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CIl Number: C0067183

Title: TUC Wharf Access Bridge Replacement

Start Date: 2024/06
In-Service Date: 2025/12
Final Cost Date: 2026/06
Function: Steam
Forecast Amount: $2,426,669
DESCRIPTION:

This project is for the replacement of the wharf access bridge at Tufts Cove, which was originally constructed in 1977.
The existing bridge spans East to West from the shore to the unloading dock. The bridge consists of a structural steel
frame divided into three equal spans, timber decking, and concrete foundation. The bridge is supported at the ends by
the manifold-cell concrete structure and the shore-side cell structure, with two concrete piers in between. The main
purpose of the bridge is to provide access for people, vehicles and materials to/from the wharf, and to support pipe,
cables and other fixed assets that are used in the offloading and transfer of heavy fuel oil from tanker vessel to storage
tank. Tufts Cove oil offloading and storage facilities are used to supply heavy fuel oil to Tufts Cove, Lingan, Trenton
and Point Tupper.

Summary of Related Cls +/- 2 years:

Pursuant to Section 11.2 of the CEJC, related Cls for Steam projects include “Work completed on the same asset
(turbine, boiler, etc.) and on the same unit (Lingan Unit #3, for example).”

. 2023 — C0060384 TUC Wharf Upgrades 2023 - $319,993

Depreciation Class: Steam Production Plant - Tufts Cove - Common
Estimated L.ife of the Asset: 30-50 years

Retirement Information:
. Categorization of Retirement: Accounting Policy 6420 - Retirement and Disposal of Capital Assets
. Percentage of Asset Pool: 0.40%

JUSTIFICATION:

Justification Criteria: Thermal

Sub Criteria: Equipment Replacement
Why do this project?

The wharf must be operable to accept deliveries of heavy fuel oil. In addition to fuel used at Tufts Cove, this facility
accepts delivery of the heavy fuel oil that is used at Lingan, Trenton, and Point Tupper plants. The current condition
of the wharf is no longer suitable for safe operation and requires replacement.

Why do this project now?

Visual Inspection and Non-Destructive Examination (NDE) using Ultrasonic Testing (UT) thickness measurements,
which were conducted in 2024, showed deterioration in the condition of both the connections and the steel structural
elements of the platform. As a result, the replacement of the joists, braces, and beams must be completed in 2025. Due
to the deteriorated condition, the capacity of the wharf platform has been derated to only allow six (6) people on the
wharf at any time. The wharf must be replaced prior to receiving the next delivery of heavy fuel oil, currently
anticipated in the first quarter of 2026. A delay in the wharf replacement could significantly impact the ability to
unload heavy fuel oil, which would in turn affect fuel supply across the thermal generation fleet, including Tuft’s
Cove, Lingan, Trenton, and Point Tupper. Ensuring the wharf is operational ahead of the next scheduled delivery is
critical to maintaining reliable fuel logistics and uninterrupted generation capability.
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Why do this project this way?

Two preliminary design alternatives were developed to replace the existing wharf access bridge structure, with both
designs retaining the substructure, including the piles and pile caps (please refer to Partially Confidential Attachment
1). The alternatives were developed to ensure that the design would be able to accommodate the telehandler that NS
Power uses during regular offloading operations.

The first preliminary design alternative considered is a steel structure with timber deck, similar to the current structure.
The second alternative is precast concrete girders and deck. This option uses three precast concrete girders per span.
During preliminary design, the structural consultant provided a cost estimate for each option. The estimated costs for
each option consider the required rehabilitation and refurbishments that are necessary at the piers and pile caps, as
well as the removal of the existing superstructure. Option 1 — steel framing with a timber deck — was selected as it was
the more economical option and met all load requirements for regular offloading operations.

Contingency Statement:

Contingency for this project was determined using a combination of internal subject matter expert judgement
(professional engineers and third-party consultants) and the non-binding contingency guidelines. Consistent with the
maturity matrix, this project is being filed as a Class 3 estimate with a contingency of 15%. Risks intended to be
covered by the contingency are related to the concrete scope, as the extent of the concrete refurbishment is unknown
until the steel structure is removed.
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Capital Project Detailed Estimate

Location: Steam
Cl#: C0067183
Title: TUC Wharf Access Bridge Replacement
Execution Year: 2025

Completed Similar
Description Unit Quantity Unit Estimate Total Estimate Cost Support Reference Projects (FP#'s)
Regular Labour
Electrician PD 20 403 8,066
Engineering PD 30 457 13,706
Maintenance Trades PD 80 411 32,847
Utilityworker PD 80 286 22,879
Sub-Tota 77,499
OT Labour
Maintenance Trades PD_ | 40 | $ 821 32,847
Utilityworker PD | 40 $ 572 22,879
Sub-Tota 55,727
Term Labour
Maintenance Trades | PD [ 087 [% 4118 356 |
[ Sub-Tota _ |$ 356 |
OT Term Labour
Maintenance Trades | PO [ 019 [% 821[$ 156 |
[ Sub-Tota _ |$ 156 |
Materials
Wharf Fabrication lot 1 Attachment 2
Dry Ice lot 1 } 12,500 12.500
Piping lot 1
Welding Consumables lot 1 B 2,500 | $ 2,500 |
Sub-Tota___|$ 697,356 |
Contracts
Wharf Install Mobilization lot 1 ttachment 2
Deck Removal lot 1 ttachment 2
Steel Substructure Removal lot 1 ttachment 2
Installation of New Wharf lot 1 ttachment 2
NDE Pipework lot 1 10,000 10,000
Crane lot 1 60,000 60,000
Diving Support lot 1 15,000 15,000
Concrete Refurbishment lot 1 100,000 100,000
Inspection Support / Pipe Removal & Disposal lot 1 64,055 64,055
Sub-Tota 978,399
Consulting
ttachment 3, Page 2 "Fees and
Wharf Replacement Design Drawings lot 1 eliverables”
Structure Inspection Report lot 1 $ 33,000 [ $ 33,000
Concrete Inspection lot 1 s 25,000 25.000
Meals
Meals [ lot ] 1 | $ 39[$ 39 |
[ Sub-Tota $ 39 |
Other Goods & Services
Contingency | % [ 15% [$ 1940,332[$ 291,050 |
[ Sub-Tota__ $ 291,050 |
Interest Capitalized
AFUDC [_Tot_] 1[5 35448 | $ 35,448 |
Sub-Tota $ 35,448 |
Administrative Overheac
Labour AO [ Tot__] 1 [s 38,757 | S 38,757
Contractor AO [ ot | 1 s 121,082 [ $ 121,082
Sub-Tota $ 159,839
SUB-TOTAL (no AO, AFUDC| $ 2,231,382
TOTAL (AO, AFUDC included] $ 2,426,669
Original Cost
$ 442,711

Note 1: The labour figures noted above are an average of salaries across a variety of jobs within similar classifications including fringe, and are used solely for budgeting purposes.

Note 2: Small differences in totals are attributable to rounding.
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Instructions: Select option in Column B.

: Document No: XXX-XX-XXXX-XXXX
Columns C through G will auto-populate.

Project Cost Estimate Input Checklist and Maturity Matrix

Estimate Classification

Process Industries Required fields:

Started or Preliminary

Project Name: TUC Wharf Access Bridge Replacement

Maturity Level of Project Definition Deliverables

General Project Data

Defined or Complete

A. Scope

Non-Process Facilities (Infrastructure, Ports, Pipeline, Power Transmission) Not Applicable (NA)

Project Scope of Work Description Defined (D) P P D D D

Byproduct and Waste Disposal Defined (D) NR P D D D

Site Infrastructure (Access, Construction Power, Camp, etc.) Defined (D) NR P D D D

B. Capacity

Plant Production/Facility (includes power facilities) Not Applicable (NA) I

Electrical Power Requirements (when not the primary capacity driver) Defined (D) NR P D I D D

C. Project Location

Plant and Associated Facilities Defined (D) P P D I D D

D. Requirements

Codes and/or Standards Defined (D) NR P D D D

Communication Systems Not Applicable (NA) NR

Fire Protection and Life Safety Not Applicable (NA) NR

Environmental Monitoring Defined (D) NR NR P P D

E. Technol lecti

Process Technology Not Applicable (NA) I

F. Strategy

Contracting/Sourcing Defined (D) NR P D I D D

Escalation Not Applicable (NA) NR I

G. Planning

Logistics Plan Preliminary (P) P P P

Integrated Project Plan Defined (D) NR P D D D

Project Code of Accounts Defined (D) NR P D D D

Project Schedule Defined (D) NR P D D D

Regulatory Approval & Permitting Preliminary (P) NR P

Risk Register Preliminary (P) NR P

Stakeholder Consultation/Engagement/Management Plan Defined (D) NR P D D D

Work Breakdown Structure (WBS) Defined (D) NR P D D D

Start-up & Commissioning Plan Not Applicable (NA) NR

H. Studies

Environmental Impact/Sustainability Assessment Not Applicable (NA) NR

Environment/Existing Conditions Defined (D) NR P D D D

Soils & Hydrology Not Applicable (NA) NR

Technical Deliverables (Speci

Block Flow Diagrams Not Applicable (NA)

Equipment Data Sheets Not Applicable (NA) NR/S

Equipment Lists: Electrical Not Applicable (NA) NR/S

Equipment Lists: Process/Utility/Mechanical Not Applicable (NA) NR/S

Heat & Material Balances Not Applicable (NA) NR

Process Flow Diagrams (PFDs) Not Applicable (NA) NR

Utility Flow Diagrams (UFDs) Not Applicable (NA) NR

Design Specifications Complete (C) NR S/P C C C

Electrical One-Line Drawings Not Applicable (NA) NR

General Equipment Arrangement Drawings Not Applicable (NA) NR

Instrument List Not Applicable (NA) NR

Piping & Instrumentation Diagrams Not Applicable (NA) NR

Plot Plans/Facility Layouts Complete (C) NR S/P C C C

Construction Permits Not Applicable (NA) NR

Civil/Site/Structural/Architectural Discipline Drawings Complete (C) NR S/P P C C

Demolition Plans and Drawings Complete (C) NR S/P P C C

Erosion Control Plan & Drawings Not Applicable (NA) NR

Fire Protection & Life Safety Drawings & Details Not Applicable (NA) NR

Electrical Schedules Not Applicable (NA) NR NR/S

Instrument & Control Schedules Not Applicable (NA) NR NR/S

Instrument Data Sheets Not Applicable (NA) NR NR/S

Piping Schedules Complete (C) NR NR/S P P/C C

Piping Discipline Drawings Complete (C) NR NR/S S/P C C

Spare Parts Listings Not Applicable (NA) NR NR

Electrical Discipline Drawings Not Applicable (NA) NR NR

Facility Emergency Communication Plan & Drawings Not Applicable (NA) NR NR

Information Systems/Telecommunication Drawings Not Applicable (NA) NR NR

Instrumentation/Control System Discipline Drawings Not Applicable (NA) NR NR

Mechanical Discipline Drawings Complete (C) NR NR S/P P/C C
ToAtaI # I?eliverables for 3 20 22 271 21
this Project
% Defined/Complete 100% 100% 92% 92% 88%

Comments:

towards Class Estimate

This project is being filed as a AACE Class 3 estimate. The defined deliverables for this project indicate that 92% of Class 3 deliverables are completed. AACE recommends applying
between 10% and 30% contingency to estimates in this class. A contingency value of 15% contingency was selected to account for specific risks asssociated with the project. The
overall project scope is demolition, concrete pier refurbishment, and installation of the new wharf spans. However, the extent of the concrete repair work cannot be determined
until the steel structure is removed. As a result, the concrete repair work is the main driver of contingency on this project.
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The timber deck is 0.15 m x 0.3 m timber planks running parallel to the floor beams. The timber
planks are sawn timber and are pressure treated No.1 and No.2 grade hemlock. The deck is
supported by 0.15 m x 0.2 m nailers on top of the stringers. The deck also includes 0.2 m x 0.2
m timber guards that are located along the edges of the deck and are on top of 0.1 m x 0.2 m x
0.6 m timber chucks spaced 2.4 m apart on centre. The foundation is concrete with two
concrete pile caps dividing the three spans. Each pile cap is on two 0.8 m diameter concrete
filled steel pipe piles. The top portion of each pile is encased by a concrete jacket.

Background

NSPI previously engaged Stantec to complete an inspection and evaluation of the structure and
Stantec produced a report stating that due to excessive deterioration of the stringers and floor
beams the structure requires significant rehabilitation to allow it to be used. They specified a
maximum of 1 person to be allowed on the wharf at a time.

NSPI looked into the option of rehabilitating or replacing the structure this year to address the
deficiencies noted in the Stantec report, however, it was determined through discussions with
various steel fabricators and contractors that completing the rehabilitation or replacement before
the end of this calendar year would be unlikely.

Inspection

Harbourside completed an inspection of the wharf structure during two visits on June 24, 2024,
and July 5, 2024. Access for the inspection was coordinated through NSPI, and Connor’s Diving
provided a boat to access and inspect the underside of the existing superstructure. The
stringers were not surveyed during the inspection due to their poor condition noted in the
Stantec inspection report. The floor beams were inspected, and UT measurements were taken
at the worst-case locations for deterioration which were visually established. No UT
measurements were taken at the girders, but they were noted to be in fair condition without any
significant section loss.

Harbourside also completed a visual inspection of the substructure components that were
visible above the waterline during the site visits. Cracking of the concrete pile caps was
observed as well as some areas of spalling around the tops of the piles. The Site Visit Report
summarizing the findings of the inspection, and can be found in Appendix A.

In addition to the inspection work completed by Harbourside NSPI engaged Connor’s Diving to
complete a sub-sea inspection of the wharf substructure. The results of this inspection are also
provided in Appendix A.

Evaluation Methodology

Harbourside’s first step in determining if NSPI is able to use the wharf for this year’s offloading
of fuel in the fall, was to confirm the capacity of the existing structure. To do this, an S-Frame
model of the superstructure was developed, and the results confirmed by hand calculations. The
section properties were modified to reflect the findings from the inspection of the members. The
analysis of the structure was completed in accordance with CSA S6-19, Section 14 (Evaluation).
Dead loads for the structure were calculated and are summarized in Table 1. Dead load factors
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of 1.05 and 1.1 were used for the steel and timber components respectively based on CSA S6-
19 Section 14.

Table 1: Calculated Dead Loads

Component Dead Load (kN)
Timber Deck 370
Stringers 92
Floor Beams 45
Girders 205
Braces 33
Total Dead Load 745

The following details the assumptions and information used in the evaluation:

e The yield strength of steel was assumed to be 300 MPa based on the time of design and
construction of the wharf.

e The telehandler used by NSPI during their operations on the wharf is the model Genie®
GTH™-5519 which weighs 4700 kg unloaded. The telehandler has a maximum capacity
of 2495 kg.

e The weight of the telehandler is assumed to be distributed such that the front wheels
support 75% of the telehandler’s weight and the back wheels support the remaining 25%
while carrying a load. The spacing the front and rear wheels of the telehandler is 2.29 m
and the lateral spacing is 1.5 m. The wheels have a width of 0.3 m.

e Four personnel are required in addition to the telehandler at a mass of 100 kg/person.

¢ If the telehandler is not used for offloading, the number of personnel required to be on
the wharf at a time is recommended to be 6.

e The weight of the HFO pipe when full is 330 kg/m as indicated by NSPI.

e The location of the HFO pipe is halfway between the North edge of the timber deck and
the North girder.

e A section loss of 50% is applicable to the flange and web thicknesses of the stringers.
This was based on the results of the Stantec inspection report.

e The worst-case locations for deterioration along the floor beams that were visually
established during the inspection were conservatively assumed to be representative and
thus applied to the entire length of the member.

e The primary girders are in good condition with only minimal local deterioration, so their
cross section was not modified or reduced.

Load cases were developed based on expected loading during operation and anticipated repair
alternatives. A live load factor of 1.7 was used in each case as per CSA S6-19 Section 3.5.
Section 14 allows for a live load factor of 1.35 for this structure, however due to the uncertainty
regarding the movement of personnel on the structure, it was decided to stick with a live load
factor of 1.7 for the analysis.

Load Combination #1

The first load combination considered assumed that the telehandler would be used for
offloading operations. The live loads considered were a telehandler, personnel, and the HFO
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pipe that runs along the structure near the North side. The telehandler was assumed to be
carrying 80% of its maximum load which is 1996 kg. The location of the telehandler was skewed
toward the South girder. 75% of the telehandler load was evenly distributed between the front
wheels as point loads on a single floor beam and the remaining 25% evenly distributed between
the rear wheels applied as point loads on the next floor beam. Based on the observed condition
of the stringers during the Stantec inspection, it was assumed that the stringers had deteriorated
beyond a condition that could safely support the telehandler load. As such, Harbourside
proposed utilizing a jump bridge system that spanned between floor beams to allow the
telehandler to travel along the bridge. Therefore, an additional dead load was considered in this
load combination which accounted for the weight of the rail system. The additional weight of
these beams was 279 kN, in addition to the deadload outlined in Table 1, giving an overall total
dead load of 1024 kN.

Load Combination #2

The second load combination is the same as the first load combination but assumed that the
telehandler was only carrying 50% of its maximum load which is 1248 kg.

Load Combination #3

The third load combination was based on a scenario where the telehandler would not be used.
The NBCC gives a live load of 4.8 kPa for a footbridge. This was reduced for the analysis based
on the decreased number of people anticipated to be on the bridge during offloading compared
to a typical pedestrian footbridge. Therefore, a uniform personnel live load of 2.4 kPa for the
personnel was used. The weight of the full HFO pipe was also applied.

Load Combination #4

The fourth load combination was similar to load case #3, however, the personnel live load was
further reduced to 1.2 kPa to represent the control measures (maximum of 6 people on the
bridge at a time) that will be in place to limit the number of personnel that will be permitted on
the structure during the offload operations.

Analysis

For the load combinations not considering the telehandler (LC 3 and 4), the stringers were not
bypassed and were assessed for the following condition: self-weight, live load, and the load
from the timber deck for the assumed 50% section loss. Based on the connection detail of the
nailer, the stringers were assumed to be fully laterally supported. Given the poor condition of
some stringers, the stringers were also checked assuming that a single stringer in a given bay
had to be skipped due to excessive deterioration and the increase in loading was shed to the
adjacent stringers either side of the deteriorated stringer. Based upon the assumed section loss,
properties of the stringers were calculated to meet class 3 requirements as per S6-19. Given
that there were locations of significant section loss in certain stringers, a minimum web height
was also determined to resist the maximum shear, and this was checked against the observed
inspection conditions per the Stantec inspection report. Additionally, to ensure that load could
be shed to the neighboring stringers either side of a deteriorated stringer, the timber deck was
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also checked to ensure it was capable to carrying the loading for the increased span between
stringers. The assessment was performed in accordance with CSA 086-14.

The floor beams and girders were checked for the load combinations noted previously, using
various unbraced lengths that were selected based on the geometry, and the current conditions
of the structure. An additional buckling analysis of the girders was completed to evaluate if there
is any additional lateral restraint offered to the girders from the existing floor beams. The girder
to floor beam assembly was assessed similar to a pony truss system to calculate the amount of
lateral stiffness the floor beam provided to the top flange of the girder. This was completed to
check that the top flange of the girders have sufficient lateral torsional restraint in the current
configuration without modifying the current structure or connections to reduce the current
unbraced length.

Due to the large location of full section loss in the web of FB2, additional analysis was competed
for this floor beam. At the location of full section loss, the moment was decoupled and applied to
the top flange as a compression force. The compression flange was treated as a plate with
fixed-fixed ends acting over the unbraced length of 500 mm which was the length of the section
loss measured during the inspection. It was checked for lateral buckling and torsional buckling
as a compression member. The reduced height of the web was also checked in shear.

Evaluation Results
Girders

If the girders are assumed to be laterally unsupported along their entire, they do not have
sufficient capacity for most of the load combinations considered. The calculated moment
resistance for a fully laterally unsupported length would 294 kN-m. However, based on the
additional buckling analysis completed to determine the more accurate lateral support
conditions, it was determined that the unbraced length of the girder could be reduced, resulting
in a higher bending capacity. This capacity is approximately 1050 kN-m which is sufficient to
resist each of the four load combinations considered. A summary of the maximum factored
moment in the girder under each of the four load cases and the utilization ratio, or demand over
capacity d/c ratio, for the girders in bending is presented in Table 2.

Table 2: Comparison of Moment Resistance and Moment Capacity of the Girders

Mr LC #1 LC #2 LC #3 LC #4
(kN-m) M; M M M¢
(kN-m) d/c (kN-m) d/c (kN-m) d/c (kN-m) d/ic
1050 753 72% 720 69% 870 83% 664 63%
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Figure 1: Full Section Loss in Web of FB2

The additional analysis for FB2 found that under load combination 3, the moment at the location
of full section loss was 73 kN-m and under load case 4 it was 52 kN-m. These moments
correspond to compression forces of 186 kN and 133 kN in the top flange, respectively.
Assuming that the flange can be treated as fixed-fixed, the member is adequate under both
loading scenarios. However, a conservative approach would be to assume that it may not be a
true fixed-fixed member, resulting in a larger k value in the analysis. A typical k value for a fixed-
fixed member is 0.5 and for a pinned-pinned member is 1.0. So, the analysis was also
completed for a k value of 0.7. In this scenario, the 2.4 kPa live load exceeds the capacity of
FB2 at the location of complete section loss, but the 1.2 kPa live load is still a conservative
estimation of the load being applied during operations and FB2 is able to achieve the strength
required for this scenario. A summary of the results for the analysis of FB2 is in Table 4,
including the compressive resistance for the flange plate, the moment at the location of section
loss, the corresponding decoupled compression force in the top flange, and the utilization.
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Recommendations

As repairing or replacing all the stringers is unlikely to be feasible given the time frame of the
offloading operations, two temporary alternatives were developed to accommodate the
offloading operations for this season on the bridge and were evaluated in the load combinations
previously discussed.

Option #1

The first option that was considered was to install discretely positioned jump bridge beams
along the top of the timber deck to be used by the telehandler as analyzed in load combinations
1 and 2. This would ensure that the telehandler load was distributed to the floor beams, and
bypassed the deteriorated stringers. The rails would be made from three steel HP310x79
sections per rail welded together along their top flanges to ensure they were wide enough to fit a
telehandler wheel and allow for maneuverability. Angle sections would be attached to the edges
of the top flange to act as wheel guards.

The jump bridge beams would be skewed to South side of the bridge, to minimize the bending
produced in the floor beams. This option would require some local removal of the decking at the
beam support points along the floor beams for the connection of the rails to the existing
structure. Additionally, there were three floor beams that were heavily deteriorated, and would
either need to be locally reinforced, or attempted to be by passed by the temporary modification.
Floor beams 14 and 15 are next to each other and had utilization ratios of 112% and 99%
respectively for load combination 1. Additionally, floor beam 2 had an area of full section loss as
previously discussed, and would also be required to be bypassed, or temporarily repaired.

This option requires the supply, fabrication and installation of jump bridge beams to bypass the
existing stringers. The cost of this option is not insignificant and is estimated to be in the range
of §

Option #2

Given the tight timeframe until the offloading activities, Option #1 may not be feasible.
Additionally, given the cost of purchasing, and fabricating the rail assemblies, as well as
performing any necessary repairs to the structure. As such, an additional option was
considered consisting of a winch and sheeve assembly which could aid in the pulling the hose
assembly out to the manifold cell and back to the shore cell as required. This would remove the
requirement of the using the telehandler to drag the hose assembly along the bridge, as well as
the new temporary rail assemblies that would be required to spread the weight of the
telehandler. NSPI also has informed Harbourside, that the hose assembly already has a hose
cradle complete with wheels, that they anticipate can be pulled/maneuvered by personnel. The
only requirement would be to install some form of blocking out at the manifold cell to ensure that
winch/personnel have a straight line back to shore to pull out the hose assembly in the travel
cradles.

Based on the buckling analysis of the girders and considering the connection details of the
stringers to the floor beams, this option would require no additional repair work for the wharf
prior to the unloading of the hose. The connection between the floor beams and girders as well
as the stiffeners on the girders were found to provide adequate lateral stability to prevent
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buckling and achieve a strength of approximately 1050 kN-m in the girders. The floor beams
can be conservatively assumed to be laterally braced at midspan and therefore even the most
deteriorated floor beam is able meet the strength requirements for this loading scenario and
remain below the 85% utilization limit for bending. The stringers and timber deck are also able
to meet the necessary strength in this scenario.

The loads for this option are limited to the following:

e Self weight of the hose and transportation cradles,

e Full weight of the HFO pipe along the north edge of the bridge

e Maximum of 6 personnel on the bridge at a time, with a maximum of 4 in a single span
(between piers)

Replacement vs Rehabilitation

The recommendations outlined above are related to the short-term use of the wharf for
offloading operations during the fall of 2024 and should not be considered as a long-term
solution. For future operations additional work will be required to the wharf in order to restore
the original capacity or provide additional capacity to meet NSPI requirements. Harbourside
understand that NSPI have contacted some steel fabricators to discuss the option of repairing
the existing steel components in-situ, but both fabricators indicated that they would recommend
replacement of the structure rather than in-situ repairs.

The in-situ repair of the wharf structure will require the following operations:

e Removal of timber decking to access the steel framework below.

e Installation of temporary bracing to provide additional stability during repair work.

e Repair the concrete piers where concrete has spalled, and the reinforcing has started to
deteriorate.

Install containment and hoarding for rehabilitation work.

Removal and replacement of all stringers.

Replacement or local repair of the floor beam members.

Remove and replace coatings on all steel members that remain.

Re-install the timber decking

The replacement of the wharf will still require repairs to the concrete pier structures, and
replacement of the wharf superstructure, but simplifies the construction by removing all of the
old components before starting installation of the new. It is anticipated that the contractor could
potentially sequence the work so that they start with the replacement of the first span, closest to
the shore, while working on the shore. They can then move equipment out onto the new span to
access the second span, and so on, until all three spans have been replaced. It should be noted
that the crane loads have not yet been considered in the preliminary design, and the detailed
design will further consider the erection methodology and its impact on the design. Alternative
erection methods include erecting the structure from a barge, or partially launching the structure
one span at a time.

Repairs to the substructure will be developed during the detailed design phase, but are
anticipated to include repairs to areas where concrete has spalled, replacement or installation of

Page 11 of 16



REDACTED (CONFIDENTIAL INFORMATION REMOVED)
REDACTED CI C0067183 Attachment 1 Page 12 of 80

File No: 241188

reinforcing bars where there has been significant deterioration and epoxy crack injection to
extend the life of the existing structure. Additionally, the potential installation of cathodic
protection to slow the corrosion of the pipe piles will be explored during detailed design.

Replacing the wharf superstructure also provides NSPI with the opportunity to more easily
access the shoreline below the wharf, which is being rehabilitated with a rock revetment as the
existing steel sheet pile cells have severely deteriorated. Accessing the area below the wharf
superstructure without removing the steel framing members will be very challenging, and it will
be difficult for the contractor to place the armour stone in the correct locations. The design of the
new wharf superstructure can also take into account the sea level rise considerations and
potentially raise the level of the wharf to meet current design code requirements. Rehabilitating
the existing components does not allow for raising of the wharf.

Therefore, based on the above considerations, Harbourside recommends that NSPI replace the
existing wharf superstructure and consider the effects of sea level rise, and the rock revetment
project that is currently being designed by Harbourside.

Preliminary Design Alternatives

Two preliminary design alternatives were developed to replace the existing wharf structure once
this offloading season has completed. The preliminary designs were completed assuming that
the substructure, including the piles and pile caps, is to remain. The alternatives were
developed based on a 2.4 kPa personnel live load, which is typical of pedestrian bridges, the full
HFO pipe, and the design maintenance vehicle from Section 3 of CSA S6-19, which has a
maximum axle load of 56 kN. This ensures that it would be able to accommodate the
telehandler that NSPI uses during regular offloading operations.

The first preliminary design alternative is a steel structure with timber deck, similar to the current
structure. For this, W920x201 girders would be used, with W410x54 floor beams, and W310x39
stringers. The girders and floor beams were increased in size over their current member sizes to
meet serviceability requirements. The timber deck would be made from 304 mm x 152 mm
timber members. The second alternative is precast concrete girders and deck. This option uses
three precast concrete girders per span. The girders considered are NEBT1000, which have a
depth of 1000 mm and 1200 mm top flange width. The concrete deck would be 225 mm thick
and would cover the entire bridge.

Estimated construction costs for each preliminary design alternative were produced. The costs
for each option consider the required rehabilitation and repairs that are necessary at the piers
and pile caps as well as the removal of the existing superstructure. The cost estimates for each
alternative are shown in Table 6. A [JJlillcontingency has been applied to the costs to reflect this
stage of the design. Unit rates were selected based on historical cost information. A breakdown
of the two alternatives is in Appendix B.

Table 6: Cost Comparison of Design Alternatives

Alternative Estimated Construction Cost
Steel framing and timber deck $
Precast concrete girders and deck 3
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Conclusion

Harbourside has completed an inspection and evaluation of the Tufts Cove Wharf structure to
determine its current capacity and develop alternatives for the offloading operations. Based on
the current condition of the wharf, no repair or rehabilitation is required to complete this year’s
offloading provided that it is completed using Option 2 with 6 people maximum as outlined
above, without the use of a telehandler. It should also be noted that Stantec indicated that there
were some broken handrail attachments along the wharf. Therefore, NSPI personnel on the
wharf during offloading should remain at least the minimum required distance from the edge per
NSPI for working at the edge of water or be wearing PFDs.

Following the offload operations during the fall of 2025, Harbourside recommends that NSPI
replace the existing wharf superstructure and consider the effects of sea level rise, and the rock
revetment project that is currently in the design phase. Based on the two preliminary design
alternatives considered, Harbourside recommends replacing the current superstructure with a
steel structure and timber deck, similar to what is currently in place, as it is more cost effective
than the precast concrete girders and deck alternative.

Sincerely,

NMHs—

!

Tim Matthews, P. Eng. Thomas McNutt, P. Eng., P.E., M.A.Sc.
Senior Structural Engineer Senior Structural Engineer | Partner

0 902 405 4696 0O 902 405 4696 M 902 452 6378

E tmatthews@harboursideengineering.ca E tmcnutt@harboursideengineering.ca
Harbourside Engineering Consultants Harbourside Engineering Consultants

A Division of the Harbourside Engineering Group A Division of the Harbourside Engineering Group
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APPENDIX A - Site Visit Record
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Stantec Consulting Ltd.
102-40 Highfield Park Drive
Dartmouth NS B3A 0A3

May 31, 2024
File: 133432608

Attention: Connor Lebans, Mechanical Engineer - Tufts Cove and CTs
Nova Scotia Power Inc.

1223 Lower Water St

Halifax NS B3J 3S8

Dear Connor,

Reference: Condition Assessment of Access Bridge TUC, Nova Scotia

1.0 INTRODUCTION

Stantec Consulting Ltd. (Stantec) was requested by Nova Scotia Power Inc. (NSPI) to complete a non-
destructive testing survey of one of the steel platforms located at their Tufts Cove facility in Dartmouth NS,
to investigate the impact of corrosion on the structural integrity of the steel frame. The bridge provides
access to the manifold cell and to the loading platform on the south walkway.

2.0 BACKGROUND INFORMATION

The existing platform spans East to West from the shore-side cell to the manifold cell and unloading dock. It
was constructed in 1977. The platform consists of a structural steel frame, timber decking and concrete
foundation. The steel frame is divided into three (3) equal spans. Each span is 18.2 m (60 ft) long and 5 m
(16.5 ft) wide. Each span consists of two (2) girders spanning longitudinally, and six (6) beams, spaced at
3.6 m (11.8 ft), spanning perpendicularly to the girders. In between the beams, there are four (4) joists,
spaced at 0.3 m (1 ft) or 1.7 m (5.6 ft). The lateral resistance of the structure is provided by horizontal
bracing connected to the girders and located below the joists. The platform is supported by two piles caps
dividing the platform into three (3) equal spans. At the ends, the bridge is supported by the manifold-cell
concrete structure and the shore-side cell structure. There was no information about these two structures in
the drawings received. The decking of the platform consists of timber decking running perpendicular to the
main girders. The main purposes of the platform are to support the 20” dia. pipe which runs from the
unloading dock to shore and to provide access for a 10 tons vehicle to the manifold cell. Plan views of the
steel structure were prepared and can be found in Appendix A.

A site plan was provided by NSPI prior to the site visit. After the site visit, NSPI provided additional
drawings for the timber decking replacement which included the sizes of some of the main steel framing
members. The drawings received are included in Appendix D.

A set of drawings showing the layout of the platform was provided by NSPI prior to the site visit. Additional
drawings were received after the site investigation which included the replacement of the timber decking of
the platforms.

3.0 SITE VISIT

The site visit was conducted on April 24th, 2024 by Chi Phung and Daniel del Castillo Buiza, P. Eng of
Stantec. The purpose of this visit was to complete a visual investigation of the steel frame of the wharf's
main platform, perform ultrasonic testing (UT) of the structural members to measure the corrosion levels,
and to collect the information missing from the existing documentation received from NSPI. The visual
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The steel structure is within the splash zone of the wharf. As a result, the steel frame is intermittently
exposed to salt water and air. These cycles accelerate the deterioration of the coating protection leaving the
steel unprotected against corrosion.

The girders were observed to be in fair condition. Surface corrosion was observed at multiple locations
along the web and bottom flange of the girders. Based on the results of the structural analysis included in
Section 5, this corrosion is not considered to have significant impact on the overall capacity of the girders.
However, larger thickness losses were found at isolated locations. It is recommended to reinforce the
girders at these locations. Coating failures were also observed at multiple locations on all girders. Re-
coating operations are recommended to prevent corrosion from developing, which could negatively impact
the structural integrity of the girders. Other elements, such as stiffeners, presented a similar condition and
should be subjected to remediation actions as well.

The beams were observed to be in poor condition. Advanced corrosion was observed primarily on the
flanges. UT measurements taken on these elements showed that the steel thickness was significantly
reduced at these locations, having a negative impact on the structural capacity of the beams. The bolted
connections between the joists and the beams were also in poor condition. Full material loss of the bolts
was observed at most of these connections. Based on the condition observed on the beams, it is
recommended to replace these members.

The joists were observed to be in poor condition with severe corrosion at multiple locations reaching full
section loss (FSL) of the web on 16 joists throughout the platform. Due to the extent of the corrosion, repair
operations are not considered to be suitable. Full replacement of the joists is recommended.

Similar condition was observed on the bracing elements. Severe corrosion was observed throughout the full
length of the braces making it UT measurements on these elements unreliable. Due to the extent of the
deficiencies, repair operations are not considered to be feasible. Full replacement of the bracing members
is recommended.

Based on the overall condition of the structural members it is considered that the platform is not safe to use.
Access to the platform shall be restricted for vehicles and pedestrians until remediation and replacement
operations have been completed.

A summary of observations, recommendations, and priority of remediation measures are presented in
Table 2. Priority for remedial measures is categorized as follows:

¢ | immediate action/repair/replace.
e |I: short-term repair or repair within the next year.

e |ll: monitoring and maintenance.
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5.0 STRUCTURAL ANALYSIS OF EXISTING GIRDERS

After the site visit, a structural analysis was performed to assess the impact of corrosion on the structural
capacity of the platform. Based on the observations made on site and the results from the structural
analysis, recommendations to repair or replace the structural members are provided. Detail design of the
repairs is not included in the scope of this investigation.

Due to the observed deficiencies and condition of the platform, the existing capacity of the structure is
considered to be provided solely by the existing girders. To complete the analysis on the capacity of the
girders, the following assumptions have been considered:

¢ No material grade was included in the drawings received. The yield strength of the steel was assumed
to be 300 MPa based on the time when the platform was constructed.

e The initial capacity of the beam was calculated to be 1650kNm in bending and 1955kN in shear.

e The remaining structural capacity of the girder was calculated based on the overall surface corrosion
observed. Due to the fair condition of the girder, the impact on the capacity due to the corrosion
observed is minor as large reduction in thickness was not generally found. However, the severe
deterioration of the secondary structural members has reduced the lateral stability of the girders. This
lack of lateral support has reduced the bending capacity of the girders to 300kNm, which is 18% of their
initial resistance. The shear capacity of the girders is not impacted by the reduction in lateral support.

e The remaining moment and shear capacity of the girders were also calculated at those locations where
higher corrosion levels were detected. The following measurements obtained from the ultrasonic testing
were used for this calculation:

— The web thickness of the beam was reduced to 6.4 mm based on UT readings.
— The flange thickness of the beam was reduced to 12.7 mm based on UT readings.

The remaining moment and shear capacity were calculated to be 215 kNm, and 306kN respectively.
The capacity of the girders has been reduced to 13% in bending and 16% in shear. The value obtained
for bending accounted for the lack of lateral support due to the poor condition of the secondary steel
members.

e The maximum surface load that would result in the girders reaching their maximum capacity was
calculated to be 1.99 kPa (40 psf). However, due to the condition of the intermediate structural
members, this capacity cannot be relied upon as the beams and joists will not be able to transfer the
load from the decking system to the girders. A load rating cannot be provided based on the current
condition of the platform.

These results were obtained based on the data obtained through UT readings. This method only provides
information at an isolated location on the steel members, this is being done at the discretion of the
engineers. However, the member condition can be worse than what was measured on site based on the
non-uniform deterioration of the steel. UT measuring could not be completed on all members due to limited
accessibility.
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6.0 RECOMMENDATIONS

Based on the observations made on site and the results from the structural analysis the following are
recommended:

e Vehicles and pedestrians access to platform shall be restricted until repairs and/or replacement
operations have been made.

e Evidence of corrosions and/or coating failures were observed on both girders during the investigation. It
is recommended that the girders and supports be cleaned, and protecting coatings reapplied to prevent
further deterioration of the girders. Reinforcement of the girders at the locations where larger thickness
loss was observed. Multiple connections between beams and girders were observed to be severely
corroded. It is recommended that at the location of the connections, the steel to be cleaned to not
further damage the girders.

e The bearing plates were not accessible at the time of inspection. It is recommended that the bearing
plates be inspected.

¢ Implementation of a monitoring plan to include the inspection of the girders every 5 years after the
completion of the repairs to confirm no additional deterioration occurs.

e The current condition of the braces, joists, and beams do not satisfy the loading requirements. It is
recommended that these members be replaced.

7.0 ADDITIONAL OBSERVATIONS AND RECOMMENDATIONS

During the site investigation, observations were also made on non-structural elements and other structural
elements not included in the scope of this investigation. These are briefly explained below along with
recommendations for these elements:

e The North handrails along the North side were supported by the joists and were observed to be in poor
condition. The connection bracket to the joist showed full section loss at multiple locations. The
condition of handrails can pose a safety risk for platform users. It is recommended that the handrail is
replaced immediately.

o Efflorescence and cracking were observed in the pile caps. Based on life span of the structure, it is
recommended that an investigation of the condition of the pile caps and battered piles be completed.

8.0 CONCLUSION

The condition assessment and UT measurements show severe deterioration in the condition of the
connections and the steel structural elements of the platform. Further investigation to examine the condition
of the foundations and bearing plates is recommended. It is recommended that the replacement of the
joists, braces, and beams is completed as soon as reasonably possible if the intent is to maintain the
platform. Surface cleaning and recoating of the girders should be completed along with the replacement of
the rest of the structural members. Until the remediation operations are completed, vehicle access is
restricted and pedestrian access should be limited to one person until the completion of the
repair/replacement operations.
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APPENDIX A

Drawings: Observed Condition and UT Measurement
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APPENDIX B

Site Photos
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Photo 1 - South Girder at Span A showing Photo 2 - South Girder at Span A showing
localized corrosion in the web. corrosion on the flange and coating failure.

Photo 3 - North Girder at Span A showing
corrosion on the flange and web with coating
failure.

Photo 4 - North Girder at Span A and typical
bolted beam to girder connection.

B-1
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Photo 5 - Full section loss of through the web of Photo 6 - 2 full section loss through web of joists
joists. measuring 18" in total length.
Photo 7 - Full section loss at web of joist Photo 8 - Full section loss at web of joist extend
measuring 6” long. through the full height of the web and significant

section loss in flange.

B-2
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Photo 9 - Braces with severe corrosion damage. Photo 10 - Braces with severe corrosion damage

prior to corroded area being removed.

Photo 12 - Beam with full section loss through the

Ph 1-B ith sion damage.
oto eam with corrosi 9 flange between the joists.

B-3
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Photo 13 - Coating on girder alligatoring (South Photo 14 - Coating of girder cracking and rusting
girder). (North girder).

Photo 15 - South Girder at Span C in fair Photo 16 - South Girder at Span B in fair
condition. condition.

B-4
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Photo 17 - North Girder at Span C in fair condition  Photo 18 - North Girder (South side) at Span C in
with minimal section loss due to corrosion. fair condition.

Photo 19 - Presence of efflorescence of observed in pile caps.

B-5
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Photo 20 - Full section loss of North handrail to Photo 21 - Full section loss of North handrail to
the structure. the structure.
Photo 22 - Full section loss of North handrail to Photo 23 - Full section loss of North handrail to

the structure. the structure.

B-6
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Photo 24 - Poor condition observed in connection  Photo 25 - Poor condition observed in connection
at multiple locations. at joist to beam connection.
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Photo 26 - Connection different from the rest of the Photo 27 - Connection different from the rest of
structure (South side of North girder on Span A). the structure (North side of North girder on Span
A).

Photo 28 - Bearing plate and anchorage to pile caps Photo 29 - Bearing plate and anchorage to pile
observed to be in fair condition. caps observed to be in fair condition.

B-8
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Photo 30 - Coating failure and superficial corrosion Photo 31 - Coating failure and superficial
observed at the welds at splice location in the corrosion observed at the welds at splice
girders and the girder bearing plate. location in the girders.

Photo 32 - South side of North Girder

Photo 33 - Girders connection at pile caps.

B-9
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APPENDIX C

UT Equipment Reports
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Tufts Cove Marine Terminal
Underwater Visual & NDT Inspection

Dartmouth, NS

Inspection Report

Prepared for:

Connor Lebans, P.Eng.
Mechanical Engineer
Nova Scotia Power Inc.
Dartmouth, NS
Tel:902-237-2452
Connor.lebans@nspower.ca

Prepared by:

Cole Scarfe
Connors Diving Services Ltd
11- 2 Lakeside Park Drive
Halifax NS Canada B3T 1L7
Tel: 1.902.) 876.7078
Fax: 1.902. 876.7079

Conducted On:
June 25, 2024
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Assumptions and exclusions:

e Harbourside have not made any allowance for geotechnical investigations. The intent of
the design will be to avoid changing the overall loading on the wharf bridge.

e The scope of work includes the review of one round of shop drawings and technical
support (assumed to be 4 RFI responses). Additional support during construction will be
charged on a time and materials basis, using the rates outlined in the Master Services
Agreement.

e Harbourside will develop a proposed construction sequence for the rehabilitation of the
wharf bridge, but have not allowed for the detailed phasing of the construction. The
construction details will remain the responsibility of the contractor.

o NSPI will provide the design loads for the wharf bridge structure, along with any required
changes to the design during the initial kick-off meeting.

Schedule

Harbourside will commence the detailed design of the wharf rehabilitation upon receiving the
notice to proceed and the load information required to complete the design. The 90% drawings
will be issued within 8 weeks of receiving the required information, and then assuming 1 week of
review by NSPI and no major comments are provided, the Issued for Construction Drawings will
be issued one week after receiving NSPI comments.

Fees and Deliverables

Harbourside propose to provide the detailed design drawings for NSPI review at 90%
completion, then incorporate any comments and issue sealed construction drawings. The
drawings will include comments required for the wharf bridge rehabilitation such as code
requirements, materials, proposed construction sequence, etc.

Harbourside propose to complete this project for the lump sum of -excluding HST.

We trust the information provided in this proposal is satisfactory to NSPI. If there are any
guestions, please do not hesitate to contact the undersigned.

Sincerely,

Thomas McNutt, P. Eng., P.E., M.A.Sc.
Senior Structural Engineer | Partner

O 902 405 4696 M 902 452 6378

E tmcnutt@harboursideengineering.ca

Harbourside Engineering Consultants
A Division of the Harbourside Engineering Group
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