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1. Introduction 

Baffinland Iron Mines (BIM) plans to ship up to 18 million tonnes of iron ore per year from a new 

port at Steensby Inlet, Baffin island, Canada. The shipping operation will be year round, using 

ice breaking ore carriers. 

To support the importing of goods, fuel and equipment the project will require: 

 two floating construction docks and one lightering beach at the Steensby Inlet Mainland 

Shore 

 one Floating construction dock and one lightering beach at Milne Inlet. 

The function of the construction docks will be to: 

 support the unloading of goods from barges and lightering barges that will unloading the 

goods and materials from ships 

 to unload fuel during the four years of the construction of the Mary River Project. 

At the end of the project life all components of the freight dock except for rockfill must be 

removable. 

Provisions for permits are excluded from this document.
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2. Construction Dock Components 

In accordance with decisions from trade off studies, the following criteria has been defined. 

2.1 Dock Length 

The dock length is approximately 100 m. This allows for a ship of up to 200 m long to dock at 

the facility. 

2.2 Water Depth 

The minimum water depth is set at 4.0 m chart datum. This allows for a barge with 3.5 m of draft 

to dock at low tide. 

2.3 Dock Width 

Twenty-two metres minimum - sized adequately to allow for removal of goods and vehicle turn 

around.  

2.4 Cranes 

The dock will be serviced by 200 ton capacity track mounted and rubber tired mobile cranes as 

required. 

2.5 Storage 

No storage is required on the dock. Staging storage will be provided under the infrastructure 

design. 

2.6 Ship Services and Access 

 An access road will provide access to dock. 

 No Services will be provided on the dock. 

2.7 Deck Surface 

The deck surface will be a wood plank or concrete mat. 

2.8 Spill Protection 

No specific measures for spill protection into the water during unloading operations will be 

provided in the design. See other documentation for spill protection measures. 

2.9 Power / Lighting 

Mobile lighting will be provided on the dock. 

No Navigational lights will be placed on the dock.
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2.10 Provision for Expansion 

No provision will be made for future expansion. 

2.11 Provision for Removable and Re-Assembled 

Design and construction methods must account for removing all components in the fall and 

reassembling in the summer. 

2.12 Provision for Winter Storage 

Provision for disassemble and anchorage over the winter in the harbour ice is required. 

2.13 Steensby Inlet Lightering Beach Protection 

The existing Steensby Beach has been used for lightering operations and is reported to be robust 

with cobles and stones. 

No beach protection is anticipated. 

2.14 Steensby Inlet Floating Dock / Beach Protection 

The existing Steensby Beach is reported to be robust with cobles and stones.  

Protection will be placed on the beach to protect the barges. Protection will include mats and 

rockfill. 

2.15 Milne Inlet Lightering Beach Protection 

The existing Milne Beach has been used for lightering operations, however it is reported the 

shore is loose sand. 

Beach protection is anticipated and will include mats (Possibly blasting mats). 

2.16 Milne Inlet Floating Dock / Beach Protection 

The existing Milne Beach is loose sand. 

Protection will be placed on the beach to protect the barges. Protection will include mats and 

rock fill. 

2.17 Milne Inlet Beach 

The existing Milne Inlet Beach has been used for lightering operations and it is reported the sand 

is losses and can be damaged. 

The design is to include a method of beach protection for beach lightering operations from 2013 

to 2016. 
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3. Design Proposal 

3.1 Dock Structure and Certification 

The floating dock structure will be steel construction with a reinforced deck. 

The floating dock barges must be “Load Line” Certified and carry the certification for a 4 year 

period. 

The minimum length of barge shall be 75 metres. 

The minimum width of barge shall be 22 metres. 

3.2 Safety 

The dock structure must comply with Federal Marine Occupational Safety Regulations and 

include provisions for: 

 hand Rails 

 vehicle Rails 

 ladders 

 life Rings. 

3.3 Docking 

Pending further study, it is recommended that docking velocity of the barges be assumed to be 

150 mm/sec. 

A fendering system for protection of the barge face will be provided. 

3.4 Mooring 

Fifteen ton stationary cleats will be located at each end of the dock and between as required, for 

mooring and spring lines. 

3.5 Floating Dock Anchorage 

The floating barge dock will anchored with a series of: 

 spuds 

 gravity anchors in water 

 anchors on shore. 
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4. Design Criteria 

The following design criteria will be followed for the design and construction of the floating 

dock. 

4.1 Codes and Standards 

Note: Design and construction of docks is not explicitly covered by any Canadian Standard. The 

proposed dock structural arrangement is more like a vessel than a building. The designers must 

use judgment and follow accepted practice for similar structures. Therefore the Codes and 

Standards listed below will be referenced, as deemed appropriate by the designers: 

 American Bureau of Shipping (ABS) Rules for Building and Classing Steel Barges – 2009 

 ASTM Volume 01.07 Ships and Marine Technology 

 British Standards - Shipbuilding and Marine Structures Series 

 Canada Shipping Act including all Transport Canada, Canada Shipping Act technical 

publications 

 National Building Code of Canada 2005 (NBCC) 

 CAN / CSA-S6-06: Canadian Highway Bridge Design Code (S6) 

 CSA A23.3-04: Design of Concrete Structures (A23.3) 

 CSA S-16-1: Design of Steel Structures (S16) 

 Canadian Institute of Steel Construction Handbook of Steel Construction 

 CAN / CSA W59 – Welded Steel Construction 

 CAN / CSA G40.20/G40.21 – General Requirements for Rolled or Welded Structural. 

4.2 Datum 

4.2.1 Steensby Inlet 

Canadian Geodetic Datum (CGD) 0.0 has been calculated to be 2.94 m. above Chart datum 0.0. 

THIS INFORMATION MUST BE CONFIRMED BEFORE UNDERTAKING FINAL DESIGN. 

4.2.2 Milne Inlet 

Canadian Geodetic Datum (CGD) 0.0 has been calculated to be X.X m above Chart datum 0.0. 

THIS INFORMATION MUST BE CONFIRMED BEFORE UNDERTAKING FINAL DESIGN. 

4.3 Units 

The SI (metric) system will be used. 
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4.4 Climatic Data (Aker Kvaerner DFS, Appendix A Unless Noted Otherwise) 

4.4.1 Temperature 

 Minimum temperature (2.5%): to follow 

 Maximum temperature (2.5%): to follow 

 Minimum mean daily temperature (S6): -46ºC 

 Maximum mean daily temperature (S6): +15ºC 

4.4.2 Rainfall 

 Maximum (1 in 10 yrs) 15 minutes rainfall: 4 mm 

 Maximum (1 in 30 yrs) 24 hours rainfall: 45 mm 

 Total annual precipitation: 251 mm 

4.4.3 Snow 

 Ss: 1.7 kPa 

 Sr: undefined 

4.4.4 Harbour Ice 

 Thickness (level ice): 2.0 m 

4.4.5 Ice Accretion (S6) 

 12 mm 

4.4.6 Wind 

Hourly wind pressure: 

 1/10 probability of exceeding in a year: undefined 

 1/50 probability of exceeding in a year: 0.66 kPa 

4.4.7 Water Characteristics, Steensby Inlet 

 Water: saline 

 Tides: yes, semi-diurnal 

 High high tide level: el. +4.8 m CD 

 High tide level: el. +4.3 m CD 

 Low tide level: el. +0.2 m CD 

 Low low tide level: el.  0.0 m CD 

 Current: Predominantly tidal, see separate report 
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 Waves: see separate report. 

4.4.8 Water Characteristics, Milne Inlet 

 Water: saline 

 Tides: yes, semi-diurnal 

 High high tide level: el. +2.5 m CGC (large tide) 

 High tide level: el. +2.2 m CGC (mean tide) 

 Low tide level: el. +0.2 m CGC (mean tide) 

 Low low tide level: el. +0.0 m CGC (large tide) 

4.5 Geotechnical 

4.5.1 Site Conditions – Steensby Inlet 

Detailed site stratigraphy investigation and existing soil properties is pending. 

Previous investigations has indicated a site stratigraphy as follows: 

 approximately 0.0 m – 0.5 m of soft material at shore 

 approximately 0.5 m – 2.0 m of sand (soft material) at -4.0 Chart Datum 

4.5.2 Site Conditions – Milne Inlet 

Site existing soil properties is pending. 

Previous investigations has indicated a site stratigraphy as follows: 

 loose to dense sand at surface 

 dense sand at depths of 2 m plus. 

4.5.3 Fill / Rockfill Specifications 

Pending results of geophysical and geotechnical investigations, parameters for fill at shore is as 

shown in Table 4.1: 

Table 4.1 Rockfill Specifications 

Select Rock Fill Sieve Size (mm) Passing (mm) 

150 100 

100 75 – 100 

25 25 – 50 

5 5 - 20 
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4.6 Docking Design Vessels 

The docking design vessel considered as a base for the design of the dock is a generic 10,000 

DWT Barge. Its characteristics are shown in Table 4.2.  

Table 4.2: Design Ship Characteristics 

Name Lightering Barge 

Length overall (m) 75 

Beam (m) 25 

Deadweight tons (DWT) 10,000 

Draft (m) 3.5 

Displacement Tons N/A 

Estimated Cargo (MT) 10,000 

5. Design Loads 

5.1 Dead Loads 

 Reinforced concrete 24 kN/m3 

 Steel 77 kN/m3 

5.2 Operations Loads 

On the dock: 

 200 t capacity rubber tired mobile crane, unfactored outrigger load: 1,200 kN (to be 

confirmed) 

 unfactored surcharge on deck: 60 kPa 

 see Appendix A and Appendix B for additional equipment loads 

5.3 Crane Load 

See above. 

5.4 Docking Forces 

 Displacement: 10,000 t. 

 Docking speed for barge approaching at 5 degrees: 0.15 m/s. 

 Kinetic energy to be absorbed by dock and fenders: Approximately 500 kN-m. 

5.5 Mooring Forces 

 Tying forces: 15 t/cleats 
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5.6 Ice Loads 

N/A during summer shipping season. 

5.7 Lateral Push-Off Force 

N / A 

5.8 Sound Control 

Refer to Environmental Studies. 

5.9 Marine Siltation Control 

All components of the dock construction will be completed inside a siltation curtain placed from 

surface to harbour bottom. 

5.10 Attenuation of Marine Noise / Vibration  

N / A 

5.11 Steel Corrosion 

 The water is sea water. 

 Loss of metal to corrosion is estimated at 0.1 mm per year. 

5.12 Construction Procedures 

To be considered as it affects the design: 

 Site preparation – excavation and rockfill along shore line as required. 

 Operation Schedule – summer open water period July 15 to October 15. 
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Appendix A: 

Equipment Unloaded at Steensby Construction Docks
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Table A-1: Largest Piece of Equipment Passing Over the Steensby Floating Construction Dock(s) 

Equipment Description Weight Comments

PM503 L W H  (kg) 2012 2013

Construction Equipment

777 Rock/Haul Truck - 10.53 5.22 5.2 163,293 X X
See Figure 1, Figure 2, 

Figure 3

DEMAG 450t crane - 8 2.99 3 120,000 X X See Figure 4

Bull Dozer - 5.7 3.7 4.4 66,451 X X See Figure 5, Figure 6

Dimensions (m)Number 

of Units

Year
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Figure A-1: 777F Off-Highway Truck, page 1 
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Figure A-2: 777F Off-Highway Truck, page 2 
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Figure A-3: 777F Off-Highway Truck, page 3 
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Figure A-4: DEMAG 450t crane 
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Figure A-5: D10T Track-Type Tractor Specifications, page 1 
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Figure A-6: D10T Track-Type Tractor Specifications, page 2 

 



  

 Floating Construction Dock Design Criteria  
 BAFFINLAND IRON MINES CORPORATION: 

MARY RIVER PROJECT  

 H337697 

 

   

ISO 9001 H337697-7000-12-122-0001, Rev. B 

Appendix B  

  © Hatch  2011/09  

 

Appendix B: 

Equipment Unloaded at Milne Construction Docks
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Table B-1: Largest Piece of Equipment Passing Over the Milne Floating Construction Dock(s) 

Equipment Description Weight Comments

PM503 L W H  (kg) 2012 2013 2014 2015

Mine Trucks (fleet)

Liebherr T282 AC drive 

haul truck (400t)
- 14.5 8.8 7.5 214,000 X X

See Figure 1, 

Figure 2

Mine Shovels

Terex RH340 Shovel-

Superstructure centre frame
- 10.5 3.6 3.45 62,700 X X -

Material Handling 

Equipment

Reclaimer Undercarriage, 

complete with bogies 

wheels and equalizers

2 30 16 9 522,000 X
See Figure 4, 

Figure 5

Stacker cwt boom section 3 30 14 7 280,000 X See Figure 7

Reclaimer boom with 

mechanicals
2 60 6.4 3.8 180,000 X See Figure 7

Stacker Boom with 

mechanicals
5 50 6.4 3.2 140,000 X See Figure 7

Stacker Tripper Car gallery 

c/w mechanicals
4 60 3.5 2.3 120,000 X See Figure 7

Bucket Wheel Complete 2 11.5 11.5 11.5 85,000 X See Figure 6

Construction Equipment

777 Rock/Haul Truck - 10.53 5.22 5.2 163,293 X X

See Figure 9, 

Figure 10, Figure 

11

DEMAG 450t crane - 8 2.99 3 120,000 X X See Figure 12

Bull Dozer - 5.7 3.7 4.4 66,451 X X
See Figure 13, 

Figure 14

Dimensions (m)Number 

of Units

Year
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Figure B-1: Technical Data for Liebherr T282 AC drive haul truck (400t) page 1 
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Figure B-2: Technical Data for Liebherr T282 AC drive haul truck (400t), page 2 
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As shown in Figure B-3, there are many components to the Bucket Wheel Reclaimer. The main components 

include; Bucket Wheel, Superstructure (undercarriage), Counterweight and Conveyor boom. These 

components are shown below in images and drawings. 

Figure B-3: Bucket Wheel Reclaimer 
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The Undercarriage for the Bucket Wheel Reclaimer is shown in Figure B-4 with the bogies, wheels and 

equalizers attached. Figure B-5 shows the bogie assembly. 

Figure B-4: Bucket wheel Reclaimer Under Carriage with bogies, wheels and equalizers 
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Figure B-5: Bogie Assembly 



  

 Floating Construction Dock Design Criteria  
 BAFFINLAND IRON MINES CORPORATION: 

MARY RIVER PROJECT  

 H337697 

 

   

ISO 9001 H337697-7000-12-122-0001, Rev. B 

Appendix B Page 28 of 36 

  © Hatch  2011/09  

 

Shown in Figure B-6, is the Bucket Wheel Assembly which is one of the main components on the Bucket 

Wheel Reclaimer. 

Figure B-6: Bucket Wheel Assembly 
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All of the components mentioned in Table B-1, are shown below in Figure B-7. 

Figure B-7 includes which corresponds with Table B-1: 

1. Bogie 

2. Counterweight Boom 

3. Bucket Wheel with Boom 

4. Bucket Wheel without Boom 

5. Trailer and Tripper Car 

6. Bucket Wheel 

Figure B-7: Bucket Wheel Stacker Reclaimer 8800 / 11000 t/h x 66m Transport, page 2 
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In Figure B-8, are the components that are mentioned in Figure B-6 and complied together to form the Bucket 

Wheel Reclaimer, also shown in Figure B-3. 

Figure B-8: Bucket Wheel Stacker Reclaimer 8800 / 11000 t/h x 66m Transport, page 1 
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Figure B-9: 777F Off-Highway Truck, page 1 
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Figure B-10: 777F Off-Highway Truck, page 2 
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Figure B-11: 777F Off-Highway Truck, page 3 
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Figure B-12: DEMAG 450t crane 
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Figure B-13: D10T Track-Type Tractor Specifications, page 1 
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Figure B-14: D10T Track-Type Tractor Specifications, page 2 

 


