
 

July 25, 2022 

Board of Commissioners of Public Utilities 
Prince Charles Building 
120 Torbay Road, P.O. Box 21040 
St. John’s, NL  A1A 5B2 

Attention:   Ms. Cheryl Blundon 
                         Director of Corporate Services and Board Secretary 

Dear Ms. Blundon: 

Re:  Reliability and Resource Adequacy Study Review – Design Review for L’Anse au Diable and 
Dowden’s Point Grounding Stations 

In its correspondence dated November 30, 2021, Newfoundland and Labrador Hydro (“Hydro”) provided 
the Board of Commissioners of Public Utilities with a report from Tiller Engineering Inc. (“TEI”) 
containing the results of a root-cause analysis that was undertaken following significant damage to the 
breakwater at the Labrador grounding site located in L’Anse au Diable (“TEI Report”).1  

TEI’s review of the site conditions and design considerations determined that the root cause of the 
damage is that the breakwater’s crest is not high enough to protect against extreme site conditions. TEI 
recommended upgrades to mitigate the impact of significant wave events on the breakwater, better 
enabling it to protect the electrode site. 

The TEI Report also included a design review and an updated wave study, which was used to determine 
the cause of the washouts experienced at the site. The TEI Report recommended the use of different 
assumptions than those originally used with respect to the available wave data, including a larger design 
wave at the site. Changing these assumptions will result in an increase in the required crest height of the 
breakwater to protect against these predicted values. TEI noted that its proposed design wave heights 
and related breakwater crest height were based on extreme conditions representing the worst-case 
design scenario. TEI recommended the following actions be taken prior to a final determination 
regarding the next steps: 

1. Perform the nearshore wave/period modelling with a numerical model to re assess 
the worst-case scenario for a wave/period combination given the site geometry, wind 
generated surge and potential sea-level rise for 100 years. 

2. Raise the breakwater crest height to the appropriate elevation, thus determined from 
recommendation 1. 

3. Re-assess the armourstone sizes and internal geometry for the breakwater. 

                                                      
1 “Labrador Island Link Limited Partnership Root Cause Analysis Report – L’Anse au Diable Grounding Station Phase 2 
Breakwater,” Tiller Engineering Inc., November 12, 2021. 



Ms. C. Blundon                                  2 
Public Utilities Board 

 
4. An inspection of the structure to determine that the deformation is limited or not 
occurring and evaluation of construction quality.2 

Following the TEI Report, Hydro evaluated its contents and instructed TEI to proceed with the 
recommendations in order to determine both the recommended wave height and increase in crest 
height in an effort to refine the values. This work has been completed and the technical results, 
including a new increased wave height and crest height, are included as Attachments 1 and 2. Hydro has 
commenced the detailed engineering and project-planning phase with a focus to begin the construction 
work in 2022. An updated schedule for completion of the work at the grounding site will be available in 
the fourth quarter of 2022.  

Furthermore, Hydro has commenced a design review of the Dowden’s Point Grounding Site, located on 
the Island’s Avalon Peninsula. This review will complete a similar wave study to that which was 
completed for the Labrador Site. The scope of the Dowden’s Point Grounding Site wave study is to 
evaluate this breakwater’s original design parameters. It is expected that this wave study will be 
completed by the fourth quarter of 2022. 

Should you have any questions, please contact the undersigned. 

Yours truly, 

NEWFOUNDLAND AND LABRADOR HYDRO 

 
Shirley A. Walsh 
Senior Legal Counsel, Regulatory 
SAW/sk 

Encl. 

ecc: 

Board of Commissioners of Public Utilities 
Jacqui H. Glynn 
Maureen Greene, QC 
PUB Official Email 

Labrador Interconnected Group 
Senwung F. Luk, Olthuis Kleer Townshend LLP 
Joshua H. Favel, Olthuis Kleer Townshend LLP 

Newfoundland Power Inc. 
Dominic J. Foley 
Lindsay S.A. Hollett 
Regulatory Email 

Consumer Advocate 
Dennis M. Browne, QC, Browne Fitzgerald Morgan Avis & Wadden 
Stephen F. Fitzgerald, Browne Fitzgerald Morgan Avis & Wadden 
Sarah G. Fitzgerald, Browne Fitzgerald Morgan Avis & Wadden 
Bernice Bailey, Browne Fitzgerald Morgan Avis & Wadden 
Bernard M. Coffey, QC 

Island Industrial Customer Group 
Paul L. Coxworthy, Stewart McKelvey 
Denis J. Fleming, Cox & Palmer 
Dean A. Porter, Poole Althouse 

 

 

                                                      
2 “Labrador Island Link Limited Partnership Root Cause Analysis Report – L’Anse au Diable Grounding Station Phase 2 
Breakwater,” Tiller Engineering Inc., November 12, 2021, p. 20. 
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1.0 Introduction 

  
The L’Anse-au-Diable breakwater was completed in 2016 as a protection for shoreline 
pond electrodes as part of the Lower Churchill Project. The purpose of the breakwater 
was to protect the electrodes from wind and wave forces which otherwise may damage 
it. However, in the five (5) years since construction the breakwater has sustained 
damage including shifting armor stones, washouts, and damage to the electrode well 
due to overtopping. Redesign and Rehabilitation was required to ensure no further 
damage occurs to breakwater and electrode wells.  
 

1.1 Purpose  
 
Tiller Engineering Inc. (TEI) was engaged by the client to review the project drawings 
and specifications and related contractual and construction progress documentation and 
to provide an independent opinion on the basis of design and construction processes 
associated with the project. 
 
TEI reviewed the documentation and the project drawings and specifications with 
respect to industry guidelines. 
 
Industry Standards, Guidelines, and data used by TEI in this review included: 
 

i) National Building Code of Canada, 2015  
ii) Shore Protection Manual (US Army Corps of Engineers, 1984) 
iii) American Society for Testing Materials 
iv) Meteorological Service of Canada (MSC50 Hindcast data) 
v) Meco - Wind/Wave Analysis and Breakwater Design L'Anse-Au-Diable 

Breakwater  
 
 

2.0 Scope 
 
TEI was responsible for providing a new wave and wind analysis to compare with 
previous wave and wind measurements and modelling. New wave and wind data was 
then be used by TEI to complete a Root Cause Analysis for damage on the L’Anse au 
Diable breakwater structure. A redesign to modify the existing breakwater in order to 
eliminate any further damage was provided by TEI.  
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3.0 Abbreviations 

TABLE OF ACRYNOMS 

TEI TILLER ENGINEERING INC 

LCP LOWER CHURCHILL PROJECT 

SPM SHORE PROTECTION MANUAL 

MSC METEOROLOGICAL SERVICE OF CANADA 

LIDAR LIGHT DECTION AND RANGING 

SWAN SIMULATING WAVES NEARSHORE SOFTWARE 

4.0 References 

[1] - Technical Memorandum Report - Wind/Wave Analysis and Breakwater Design

[2] - ILK-SN-CD-8610-CV-RP-0001001 - Wave Climate and Extremes at L’Anse au
Diable, Strait of Belle Isle

[3] - LCP-PT-MD-8610-EN-PR-0002-01 - L'Anse au Diable Grounding Station Phase 2
Breakwater Design Re-Evaluation Scope of Work

[4] - MFA-SN-CD-6300-CV-DC-0001-01 - SHORELINE POND ELECTRODES 
CIVIL/MARINE DESIGN CRITERIA 

[5] - ILK-SN-CD-8610-CV-PL-0009-02 - Electrode Station Breakwater Section A, B, C &D

[6] - ILK-HJ-SD-8610-CV-R02-0005-01 - Supply and Install Electrode Sites – L’Anse Au
Diable BREAKWATER CONSTRUCTION

[7] - ILK-SN-CD-8600-CV-TS-0001-01 - ELECTRODE SITES BREAKWATER
INSTALLATION TECHNICAL SPECIFICATION

[8] - SHORE PROTECTION MANUAL (US ARMY CORPS OF ENGINEERS, 1984)
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5.0 Original Design Fundamentals 

5.1 Climate Data Used 

During design the Meteorological Service of Canada (MSC50) wave hindcast data in the 
central Strait of Belle Isle was transformed to the project site, L’Anse au Diable. Using 
Delft3D/Simulating Waves Nearshore Software (SWAN), a spectral wave model was set 
up to closely analyze the near-shore wave climate and extreme waves of the immediate 
vicinity.  

5.2 Water Depths 

Indicated within the provided documents is a high water between 1.4 and 1.7 meters, a 
sea level rise of one meter is also mentioned however, it is not clear which height was 
used when determining the height of the breakwater. In the documents provided, 
storm surge is not mentioned in design. Accurate water levels, tidal ranges and storm 
surges are necessary in determining the elevation of the breakwater.   

5.3 Wind Speed 

Within the design criteria for the breakwater SLI outlines monthly wind speeds along 
with direction and average speed. While the average wind speed and gusts are 
mentioned the report does not specify the design wind speed used. 

Average Wind Speed [4] 

5.4 Wave Height 

Upon inspection of the original design criteria the following Table suggests the 
significant wave height  which was used in the design of the breakwater. A 

significant design wave of 4.4 meters for a 200 year return was used.  
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Significant Wave Heights Presented [4] 

Design criteria provided outlined that the breakwater should be designed for a 
“expected worst case” site conditions. Design wave height was taken as the 200 year 
significant wave height, a one meter sea level rise, and a high water level as 1.5 meters 
were included in design. All of which play a large role in the design of the crest 
elevation, and armor stones sizes. It is likely that the design values were low. As noted 
it is not clear whether storm surge water levels were considered in the design, higher 
water levels attributed to a storm surge have the possibility to produce higher than 
designed for waves with a more significant run-up on the breakwater.  

5.5 Design Summary 

The following table summarizes all original design values used for the breakwater: 

Item Value 

Armor Stone Sizes 6 – 10 Tonnes 

Filter Stone Sizes 0.6 – 1.0 Tonnes 

Wave Height 4.1 Meters 

High Water Line 1.5 Meters 

Crest Elevation 8.3 Meters 

Filter & Core Stone Elevation 4.9 Meters 

Wind Speed As above 
Table Original Design Summary 
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6.0 Construction- Original and New 
 

6.1 Construction Methodology  
 
Construction of a breakwater includes excavation of the sea bed, laying of the core, 
filter and armor stones. In the case of L’Anse-au-Diable the same processes were 
undertaken with the additional construction of electrode wells to facilitate the Lower 
Churchill Project (LCP). Core stones are first placed on the seabed in sections and filter 
and armor stones are sequentially added to protect the core stones from wave action. 
This procedure continues until the breakwater is complete. Crest width is an important 
factor to consider as heavy equipment is needed to lay armor stones and the crest must 
be wide enough so the equipment can safely reach all points of the breakwater.  
 
Core, filter, armor stone sizes and width layers are all determined through design and 
the construction requires the breakwater to be built as close as possible to the design to 
retain the structural resistance against wave action.  
 

6.2 As-Built Elevations  
 
Design documents include a site overview as well as cross sections are various points 
along the breakwater. Elevations on the design drawings include height for core, filter, 
and armor stones; as-built elevations are to be as close as possible to these elevations 
as these elevations are the determined heights for the breakwater to resist wave action.  
 
When reviewing as-built elevations it appears that numerous points along the 
breakwater have lower than design elevations. The low elevations are not limited to a 
certain layers but are present in the core, filter, and armor stones.  
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Figure  Design Cross Section D-D [5] 

 
Figure As-Built Elevations [6] 

 
 
 

 Armor Filter Core Seaward Core Landward 
Station – Cross 

Section 
Design Actual Design Actual Design Actual Design Actual 

0+050 – A-A 7.55 7.75 4.15 4.50 4.15 4.25 - - 
0+075 7.55 7.75 4.15 4.50 4.15 4.00 - - 

0+125 – B-B 7.55 7.75 4.15 4.70 4.15 4.00 2.75 2.50 
0+175 – C-C 7.55 7.75 4.15 3.95 4.15 4.10 2.75 2.75 
0+225 – D-D 7.55 7.80 4.15 3.20 4.15 4.10 2.75 2.60 
0+275 – E-E 7.55 7.20 4.15 4.5 4.15 4.15 2.75 2.60 

Table As-Built Elevations versus Design Elevation (m) 
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6.3 Rock Sizes 
 

The rock sizes in both the filter and armor stone layers are found using the design 
inputs for the breakwater. Various rock sizes are used to promote interlocking of the 
structure and provide added structural integrity. All rock sizes outlined in the L’Anse-au-
Diable breakwater must be greater than the minimum outlined size and over 50 percent 
must be greater than 10 Tonnes.  
 

6.4 Compressed Rock Strength 
 
Within the Technical Specification for Breakwater Installation SLI defines the required 
compressed rock strength to be in exceedance of 170 Mpa [7]. Materials testing on 
numerous samples from L’Anse-au-Diable concluded the average compressed strength 
of the rock used was just 153.6 Mpa [6]. 
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7.0 Conclusions and Recommendations 
 
The following recommendations were included in the rehabilitation design work. 
  
Re-assess the worst-case scenario for a wave/period combination given the site 
geometry, wind generated surge and potential sea level rise for 100 years. 
 
Raise the breakwater crest height to the appropriate elevation 
 
Re-assess the armour stone sizes and internal geometry for the breakwater. 
 
We did perform an inspection of the structure to determine that the existing damage is 
limited and that the existing of construction quality is satisfactory. 
 
We have proceeded to complete a design remediation as per reference [8] producing 
drawings to remediate the breakwater under extreme conditions. All design values 
match the existing except we used the worst-case design scenario of an offshore wave 
of 7 m reduced by a factor of 0.88 for an inshore design wave of 6.1 m increased from 
the original design value. 
 
The remediation design has increased the crest height of the breakwater to a proposed 
height of 9.0m to 10m as shown in the accompanying drawings titled L’anse au Diable 
Phase 2 Grounding Station Break Water Design Re-Evaluation Rehabilitation. 
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Appendix A: Rehabilitation Drawings 
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L’Anse au Diable Phase 2 Grounding Station Breakwater 
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