of the widened trench. 

KP Start KP End Condition 

Trench edges are scouring resulting in a wider trench – approximately 8.5m in total width. 
Trench is deepening – gradually and up to a maximum of 1.1m deeper 

Trench has naturally backfilled, estimated 1.20m additional sediment 

Trench edges are scouring resulting in a wider trench – approximately 7m in total width. 
Trench is deepening – gradually and up to a maximum of 1.1m deeper 

 Maritime Link 1 Rock Berm Areas 

No changes in rock berm data was observed between 2018 to 2019. 
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Maritime Link 1 Cable Tracker Data 

For Maritime Link 1 DOF collected cable tracker data for sections 
.  Overall, the average for difference in top of cable from 2017 to 2019 was 0.07m indicating 

repeatably between data sets. However, there were some significant changes in the TOC from installation in 2017 
to 2019. Below is a table of the most significant change. For a more detailed analysis see Appendix D along with 
the final deliverables.  

KP Start KP End Condition 2017-2019 

Cable tracker showing a deeper TOC of 0.3-1.45m. 
Area contains significant trench scouring  between 
2017 and 2018. No change in shape of trench from 
2018 to 2019. 

Cable tracker showing a shallower TOC of 0.2-0.5m. 
Area contains significant trench scouring between 
2018 and 2019 and exposed cable. No change in 
shape of trench from 2018 to 2019. 

Cable tracker showing a shallower TOC of 0.2-0.7m. 

During the 2019 campaign, ENL performed further trenching activities to ensure optimal cable protection. Within 
this area, a section of cable tracker data was collected by DOF and Nexans. DOF was able to analyze and compare 
the depth of cables observed by both parties to determine repeatability and have a more definitive depth of cable. 
The average between the two data sets was 0.06m, with a maximum difference of only 0.13m. These results are 
within the accepted tolerances of the systems. 
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5.1.2 Maritime Link 2 

Maritime Link 2 HDD Berms 

5.1.2.1.1 Cape Ray, NL Berm 
Much of the rock berm is showing minimal change in shape, however from  there is a substantial 
navigational discrepancy present both along and cross track. The berm appears to be smoothing out with the 
peak rounded off and has settled into the seabed. The primary change occurred between 2017-2018, with 
minimal change in 2019. 

Scouring along the berm is no longer present. 
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5.1.2.1.2 Point Aconi, NS, HDD Berm 

From 2018 to 2019 there was no change in the Point Aconi HDD Berm, indicating no change in shape or sediment 
coverage over the cable. The below images are from the DTM model and the Video files.  
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Maritime Link 2 Trenched Areas 

The below table presents a high-level overview of the changes in the trenched areas observed in 2019 since the 
2018 survey, with reference to the original 2017 installation. For more detail on changes from 2017 to 2018 refer 
to 2018 Project Final Report (D-000OP-0-950-04-019).  Refer to Appendix E for a meter by meter level comparison 
of 2018 to 2019 and 2017 to 2019 for areas where change was observed from 2018 to 2019. 

KP Start KP End Condition 2018-2019 Condition From 2017-2019 

Trenched areas have naturally backfilled; 
Trench no longer visible. 

Trenched areas have naturally backfilled. 
Trench was partially still visible in 2018. 

Trenched areas have naturally backfilled, 
estimated 0.2m additional sediment; Trench no 
longer visible. 

Trenched areas have naturally backfilled 
with 0.4-0.5m of cover over the cable. 
Trench no longer visible 

Intermittent backfilling of trench - estimated 
0.3m additional sediment with occasional 
locations with trench no longer visible 

There was no change from 2017 to 2018. 
Change in cover occurred from 2018 to 
2019. 

Trenched areas have naturally backfilled, 
estimated 0.2m additional sediment.  Trench no 
longer visible 

Trenched areas have naturally backfilled 
with 0.6m of cover over the cable. Trench 
no longer visible 

Trenched areas are naturally backfilling, 
estimated 0.15m additional sediment, trench 
still visible  

Trenched areas have naturally backfilled 
with 0.2-0.3m of cover over the cable. 
Trench still visible 

Trenched areas have naturally backfilled. 

Trench no longer visible. 

There was no change from 2017 to 2018. 
Change in cover occurred from 2018 to 
2019 

The 2018 inspection campaign highlighted a large section of trenched area had widened and deepened 
significantly since installation in 2017.  There was no change observed in the trench in these same areas between 
2018 and 2019. The wider and deep trench characteristics observed in 2018 are still present. The below table is 
highlights the area extents of the widened trench. 

KP Start KP End Condition 

Trench edges are scouring resulting in a wider trench – approximately 6m in total width. 
Trench is deepening – gradually and up to a maximum of 0.8m deeper 

Trench has naturally backfilled, estimated 0.3m additional sediment 
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Maritime Link 2 Rock Berm Areas 

One rock berm change was observed from 2018 to 2019. The section in question is from , 
where the rock berm appears to have settled into the seafloor. There is no rock visible in the ROV video and the 
area in question has a loss in cover of approximately 0.2m. There was no change in berm from 2017 to 2018. 
Refer to images below and in Appendix E. 

Maritime Link 2 Cable Tracker Areas 

As discussed in Section 5, no cable tracker data was collected for Maritime Link 2 cable in the 2019 campaign. 
Thus, all top of cable depths and location was based on Nexans 2017 data. 
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5.2 EVENTS 
The following event data was collected during the inspections: 

1. Rock dump
2. Trench
3. Burial
4. Debris
5. Boulders
6. Marine Bio Matter

a. Freespan Events within Marine Bio Matter noted

Upon completion of the survey, the event data was reviewed and merged with the smoothed navigation file to 
allocate each event in a processed position and KP value. 

KP values for the inspection were generated based on the design route from the Emera supplied alignment sheets, 
with

In addition, all events are also graphically represented on each chart series. A separate folder including an image 
of all events was submitted with the Event Listings. 

No damage was noted during the inspection survey.  

5.2.1 Freespans 

Only freespans within Marine Bio Matter were identified for Maritime Link 1. Several additional freespans were 
observed in the MBE dataset within the marine bio mater areas, but the ROV video did not support this.  The ROV 
video highlighted that the cable was in fact on the seabed or just below.  From the ROV video, it is unclear if the 
Marine Bio Matter provides any support for the cables.   

No freespans were identified for Maritime Link 2 as all data was referenced from Nexans 2017 TOC. By using the 
Nexans 2017 TOC dataset, DOF was not able to adjust the published TOC to match the visual and Multibeam 
data found in 2019 for Maritime Link 2. 

The following is a tabulated list of the areas where the cable is showing freespan within Marine Bio Matter for 
Maritime Link 1: 

KP(m) Description Length 
Freespan_Start 7.000 
Freespan_End 7.000 
Freespan_Start 1.00 
Freespan_End 1.00 
Freespan_Start 1.00 
Freespan_End 1.00 
Freespan_Start 3.00 
Freespan_End 3.00 

5.2.2 Engineering Detail Events 

Engineering detail events encountered for each cable included the following: 

• Trench
• Burial
• Marine Bio Matter

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 27 of 154



o Freespan within Marine Bio Matter
• Rock dump

Sample pictures of each intervention events are presented below: 

Marine Bio Matter 

Rock Dump 

5.2.3 Debris Events 

Debris events encountered for each cable can be separated into two categories: hard debris and soft debris.  Hard 
and soft classifications are further categorized into specifics such as litter, netting, plastic, metal, wood, etc.  Refer 
to chart series for a detailed list of all possible event codes for debris. 

Sample pictures of debris events are presented below: 
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A Crab Pot was located at on Maritime Link 1 Cable and has been present since August 2017. No 
change in condition of partially buried crab pot was observed. 
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5.3 DELIVERABLES 
The following deliverables were issued in support of this final report. 

5.4 CHARTS 
Upon completion of each cable survey and post processing, standard 4 panel charts were generated and 
comprised the following information: 

Panel Horizontal Scale Vertical Scale 

Plan View 1:5000 N/A 
Depth of Burial Relative Longitudinal Profile 1:5000 N/A 

Longitudinal Profile 1:5000 1:25 
Engineering Detail 1:5000 N/A 

5.4.1 Maritime Link 1 Chart Series 

Maritime Link 1 chart series includes 34 charts.  

Document Title ENL Document Number DOF Document Number 
2019 - Maritime Link 1 – Chart Series D-000OP-0-950-04-206 1004417-SV-CL-1035-007-0001 

Start KP End KP Chart No. Start KP End KP Chart No. 

1 of 34 21 of 34 

2 of 34 22 of 34 

3 of 34 23 of 34 

4 of 34 24 of 34 

5 of 34 25 of 34 

6 of 34 26 of 34 

7 of 34 27 of 34 

8 of 34 28 of 34 

9 of 34 29 of 34 

10 of 34 30 of 34 

11 of 34 31 of 34 

12 of 34 32 of 34 

13 of 34 33 of 34 

14 of 34 34 of 34 

15 of 34 

16 of 34 

17 of 34 

18 of 34 

19 of 34 

20 of 34 
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5.4.2 Maritime Link 2 Chart Series 

Maritime Link 2 chart series includes 46 charts.  

Document Title ENL Document Number DOF Document Number 
2019 - Maritime Link 2 – Chart Series D-000OP-0-950-04-207 1004417-SV-CL-1035-007-0002 

Start KP End KP Chart No. Start KP End KP Chart No. 

1 of 46 25 of 46 

2 of 46 26 of 46 

3 of 46 27 of 46 

4 of 46 28 of 46 

5 of 46 29 of 46 

6 of 46 30 of 46 

7 of 46 31 of 46 

8 of 46 32 of 46 

9 of 46 33 of 46 

10 of 46 34 of 46 

11 of 46 35 of 46 

12 of 46 36 of 46 

13 of 46 37 of 46 

14 of 46 38 of 46 

15 of 46 39 of 46 

16 of 46 40 of 46 

17 of 46 41 of 46 

18 of 46 42 of 46 

19 of 46 43 of 46 

20 of 46 44 of 46 

21 of 46 45 of 46 

22 of 46 46 of 46 

23 of 46 

24 of 46 
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5.4.3 Difference Charts 

Four chart series were completed of the four HDD punch-out locations - two on the Newfoundland side and two 
on the Nova Scotia side. Where water depth was shallow along the Nova Scotia Coast a chart series over 17kms 
were generated for the Point Aconi Charts. 

Two chart series were completed for the Cape Ray Scour Area from  to highlight the scour area 
observed in 2018. 

Document Title ENL Document Number DOF Document Number 
Maritime Link 1 – Cape Ray HDD Exit 
DTM Difference 2018 vs 2019 D-000OP-0-950-04-226 1004417-SV-CL-908-0001 

Maritime Link 1 – Point Aconi HDD Exit 
and Nearshore Approach DTM 
Difference 2018 vs 2019 

D-000OP-0-950-04-228 1004417-SV-CL-908-0003 

Maritime Link 2 – Cape Ray HDD Exit 
DTM Difference 2018 vs 2019 D-000OP-0-950-04-227 1004417-SV-CL-908-0002 

Maritime Link 2 – Point Aconi HDD Exit 
and Nearshore Approach DTM 
Difference 2018 vs 2019 

D-000OP-0-950-04-229 1004417-SV-CL-908-0004 

Maritime Link 1 – Cape Ray Scour Area 
DTM Difference 2018 vs.2019  D-000OP-0-950-04-245 1004417-SV-CL-908-0005 

Maritime Link 1 – Cape Ray Scour Area 
DTM Difference 2018 vs.2019 D-000OP-0-950-04-246 1004417-SV-CL-908-0006 

5.5 VIDEO 
ROV video was recorded for the entire scope of the survey for both cables. 

Video files are within the below document:   

Document Title ENL Document Number DOF Document Number 
2019 Inspection Survey Video - Maritime Link 1 & 2 D-000OP-0-950-04-214 1004417-SV-CL-1035-014-0001 

5.6 1M LISTINGS 
Upon completion of each cable survey and post processing, 1m listings were generated. 

1m Listings can be found in the below documents: 

Document Title ENL Document Number DOF Document Number 
2019 - Maritime Link 1 – 1m Listing D-000OP-0-950-04-210 1004417-SV-CL-1035-012-0001 
2019 - Maritime Link 2 – 1m Listing D-000OP-0-950-04-212 1004417-SV-CL-1035-012-0003 

The below sample illustrates the format and definitions provided: 
KP DCC (m) Easting (m) Northing (m) TOC (m) BOC (m) PA (m) SA (m) PS (m) SS (m) MSB (m) MAdj (m) DOC (m) DOL(m)

0.60 318720.80 5263949.75 404.24 404.34 404.27 404.28 404.12 404.18 404.15 404.27 -0.03 0.09

1 0.63 318720.40 5263948.73 404.28 404.38 404.27 404.28 404.23 404.27 404.25 404.27 0.01 0.03

0.65 318720.02 5263947.72 404.35 404.45 404.33 404.34 404.31 404.36 404.34 404.33 0.01 0.01

0.67 318719.65 5263946.73 404.43 404.53 404.44 404.45 404.42 404.50 404.46 404.45 -0.02 -0.03

0.68 318719.29 5263945.74 404.51 404.61 404.54 404.54 404.51 404.61 404.56 404.54 -0.03 -0.04
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5.7 EVENT LISTINGS 
Upon completion of each cable survey and post processing, event listings were generated for all events recorded. 

Events recorded are described in section 5.2. 

Event Listings can be found in the below documents: 

Document Title ENL Document Number DOF Document Number 
2019 - Maritime Link 1 – Event Listing D-000OP-0-950-04-211 1004417-SV-CL-1035-012-0002 
2019 - Maritime Link 2 – Event Listing D-000OP-0-950-04-213 1004417-SV-CL-1035-012-0004 

5.8  DIGITAL TERRAIN MODELS 
Upon completion of each cable survey and post processing, DTMs were generated for each cable.  Each DTM is 
gridded to 0.20m bin size. 

NaviModel DTMs can be found in the below documents: 

Document Title ENL Document Number DOF Document Number 
2019 NaviModel - Maritime Link 1 DTM D000-OP-0-950-04-208 1004417-SV-CL-1035-008-0001 
2019 NaviModel - Maritime Link 2 DTM D000-OP-0-950-04-209 1004417-SV-CL-1035-008-0002 
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6.0 CONCLUSION AND RECOMMENDATIONS 

The 2019 Submarine Cable Inspection and Marine Survey campaign was completed successfully and safely. All 
departments (marine, survey, and ROV) worked together as a team to execute the scope of work as safely and 
efficiently as possible. 

Additional survey sensors were incorporated into the campaign in 2019 to improve operational efficiency and 
deliverable accuracy. 

A TSS 350 cable tracker was installed on the front of the ROV, but the results were not optimal due to the restrictive 
mounting arrangement. Once the issue was discovered, the cable tracker was mounted on the rear of the ROV 
where the results proved to be more reliable. On future campaigns, the Multibeam frame will be modified to allow 
the Multibeam and cable tracker to be mounted on the front of the ROV. 

A Tone Generator was utilized to induce a tone into each cable to allow the cable tracker to track a known 
frequency.  

A Sonardyne Sprint Nav505 Inertial navigation system was utilized to aid the USBL positioning. This enabled the 
ROV to follow a more realistic track, provide better positional information in shallow water, and aided in post 
processing techniques. 

The availability and reliability of the induced tone generator on each cable did impact schedule and deliverables. 
Tone was only available on certain cables at times due to simultaneous ongoing operations. When tone was 
generated on a cable, ENL shore base support was required numerous times to reset and re-apply the tone. 

The cables were also surveyed when the cables were energized. The cable tracker did in fact detect the cable, 
but the calculated depth of burial was not consistent and considered unusable. Although unusable for depth of 
burial this did allow the survey to continue during times of reduced visibility.  

Based on the improved data quality and collection efficiencies, future inspection campaigns should have the 
cable tracker and SPRINT INS as part of the standard equipment.  
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APPENDIX A INSPECTION AND TEST PLAN (SIGNED) 
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APPENDIX B MARITIME LINK 1 CABLE ASSESSMENT 

Cape Ray HDD rock berm remains as installed with no change in shape from 2018 to 2019.  

At , the scouring present along the east of the HDD Berm has filled in 0.4m. In 2018 a scouring of 0.8m 
was present. 
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From 2018 to 2019 there has been no change in seabed for this area. The trench has remained fully backfilled 
and leveled off to natural seabed.  
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Trenched areas have completely backfilled with approximately 0.3m additional sediment coverage over the 
cable from 2018 to 2019. The area is now level with the seabed. From 2017 to 2019 there has been a 0.7m-
0.9m increase in sediment coverage over the cable, which illustrates a gradual increase of cover over the cable. 
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No change in the trench, seabed or rock berm from 2018 to 2019. The trench is still visible for this area. 
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No change in the trench size or shape from 2018 to 2019. There is significant Marine Bio Matter present along 
most of the trench which has increased significantly over the last year. 
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No change in the trench, seabed or rock berm from 2018 to 2019. The trench is still visible for this area. 
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In 2019 ENL conducted further cable protection work. For this section a trench is now present as a result of the 
cable protection campaign. 

This section was not surveyed by DOF in 2019. You can find the metre by metre listing for ENL provided data for 
 in Appendix C. 

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 44 of 154



 
From 2018 to 2019 the trenched areas have naturally backfilled 0.1m; however, the trench remains visible. 
There was no change in shape or cover from 2017 to 2018. The survey over the rock berms indicated no change 
in shape or sediment coverage over the cable. Visibility for this area was very limited due to a lot of sediment 
present in water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched and 
rock berm areas. The trench remains visible.  
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From 2018 to 2019 the trenched areas had an increase of 0.05m-0.1m of sediment coverage over the cable. 
From 2017 to 2019, this increase was approximately 0.2m. This indicates that the trench is slowly naturally 
backfilling, and the trench is still visible. No change in rock berm areas for shape or sediment coverage over the 
cable. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.25m; however, the trench remains visible. 
There was no change in shape or cover from 2017 to 2018.  
 
The survey over the rock berms indicated no change in shape or sediment coverage over the cable. Visibility for 
this area was very limited due to a lot of sediment present in water, thus relying on the DTM to determine if the 
trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.15m; however, the trench remains visible. 
There was no change in shape or cover from 2017 to 2018.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.05m; the trench remains visible. There was no 
change in shape or cover from 2017 to 2018.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched area. 
The trench remains visible. 
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.20m; the trench remains visible. There was no 
change in shape or cover from 2017 to 2018.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched and 
rock berm areas. The trench remains visible. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.10m; the trench remains visible. There was no 
change in shape or cover from 2017 to 2018.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 the trenched areas had an increase of 0.20m of sediment coverage over the cable. From 
2017 to 2019 this increase amounts to approximately 0.40m. This indicates that the trench is naturally 
backfilling; however, the trench is still visible.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.25m; the trench is no longer visible and has 
naturally backfilled to natural seabed. There was no change in shape or cover from 2017 to 2018.  
Visibility for this area was very limited due to a lot of sediment present in water, thus relying on the DTM to 
determine if the trench was still present. 
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From 2018 to 2019 there was no change in trenched areas they remain level with seabed; no trench visible. The 
survey over the rock berms indicated no change in shape or sediment coverage over the cable.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.20m; the trench is no longer visible and has 
naturally backfilled to natural seabed. There was no change in shape or cover from 2017 to 2018.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 60 of 154



 
From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the rock berm 
areas.  
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From 2018 to 2019 the trenched areas had an increase of 0.25m of sediment coverage over the cable. From 
2017 to 2019 this increase amounts to approximately 0.45m. This indicates that the trench has naturally 
backfilled and the trench is no longer visible. No change in rock berm areas for shape or sediment coverage 
over the cable. 
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From 2018 to 2019 there was no change in trenched areas, they remain level with seabed; no trench visible. The 
survey over the rock berms indicated no change in shape or sediment coverage over the cable.  
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From 2018 to 2019 the trenched areas had an increase of 0.30m of sediment coverage over the cable. From 
2017 to 2019 this increase amounts to approximately 0.55m. This indicates that the trench has naturally 
backfilled and that the trench is no longer visible. 
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From 2018 to 2019 there was no change in trenched areas, they remain level with seabed; no trench visible. The 
survey over the rock berms indicated no change in shape or sediment coverage over the cable.  
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From 2018 to 2019 there was no change in the Point Aconi HDD Berm indicating no change in shape or 
sediment coverage over the cable.  
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APPENDIX C MARITIME LINK 1 CABLE ASSESSMENT (NEXANS DATASET) 
 

 
From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched area. 
The trench remains visible. 

 
 

From 2018 to 2019 the trenched areas had an increase of 0.30m of sediment coverage over the cable. From 
2017 to 2019 this increase amounts to approximately 0.30-0.50m. This indicates that the trench has naturally 
backfilled and the trench is partially visible along the route.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.35m; the trench is no longer visible and has 
naturally backfilled to natural seabed. There was no change in shape or cover from 2017 to 2018.  
 

 
From 2018 to 2019 the trenched areas have naturally backfilled 0.35m; the trench is no longer visible in places 
while still visible in others. As you can see from the below images the trench is filling in at some locations. There 
was some change in shape and cover from 2017 to 2018.  From observing this pattern over 3 data sets , the 
trench is slowly backfilling more and more each year.  
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From 2018 to 2019 the trenched areas had an increase of 0.25m of sediment coverage over the cable. From 
2017 to 2019 this increase amounts to approximately 0.50-0.60m. This indicates that the trench has naturally 
backfilled and that the trench is no longer visible. The survey over the rock berms indicated no change in shape 
or sediment coverage over the cable.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.25m; the trench remains visible. There was no 
change in shape or cover from 2017 to 2018. The survey over the rock berms indicated no change in shape or 
sediment coverage over the cable. 
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No change in the trench, seabed or rock berm from 2018 to 2019. The trench is still visible for this area. 
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APPENDIX D MARITIME LINK 1 CABLE TRACKER ASSESSMENT 

Cable tracker showing a shallower top of cable under the Cape Ray HDD Exit berm. 

Cable tracker showing a shallower top of cable of 0.2m 

Cable tracker showing a shallower top of cable of 0.2m 

Cable tracker showing a deeper top of cable of 0.3m 

Cable tracker showing a shallower top of cable of 0.2-0.3m 
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Cable tracker showing a shallower top of cable of 0.3m 

 

 
Cable tracker showing a deeper top of cable of 0.3m to 1.45m. For this area the trench has widened significantly 
causing the cable to settle lower on the seabed.  

 
Cable tracker showing a shallower top of cable of 0.2m to 0.5m. For this area the trench has widened with some 
sections having exposed cable along the bottom of the trench.   

 

 
Cable tracker showing a deeper top of cable of 0.25m 
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Cable tracker showing a shallower top of cable of 0.3m. 

 

 
Cable tracker showing a deeper top of cable of 0.20-0.75m. This area we are seeing a difference in seabed of 
0.3m which cuts the difference down. The TOC is related to depth of seabed as everything is referenced to the 
Multibeam. 

 
Cable tracker showing a deeper top of cable of 0.20-0.95m. This area we are seeing a difference in seabed of 
0.5m which cuts the difference down significantly. The TOC is related to depth of seabed as everything is 
referenced to the Multibeam. 
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Cable tracker showing a deeper top of cable of 0.35m. This area we are seeing a difference in seabed of 0.2m 
which cuts the difference down. The TOC is related to depth of seabed as everything is referenced to the 
Multibeam. 

 
Cable tracker showing a shallower top of cable of 0.25m. 

Cable tracker showing a shallower top of cable of 0.35m. 
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Cable tracker showing a shallower top of cable of 0.25m. 

 
Cable tracker showing a shallower top of cable of 0.25m. 

 

Cable tracker showing a shallower top of cable of 0.30m. 

 
Cable tracker showing a shallower top of cable of 0.20m. 

 
Cable tracker showing a shallower top of cable of 0.30m. 
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Cable tracker showing a shallower top of cable of 0.20m. 

 
 

 
Cable tracker showing a shallower top of cable of 0.35m. 

 
Cable tracker showing a shallower top of cable of 0.5m. 

Cable tracker showing a shallower top of cable of 0.35m. 

Cable tracker showing a shallower top of cable of 0.2-0.5m. 
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Cable tracker showing a shallower top of cable of 0.2m. For this area DOFs TOC is more of a straight line 
whereas Nexans is oscillating. 

 
Cable tracker showing a shallower top of cable of 0.4 m. For this area DOFs TOC is more of a straight line 
whereas Nexans is oscillating. 

 
Cable tracker showing a shallower top of cable of 0.2-0.7 m. For this area DOFs TOC is more of a straight line 
whereas Nexans is oscillating. 
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APPENDIX E MARITIME LINK 1 CABLE TRACKER ASSESSMENT (NEXANS 
DATASET) 

 
 

Cable tracker showing a deeper top of cable of 0.15-0.20 m. For this section the cable is oscillating in the 2017 
data with the 2019 data being more constant. 

 

Cable tracker showing a shallower top of cable of 0.50 m. 

Cable tracker showing a shallower top of cable of 0.35 m. 

 

Cable tracker showing a shallower top of cable of 0.45 m. 
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Cable tracker showing a deeper top of cable of 0.25 m. 
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APPENDIX F MARITIME LINK 2 CABLE ASSESSMENT 
 

 
Much of the rock berm is showing minimal change in shape, however from there is a substantial 
navigational discrepancy present both along and cross track. The berm appears to be smoothing out with the 
peak rounded off and has settled into the seabed. The primary change occurred between 2017-2018, with 
minimal change in 2019. 
 
Scouring along the berm is no longer present.  
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From 2018 to 2019 there has been no change in seabed for this area. The trench has remained fully backfilled 
and leveled off to natural seabed.  
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Trenched areas have completely backfilled with approximately 0.2m additional sediment coverage over the 
cable from 2018 to 2019. From 2017 to 2019 there has been a 0.6m increase in sediment coverage over the 
cable, which illustrates a gradual increase of cover over the cable, with the trench still partially visible in the 
cross profile. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 84 of 154



 
Trenched areas have backfilled with approximately 0.1m additional sediment coverage over the cable from 2018 
to 2019. From 2017 to 2019 there has been a 0.4m increase in sediment coverage over the cable, which 
illustrates a gradual increase of cover over the cable, with the trench still partially visible in the cross profile. 
Areas along the trench contains some Marine Bio Matter. 
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Trenched areas have backfilled with approximately 0.2m additional sediment coverage over the cable from 2018 
to 2019. From 2017 to 2019 there has been a 0.5m increase in sediment coverage over the cable, which 
illustrates a gradual increase of cover over the cable, with the trench still partially visible in the cross profile. 
Areas along the trench contain some Marine Bio Matter. 
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No change in the trench size or shape from 2018 to 2019. There is significant Marine Bio Matter present along 
most of the trench which has increased significantly over the last year. 
No change in rock berm areas shape or sediment coverage from 2018 to 2019.  
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In 2019 ENL conducted further cable protection work. For this section a trench is now present as a result of the 
cable protection campaign. 

 
 

 
Not Surveyed by DOF in 2019. 
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In the fall of 2019 this section was trenched to ensure cable protection.  
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched area. 
The trench remains visible.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.20m; resulting in the trench no longer being 
visible. There was no change in shape or cover from 2017 to 2018.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.30m; resulting in the trench no longer being 
visible. There was no change in shape or cover from 2017 to 2018.  
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From 2018 to 2019 the trenched areas have intermittently backfilled with approximately 0.20m; resulting in the 
trench still being visible in places. There was no change in shape or cover from 2017 to 2018.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.3m; resulting in the trench no longer being 
visible. There was no change in shape or cover from 2017 to 2018. The survey over the rock berms indicated no 
change in shape or sediment coverage over the cable. Visibility for this area was very limited due to a lot of 
sediment present in water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.2m; resulting in the trench no longer being 
visible. There was no change in shape or cover from 2017 to 2018. The survey over the rock berms indicated no 
change in shape or sediment coverage over the cable. Visibility for this area was very limited due to a lot of 
sediment present in water, thus relying on the DTM to determine if the trench was still present. 
 

 

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 97 of 154



 

 
 

 
From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched and 
rock berm areas. The trench remains visible.  
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From 2018 to 2019 the trenched areas have naturally backfilled 0.20m; however, the trench remains visible. 
There was no change in shape or cover from 2017 to 2018. Visibility for this area was very limited due to a lot of 
sediment present in the water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched and 
rock berm areas. The trench remains visible. Visibility for this area was very limited due to a lot of sediment 
present in the water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 the trenched areas had an increase of 0.15m-0.2m of sediment coverage over the cable. 
From 2017 to 2019 this increase amounts to approximately 0.3m. This indicates that the trench is slowly 
naturally backfilling, and the trench is still visible. No change in rock berm areas for shape or sediment coverage 
over the cable. Visibility for this area was very limited due to a lot of sediment present in water, thus relying on 
the DTM to determine if the trench was still present. 
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From 2018 to 2019 the trenched areas had an increase of 0.05m-0.1m of sediment coverage over the cable. 
From 2017 to 2019 this increase amounts to approximately 0.2m. This indicates that the trench is slowly 
naturally backfilling, and the trench is still visible. Visibility for this area was very limited due to a lot of sediment 
present in the water, thus relying on the DTM to determine if the trench was still present. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NSPML Quarterly Report December 2020 Attachment 2 REDACTED Page 105 of 154



  
From 2018 to 2019 the trenched areas have naturally backfilled 0.15m; however, the trench remains visible. 
There was no change in shape or cover from 2017 to 2018. The survey over the rock berms indicated no change 
in shape or sediment coverage over the cable. Visibility for this area was very limited due to a lot of sediment 
present in the water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 there was no change in shape or the sediment coverage of the cable for the trenched and 
rock berm areas. The trench remains visible. Visibility for this area was very limited due to a lot of sediment 
present in the water, thus relying on the DTM to determine if the trench was still present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.2m; the trench is no longer visible and has 
naturally backfilled to natural seabed. There was no change in shape or cover from 2017 to 2018.  
No change in rock berm areas for shape or sediment coverage over the cable. Visibility for this area was very 
limited due to a lot of sediment present in the water, thus relying on the DTM to determine if the trench was still 
present. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.25m; the trench is no longer visible and has 
naturally backfilled to natural seabed. From 2017 to 2019 this increase amounts to approximately 0.4m.  
Visibility for this area was very limited due to a lot of sediment present in the water, thus relying on the DTM to 
determine if the trench was still present. 
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No change in the trench, seabed or rock berm from 2018 to 2019. Trench not visible. 
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From 2018 to 2019 the trenched areas have naturally backfilled 0.25m; the trench is no longer visible and has 
naturally backfilled to natural seabed. From 2017 to 2019 this increase amounts to approximately 0.55m.  
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No change in the trench, seabed or rock berm from 2018 to 2019. Trench is not visible. 
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From 2018 to 2019 rock berms shape no longer present.  Small amounts of rock visible at times. Estimated 0.15 
to 0.3m loss of cover. From 2017 to 2018 there was no change in berms shape or cover. 
No change in areas between berms. Trench not visible.  
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No change in the trench, seabed or rock berm from 2018 to 2019. Trench no longer visible. 
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No change in rock berm areas for shape or sediment coverage over cable.   
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APPENDIX G EQUIPMENT SPECIFICATIONS 
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