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ENGINEERING 1 

7.1. Engineering Design 2 

The facilities for the Project will be designed, constructed and operated in accordance with 3 
applicable regulations, and industry codes and standards. As the Project falls under the 4 
jurisdiction of the NEB, Enbridge will comply with the latest NEB regulatory requirements. The 5 
primary applicable regulations are the OPR, which incorporate by reference the CSA Z662-15, 6 
Oil and Gas Pipeline Systems standard.  These standards, in turn, reference other standards 7 
that will be followed in the design of the Project. The Project will also be designed and operated 8 
to meet the requirements of the versions of Enbridge’s Engineering Standards and Guidelines 9 
as listed in this application.  10 

7.1.1. Project Scope 11 

The Line 10 Westover Segment Replacement Project includes the following scope: 12 

• ROW preparation; 13 

• The replacement of approximately 325 km of the existing 324 mm (12 inch) Line 14 
10 with 508 mm (20 inch) pipe, including Stringing, bending, welding, trenching, 15 
installation, and backfilling; 16 

o The installation of a new pig launching trap and leak detection meter at 17 
Westover Terminal, including electrical and instrumentation; 18 

• The installation of four RSVs: 19 

o Two at locations where new permanent easement will be acquired, 20 
complete with electrical building and wireless communication, and; 21 

o Two at existing facility sites; 22 

• Two horizontal directional drills (“HDD”) to mitigate the two wetlands to be 23 
crossed, to be completed in compliance with the feasibility studies being 24 
prepared: 25 

o Approximately 572 m Westover Wetland HDD; 26 

o Approximately 426 m Environmentally Sensitive Feature HDD; 27 

• King’s Highway crossings under the Ontario Ministry of Transport (“MTO”) 28 
jurisdiction will use a bored crossing method as supported by a Geotechnical 29 
Report, including comments and recommendations with respect to construction 30 
methodology (feasibility assessment), per MTO requirements.  A feasibility 31 
assessment is made to assess the suitability of subsurface conditions; 32 
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• A CN Railway (“CN”) crossing will use a bored crossing method as supported by 1 
a Geotechnical Report, including comments and recommendations with respect 2 
to construction methodology (feasibility assessment), per CN requirements; 3 

• Municipal road crossings using a bored method.  Where a horizontal directional 4 
bore (“HDB”) is being considered as the primary crossing method will be 5 
supported by a Geotechnical Report, including comments and recommendations 6 
with respect to construction methodology (feasibility assessment); 7 

• The decommissioning in place of approximately 32 km of existing NPS 12 8 
pipeline from Westover Terminal to Nanticoke Junction in accordance with OPR 9 
section 45.1 and CSA Z662-15; and 10 

• The validation of installation on the HDD section with a high resolution caliper 11 
tool run. 12 

Maps showing the proposed route of the Project can be found in Appendix 7.8.  The Westover 13 
Terminal Plot Plan can be found in Appendix 7.5 and the Nanticoke Junction Terminal Plot 14 
Plan can be found in Appendix 7.6. 15 

7.1.2. Pipeline Specifications 16 

Pipe for the proposed pipeline will be made of low carbon, high-strength Grade 359 or 483 (X-17 
52 or X-70) or equivalent grade steel and will be manufactured using electric resistance welded 18 
welding process.  The pipe shall be made to a standard or specification given in Table 5.3 of 19 
CSA Z662-15. 20 

The below table summarizes the design parameters and estimated quantities of pipe required 21 
for the replacement pipeline, which may be modified during design engineering. 22 

In addition to the quantities of line pipe shown in Table 7.1, short lengths of crossing pipe will be 23 
needed for crossing railways, roads, significant rivers, and other areas.  The lengths and wall 24 
thicknesses of these additional pipe sections will be determined based on engineering 25 
assessments performed during detailed engineering. 26 

Table 7.1 27 
New Pipe Preliminary Design Parameters 28 

Design Parameter New Pipe 
OD (“Outside Diameter”) (mm) 508 mm 

Design Wall Thickness (mm) 7.14 mm or greater 

Material Steel 

Grade Gr 359 MPa (X52) or Gr 483 MPa (X70) or 
equivalent as per Table 5.3 of CSA Z662-15 

MOP (“Maximum Operating Pressure”) Site Specific, 9,930 kPa at initiating station 
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Design Parameter New Pipe 
Product Carried LVP Crude Oil Hydrocarbons 

Approximate Length 35 km 

Minimal Burial Depth 
0.6 m in areas with rock ditch 
0.9 m in all other areas 

Annualized Daily Average Capacity 11,797 m3/d (74,200 bpd) 

7.1.3. Facility Design 1 

Metering Facilities 2 

One Ultrasonic Leak Detection Meter will be installed at Westover Terminal upstream of the pig 3 
launching trap.  The Westover Terminal Plot Plan in Appendix 7.5 can be referenced for more 4 
information on the valve locations.  The final selection of materials will be made during detailed 5 
engineering and design. 6 

Pigging Facilities Specifications 7 

Table 7.2 outlines the preliminary design parameters for the pig trap facilities.  The barrel OD, 8 
material grade and wall thickness for the various components of the pig trap facilities will be 9 
finalized during detailed engineering and design. 10 

The pig traps will be designed to handle the latest models of in-line inspection tools, as well as 11 
standard pigs for cleaning and pipeline integrity.  The pig trap end closures will be double yoke 12 
swing type. 13 

The pipe and barrel section of the pig trap assemblies will be made of either low carbon, high 14 
strength, low alloy steel or quenched and tempered carbon steel, and will be produced as a 15 
seamless pipe or from formed pipe or rolled plate.  The final selection of materials will be made 16 
during detailed engineering and design.  The pipe will be manufactured to applicable CSA 17 
standards. 18 

Table 7.2 19 
Pig Trap Preliminary Design Parameters 20 

Design 
Parameter Sending Trap 

 Line Pipe Barrel Pipe 

OD NPS 20 (508 mm) NPS 24 (609.6 mm) 

MOP 1440psig (9930kPa) 1440psig (9930kPa) 

Design Factor 0.6 0.6 

CSA Location 
Factor 

2.0 2.0 
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Design 
Parameter Sending Trap 

Pressure 
Rating 

PN 100 or ANSI 600 PN 100 or ANSI 600 

Steel Grade Gr 359 MPa (X52) or Gr 483 
MPa (X70 ) or equivalent as 
per Table 5.3 of CSA Z2662-
15 

Gr 359 MPa (X52) or Gr 
483 MPa (X70 ) or 
equivalent as per Table 5.3 
of CSA Z2662-15 

Wall Thickness 8.74mm or greater 11.3mm or greater 

Valve spacing and a map showing valve locations 1 

Remote Sectionalizing Valves will be installed along the proposed pipeline, in accordance with 2 
the requirements of CSA Z662-15.  Factors considered in selecting RSV locations include:  3 
public safety, environmentally sensitive areas, and operations and maintenance requirements. 4 

Outlined in Table 7.3 below is the preliminary sectionalizing valve locations for the proposed 5 
pipeline.  The Pipeline schematic in Appendix 7.3 can be referenced for more information on 6 
the valve locations.  Each sectionalizing valve site will be equipped with an electric building, 7 
pressure indicating transmitter and temperature indicating transmitter and remote 8 
communication capability. 9 

The design, manufacture and testing of all valves and fittings will be completed in accordance 10 
with the requirements of CSA Z662-15.  All valves and fittings will be compatible with the line 11 
pipe to which they are connected. 12 

Table 7.3 13 
Preliminary RSV Locations 14 

Approximate KM Comments 

0 RSV 0 (Westover Facility) 

4.5 RSV 1 

15.0 RSV 2 

35.1 RSV 3 (Nanticoke Junction) 

  

7.1.4. Corrosion control elements 15 

The primary external corrosion control for the proposed pipeline will be provided by a fusion 16 
bonded epoxy (“FBE”) coating that will be applied at a pipe coating plant.  Pipe for trenchless 17 
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sections of the pipeline will use dual powder coating that will provide an additional abrasion 1 
resistant coating to protect the FBE coating.  During construction, rock shield, sand padding, 2 
wooden lagging or concrete coating will be used where required to provide additional 3 
mechanical protection for the pipe coating.  Field girth welds will be coated with a system 4 
compatible with the plant-applied FBE coating. 5 

The Project will not transport hydrocarbons containing significant corrosive or abrasive 6 
properties; therefore, an internal pipe coating is not required. 7 

An impressed current CP system will be used as a secondary corrosion control measure for the 8 
proposed replacement pipeline.  The CP system will be designed and installed in accordance 9 
with applicable codes, regulations and Enbridge Operations and Maintenance Manuals.  10 
Monitoring of the CP system will be ongoing in perpetuity and undertaken in accordance with 11 
CSA Z662-15. 12 

Test stations and coupon test stations will be installed at appropriate intervals along the 13 
proposed pipeline to confirm the effectiveness of the applied CP current and to permit pipeline 14 
access for other corrosion control monitoring activities. 15 

7.1.5. Crossings 16 

The proposed pipeline will cross existing highways, roads, railway lines, foreign pipelines and 17 
utility lines.  Table 7.4 lists the approximate number of known crossings; a detailed survey of the 18 
pipeline route is being conducted in late 2015. All crossings will be designed and constructed to 19 
conform with NEB regulatory requirements and applicable standards. 20 

TABLE 7.4 21 
Road, Railway and Other Crossings 22 

Crossing Type Approximate Number 

King’s Highway 5 

Municipal Road 17 

Railway 1 

Foreign Pipelines 

   

TBD 

Utility Lines 

Gas Coop, Water, Power, Fibre Optic Cables, 
Ducts 

TBD 

Total 26 + 

The load imposed on the pipeline by road and rail traffic will be considered in the design of 23 
these crossings.  Generally, trenchless crossings, such as bored crossings, will be used below 24 
highways, railways and municipal roads to avoid traffic disruptions.  However, in locations where 25 
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the pipeline crosses undeveloped roads that carry very low traffic volumes, consideration will be 1 
given to constructing the crossings using conventional open cut procedures. 2 

Foreign pipeline and buried utility lines will be crossed using several techniques, including 3 
boring and open cut. 4 

Refer to the Preliminary Master Crossing List in Appendix 7.7 for detailed information. 5 

7.1.6. Pipeline Class locations 6 

As with the existing Line 10 pipeline that is being replaced, the proposed pipeline will be 7 
designed and operated as an LVP pipeline.  This Project has Class Locations 1, 2 and 3.  In 8 
accordance with Table 4.2 of CSA Z662-15 for the design of LVP pipelines in non-sour service, 9 
there are no design criteria differences between Class 1, 2 and 3. As such, a class location 10 
factor of 1.0 will be used for general installation as well as bores and road crossings and a 11 
factor of 0.625 will be used for uncased railway crossings.  Refer to the Class location Report 12 
and maps in Appendix 7.4 for more details. 13 

7.1.7. Emergency Preparedness and Response 14 

The National Energy Board all-company letter dated April 2002 identifies eight major elements 15 
of an appropriate and effective Emergency Preparedness and Response (“EPR”) program.  16 
Enbridge’s EPR Program complies fully with the National Energy Board Onshore Pipeline 17 
Regulations and includes the following elements. 18 

• EPR Program Development (Hazard Assessment): Enbridge's EPR Program is 19 
well established, with hazard assessment primarily being addressed through the 20 
Operational Risk Management group and its management of high consequence 21 
areas throughout the pipeline systems. 22 

• Emergency Procedures Manual: The requirement to have emergency procedures 23 
is addressed with Enbridge’s Integrated Contingency Plans (“ICP”) (on file with 24 
the Board), and is augmented by Regional Emergency Response Directories, 25 
Terminal Tank Fire Plans, etc. 26 

• Liaison Program (First Responders): As outlined in Enbridge’s Operations & 27 
Maintenance Manuals Books 1, 2, and ICPs (on file with the Board), first 28 
responders are regularly consulted and play an integral role in Enbridge's 29 
Emergency Response Program.  Where appropriate, third-party agreements are 30 
in place to ensure adequate levels of response are available in the case of 31 
emergency situations.  Regional Emergency Response Directories are 32 
maintained and updated annually. 33 

• Continuing Education Program (Public): In addition to consultation through the 34 
Enbridge’s Public Awareness Program, appropriate public groups are engaged in 35 
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regular emergency response exercises as executed throughout Enbridge 1 
Operations. 2 

• Emergency Response Training: As outlined in Enbridge’s Operations & 3 
Maintenance Manuals Books 1, 2, and ICPs, regular emergency response 4 
training is executed at established frequencies. 5 

• Emergency Response Exercises: As outlined in Enbridge’s Operations & 6 
Maintenance Manuals Books 1, 2, and ICPs, regular emergency response 7 
exercises are executed annually at established frequencies. 8 

• Incident and Response Evaluation: In addition to regional evaluation of 9 
emergency response exercises, overall incident response and evaluation is 10 
managed through the Enbridge Regulatory Compliance and Operations 11 
Management group with assistance from all pertinent and necessary 12 
stakeholders. 13 

• Emergency Response Equipment: emergency response equipment requirements 14 
are outlined in both Enbridge’s ICPs and Regional Emergency Response 15 
Directories. 16 

7.1.8. Third Party Damage Prevention 17 

Prior to construction, Enbridge, along with its contractor will develop and implement a strategy 18 
for managing all the foreign crossing utilities and will ensure that all parties understand their 19 
roles and responsibilities.  Measures will include but will not be limited to: 20 

• An electronic sweep of the entire construction right-of-way to locate buried 21 
facilities, known as a four-way sweep; 22 

• Implement “Call before you dig program”; 23 

• Review and approve Contractor’s ground disturbance practices; 24 

• Meet with Field Representatives on site; 25 

• Permanent ground disturbance supervision by Enbridge; 26 

• Enbridge, along with its contractor, will use a third-party line-locating company to 27 
conduct an additional and independent four-way sweeps of the ROW, including 28 
additional or extra workspaces.  The results of these sweeps will be compared to 29 
identify any buried facilities not previously located and determine whether 30 
additional subsurface information is needed prior to construction; and 31 

• All crossing agreements and/or permissions granted will be reviewed for site-32 
specific conditions and copies will be onsite prior to construction. 33 
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Once the Project is placed into operation, other damage prevention measures will be 1 
implemented. These measures may include: 2 

• A ROW surveillance and maintenance program; 3 

• Standards for locating and marking pipelines; 4 

• Crossing and encroachment agreement process; 5 

• Risk assessment for third-party activity; 6 

• Land use monitoring program; 7 

• Public awareness program; 8 

• One Call registration and management system; 9 

• Ground disturbance procedures; 10 

• Vehicle crossing management system; and 11 

• Unauthorized ground disturbance reporting procedure. 12 

7.1.9. Decommissioning the Existing Pipeline Segment 13 

The replaced segment of the Line 10 pipeline (approximately 32 km) will be decommissioned 14 
and left in place following the requirements of CSA Z662-15.  This will prevent erosion, 15 
compaction and the mixing of topsoil and subsoil.  All hydrocarbons will be displaced with an 16 
inert gas and will be recovered in a controlled method that will mitigate any operational process 17 
hazard and hazard associated with any potential future environmental spill.  Purging with an 18 
inert gas at atmospheric pressure, capping the section at both ends and maintaining CP will 19 
mitigate a risk of groundwater contamination and the creation of water conduits. 20 

Several steps will be undertaken to manage this process safely and in a manner that minimizes 21 
effects on stakeholders and the environment: 22 

• Physically separate the replaced portion of line from any in-service piping/facility; 23 

• Drain and pig the line to empty the service fluid; 24 

• Purge the line with an inert gas; 25 

• Weld caps on the ends of the section of the replaced line to seal effectively; and 26 

• Maintain the cathodic protection system and continue to monitor the replaced 27 
section of the pipeline in perpetuity. 28 

 29 
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7.2. Engineering – Integrity Management 1 

The facilities will be managed using the Enbridge Integrity Management Plan consisting of the 2 
following: 3 

• Routine internal inspection with in-line inspection tools; 4 

• A corrosion inhibitor program, and; 5 

• The maintenance of a properly designed cathodic protection system on the 6 
pipeline in perpetuity. 7 

7.3. Engineering – Construction and Inspection 8 

7.3.1. Construction Techniques 9 

Construction Logistics 10 

Equipment and material for construction will be transported from major distribution centers by 11 
truck and/or rail using existing infrastructure.  Access to the ROW and facility sites will, for the 12 
most part, utilize existing roads; however some temporary new access roads are planned for 13 
construction activities.  Temporary staging areas and equipment storage yards will be located 14 
close to Westover Terminal and Nanticoke Junction where practical.  A pipe stockpile site is 15 
anticipated to be located in an existing graveled area previously used by others; Enbridge is in 16 
the process of confirming these locations.  Contractor staging areas will be established at 17 
strategic locations, near the ROW and existing roads as required.  In addition to the equipment 18 
and materials required for the Project, fuel and other supplies will be procured locally or 19 
transported from major distribution centers to equipment storage yards and stockpile areas 20 
located near the ROW. 21 

Construction Safety 22 

Contractors will be required to adhere to all applicable local safety regulations and their own 23 
corporate safety manuals.  Safety inspectors will be on site during construction to ensure that all 24 
personnel follow safety procedures throughout the Project.  Contractors will also be required to 25 
follow the most current edition (January 2015) of the Enbridge LP/MP Safety Manual, which is 26 
on file with the NEB. 27 

Pipeline Construction 28 

Construction of the Project will include the following major activities: 29 

• ROW preparation; 30 

• The replacement of approximately 35 km of the existing 324 mm (12 inch) 31 
Line 10 with approximately 35 km of 508 mm (20 inch) pipe, including 32 
Stringing, bending, welding, trenching, installation, and backfilling; 33 
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o The installation of a new pig launching trap and leak detection meter 1 
at Westover Terminal, including electrical and instrumentation;    2 

• The installation of four RSV: 3 

o Two at locations along the ROW, complete with electrical building and 4 
wireless communication; and 5 

o Two at existing facility sites; 6 

• Two HDD to mitigate the two wetlands to be crossed, to be completed in 7 
compliance with the feasibility studies being prepared: 8 

o Approximately 572 m Westover Wetland HDD 9 

o Approximately 426 m Environmentally Sensitive Feature HDD; 10 

• King’s Highway crossings under the MTO jurisdiction will use a bored 11 
crossing method as supported by a Geotechnical Report, including comments 12 
and recommendations with respect to construction methodology (feasibility 13 
assessment), per MTO requirements; 14 

• A CN Railway crossing will use a bored crossing method as supported by a 15 
Geotechnical Report, including comments and recommendations with respect 16 
to construction methodology (feasibility assessment), per CN requirements; 17 

• Municipal road crossings using a bored method.  Where a HDB is being 18 
considered as the primary crossing method will be supported by a 19 
Geotechnical Report, including comments and recommendations with respect 20 
to construction methodology (feasibility assessment); 21 

• The decommissioning in place of approximately 32 km of existing NPS 12 22 
pipeline from Westover Terminal to Nanticoke Junction in accordance with 23 
OPR section 45.1 and CSA Z662-15; and 24 

• The validation of installation on the HDD section with a high resolution caliper 25 
tool run. 26 

Preparation 27 

An approximately 32 km segment of the existing 324 mm (12 inch) Line 10 from Westover 28 
Terminal to Nanticoke Junction will be replaced with approximately 35 km of new 508 mm (20 29 
inch) pipe.  Enbridge is finalizing the acquisition of easement agreements for permanent ROW 30 
where required along the proposed Project corridor.  The total footprint of pipeline construction 31 
activities will typically be completed on a 33 m ROW to provide a safe and efficient working 32 
footprint for the pipeline construction activities. 33 
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Additional temporary work space (“TWS”) will also be obtained to facilitate specific construction 1 
activities such as horizontal directional drill locations, road crossing installations, grading, and 2 
side bends.  Any additional locations for TWS will be finalized during detailed engineering.  3 

Existing access routes will be used for equipment and vehicles to cross watercourses wherever 4 
practical. If necessary, temporary matting or bridges may be installed, and will be designed, 5 
installed and removed in accordance with applicable regulations and guidelines.  In some cases 6 
shoo-flys will be developed for access around sensitive wetland areas and select water courses 7 
to minimize disturbance in these areas.  8 

Grading requirements along the ROW will vary from topsoil stripping in most areas to grade cuts 9 
in some localized areas.  Grading of the ROW will be minimized but will be sufficient to 10 
accommodate field pipe bending and ensure safe movement of pipe, equipment and personnel 11 
along the ROW.  12 

In areas of arable land, topsoil will be removed from the work area and stockpiled separately at 13 
the edge of the ROW.  The topsoil will be spread back over the ROW during reclamation. 14 

Stringing, Bending, Trenching, Welding, Installation and Backfilling  15 

Dedicated crews will complete stringing, trenching, pipe welding, installation and backfilling 16 
activities. Specialized crews will be used for construction of watercourse and road crossings.  17 

Pipe will be trucked from the stockpile site and strung along the ROW.  Pipe bending will be 18 
performed in accordance with Enbridge manuals and will comply with the requirements of the 19 
OPR and CSA Z662-15.  Individual pipe joints will be lined-up, clamped in place and welded 20 
utilizing manual welding equipment.  The joining program and non-destructive testing of welds 21 
will comply with the requirements of the OPR and CSA Z662-15.  22 

Hydraulic excavators or trenching machines will be used to excavate the trench, depending on 23 
terrain and ground conditions.  The trench bottom will be inspected and any protruding rock 24 
debris will be removed to prevent damage to pipe and coatings before lowering the pipe into the 25 
trench.  In areas where abrasive materials are present, the bottom of the trench will be bedded 26 
with select or processed fine-grained backfill material, or the pipe will be protected with 27 
additional mechanical protection, such as rock shield, sand padding wooden lagging or concrete 28 
coating.  After installation, the pipe will be covered with suitable backfill material from the trench 29 
excavation.  The length of pipe stringing and the open trench will be minimized to the extent 30 
practical without affecting construction productivity.  31 

Watercourse Crossing Construction  32 

Watercourse crossings will generally be constructed in sequence with spread construction and 33 
will not be constructed during any restricted activity periods unless approved methods are 34 
employed. 35 

Trenchless Crossing Techniques  36 
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A feasibility study for the Westover Wetland HDD is being completed using prior studies. 1 

A feasibility study will be completed as required on constructability of the HDD of the 2 
Environmentally Sensitive Area. 3 

Feasibility studies are being completed for all King’s Highway crossings. 4 

A feasibility study is being completed for the CN Railway crossing. 5 

Any municipal road where a HDB is being considered as the primary crossing method will have 6 
a feasibility study completed. 7 

These HDD and HDB crossings will be finalized during detailed engineering and a final plan 8 
(including contingency) will be prepared.  9 

Pressure Testing 10 

The proposed pipeline will be hydrostatically pressure tested in accordance with the 11 
requirements of the OPR and CSA Z662-15.  During detailed engineering and design, a 12 
hydrostatic pressure test program and hydrostatic test plan will be developed.  Before pressure 13 
testing, each section of pipeline will be cleaned with pigs and water to remove construction 14 
debris.  Water will be used as the primary test medium for mainline hydrotesting; however, 15 
depending on the time of year, heat may be required to prevent freezing.  For testing the traps 16 
and associated piping; a water/glycol mixture may be used, depending on the time of year.  17 
Water for hydrostatic testing will be drawn from approved water sources and, after use, will be 18 
disposed of in accordance with all applicable requirements. 19 

Cleanup and Reclamation  20 

Before pressure testing, general cleanup will be completed along the Project ROW.  Final 21 
cleanup, including replacing topsoil and installing erosion control measures, will be completed 22 
after the hydrotesting is completed.  Final cleanup may be postponed because of poor weather 23 
or changes to ROW crossing methods.  In these cases, the ROW will be reclaimed or restored 24 
in accordance with all applicable requirements.  The ROW will be re-vegetated as necessary 25 
and as soon as practical upon completion of final clean up.  26 

Material Supply Chain Information  27 

Project Quality Manager will implement and coordinate quality processes and requirements with 28 
Project Procurement. These work processes and requirements will address quality checks 29 
during the procurement cycle, including third party inspection at vendor facilities. The processes 30 
and requirements will include: 31 

• Use of Enbridge pre-qualified vendors; 32 

• Quality checks during materials requisitioning and purchasing activities; 33 

• Review and approval of quality inspection and testing plans; and 34 
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• Third-party inspection at vendor facilities.  1 

Quality inspection at vendor facilities will be performed by third-party inspectors. Inspection 2 
reports will be submitted for Enbridge’s review after each inspection.  Project Quality Manager 3 
will coordinate reviews of the inspection reports with Project Procurement and respective 4 
discipline leads for acceptance and/or further action.  Any materials and equipment received at 5 
site or at Enbridge staging facilities that are assessed by Enbridge and its representatives as 6 
being non-conforming in any technical aspect will be quarantined and managed in accordance 7 
with Enbridge quality procedures. 8 

7.4. Construction and Environmental Inspections  9 

Qualified personnel will inspect construction of the Project based on a documented inspection 10 
plan. Inspectors will monitor contractor compliance with all applicable regulations and ensure 11 
that contractual requirements are met with respect to engineering design, construction, safety 12 
and environmental protection.  This will be accomplished with discipline inspectors assigned to 13 
each operation of the pipeline construction.  All welds will comply with the requirements of the 14 
OPR and CSA Z662-15 and will undergo non-destructive testing by an independent third party 15 
contracted to Enbridge. 16 

7.5. Engineering – System Operations 17 

All facilities associated with the Project will be operated and monitored from Enbridge’s control 18 
centre, located near Edmonton, Alberta.  They will be operated in accordance with all applicable 19 
regulatory requirements, certificate conditions, licenses and Enbridge’s own operating 20 
requirements.  Field maintenance and operations staff will ensure the safe and reliable 21 
operation of the equipment and facilities in accordance with Enbridge’s operation and 22 
maintenance procedures and preventative maintenance program. 23 

7.6. Engineering – List of Manuals 24 

7.6.1. List of Manuals 25 

 26 
 

DOCUMENT TITLE 
 

LATEST REVISION 

 
Design Standards 

 
D02-101 Design Basis, Electrical, 
Instrumentation, and Control 

 
August  2015 

 
D02-102 Design Basis, Main Line 

 
October  2014 

https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D02-103.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D02-103.pdf
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DOCUMENT TITLE 

 
LATEST REVISION 

 
D02-103 Design Basis, Station and Terminal 

 
October 2015 

 
D02-104 Hazardous Area Classification 

 
October  2013 

 
D02-109 Pipeline Transient Hydraulics 

 
October 2015 

 
D02-110 Fatigue Design of New Pipelines 

 
July 2013 

 
D04-101 Cathodic Protection, Mainline and Station 

 
October 2015 

 
D04-102 Painting, Coating and Lining 

 
July 2006 

 
D05-102 Earthwork, Grading, Roads and Pavement 

 
July 2015 

 
D05-103 Trenches, Underground Lines 

 
August 2015 

 
D05-301 Building, Station and Terminal 

 
October 2015 

 
D05-401 Platforms, Stairs, and Ladders 

 
December 2013 

 
D05-402 Structural Steel 

 
November 2014 

 
D06-101 Piping Design and Construction, 
Mainline 

 
November 2015 

 
D06-103 Crossing Design, Mainline 

 
November 2013 

 
D06-104 Pipe and Fittings, Steel 

 
September 2015 

 
D06-105 Valve, Steel 

 
November  2015 

 
Design Standards 

 
D06-106 Piping Design & Construction, 
Auxiliary 

 
September 2015 

 
D07-201 HVAC, Building, Station and Terminal  

October 2015 

 
D10-101 Power System Design 

 
December 2014 

https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D02-103.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D02-104.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D02-104.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D05-103.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D05-103.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D05-202.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D05-202.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D05-202.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D06-104.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D06-105.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D10-102.pdf
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DOCUMENT TITLE 

 
LATEST REVISION 

 
D10-103 Switchgear and Motor Control Center 

 
June 2015 

 
D10-104 Auxiliary Power Supplies 

 
October 2015 

 
D10-201 Wiring Methods 

 
October 2014 

 
D10-202 Grounding Methods 

 
October 2014 

 
D11-201 Lighting 

 
November 29, 2013 

 
D11-301 Valve Actuation and Control 

 
September 30, 2015 

 
D12-104 Overpressure Protection 

 
April 29, 2015 

 
D12-105 Mainline Leak Detection Equipment 

 
October 2015 

 
D12-201 Instrumentation, General 

 
May 28, 2014 

 
Construction 

 
PCS-001 Pipeline Construction 

 
July 29, 2015 

 
PCS-002 Pipeline Welding 

 
November 25, 2015 

 
PCS-003 Non-Destructive Testing 

 
September 25, 2014 

 
PCS-004 Pipeline Field Coating 

 
October 29, 2014 

 
PCS-005 Pipeline Hydrostatic Testing 

 
February 25, 2015 

 
PCS-006 Horizontal Directional Drilling 

 
August 26, 2015 

 
CPCS-007-SPEC-PCCT 

 
December 13, 2013 

 
PCS-008 Pipeline Surveying 

 
December 17, 2014 

 
PCS-010 Horizontal Directional Boring 

 
October 28, 2015 

 
PCS-011 Directional Microtunnelling 

 
November 26, 2014 

https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D10-103.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D10-201.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D10-202.pdf
https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/std/D11-301.pdf
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DOCUMENT TITLE 

 
LATEST REVISION 

 
FCS-002 Installation of Underground Piping and Electrical 
Services 

 
September 24, 2014 

 
FCS-004 Roads 

 
November 29, 2014 

 
FCS-008 Steel Piles 

 
October 29, 2014 

 
FCS-010 Electrical – Power, Lighting, Heating, Alarm, and 
Control 

 
December 17, 2014 

 
FCS-011 Instrument – Installation, Mounting, Supports, 
and Winterization 

 
December 6, 2012 

 
FCS-012 Facility Piping Construction 

 
June 24, 2015 

 
FCS-013 Piping Class NPS 6 and Under 

 
January 28, 2015 

 
FCS-014 Pressure Testing – Facility Piping 

 
October 7, 2013 

 
FCS-015 Mechanical Equipment Installation 

 
December 17, 2014 

 
FCS-017 Field Coatings for Below Grade 

 
July 30, 2012 

 
FCS-018 Structural Steel 

 
November 26, 2014 

 
FCS-019 External Painting 

 
December 14, 2012 

 
FCS-021 Nondestructive Testing for Pressure Piping 
Welds 

 
June 25, 2014 

 
FCS-023 Field and Shop Fabrication Welding of Facility 
Piping Systems 

 
June 24, 2015 

 
Environment 

 
Enbridge Environmental Guidelines for 
Construction 

 
February  2014 

 
Enbridge Waste Management Plan 

 
November 2014 

 
Safety 
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DOCUMENT TITLE 

 
LATEST REVISION 

 
Enbridge LP/MP Safety Manual 

 
January 2015 

 
Operating and Maintenance Manuals 

 
Book 1 – General Compliance Reference 

 
October 2015 

 
Book 2 – Safety 

 
November 2015 

 
Book 3 – Pipeline Facilities 

 
November  2015 

 
Book 4 – Welding 

 
November 2015 

 
Book 5 – Petroleum Quality and Measurement 

 
December 2014 

 
Book 6 – Equipment Maintenance 

 
August 2015 

 
Regional Integrated Contingency Plans 

 
November 2015 

 
Book 8 - Environment 

 
July  2015 

 1 

https://lpconnect.enbridge.com/whalecomace30e3c7ed10cf5ba751e3b0da4946edb3546fe78548dac5a/whalecom0/engdocuments/WebDocuments/SafetyManuals/2010%20CSM.pdf

	ENGINEERING
	7.1. Engineering Design
	The facilities for the Project will be designed, constructed and operated in accordance with applicable regulations, and industry codes and standards. As the Project falls under the jurisdiction of the NEB, Enbridge will comply with the latest NEB reg...
	7.1.1. Project Scope
	The Line 10 Westover Segment Replacement Project includes the following scope:
	 ROW preparation;
	 The replacement of approximately 325 km of the existing 324 mm (12 inch) Line 10 with 508 mm (20 inch) pipe, including Stringing, bending, welding, trenching, installation, and backfilling;
	o The installation of a new pig launching trap and leak detection meter at Westover Terminal, including electrical and instrumentation;
	 The installation of four RSVs:
	o Two at locations where new permanent easement will be acquired, complete with electrical building and wireless communication, and;
	o Two at existing facility sites;
	 Two horizontal directional drills (“HDD”) to mitigate the two wetlands to be crossed, to be completed in compliance with the feasibility studies being prepared:
	o Approximately 572 m Westover Wetland HDD;
	o Approximately 426 m Environmentally Sensitive Feature HDD;
	 King’s Highway crossings under the Ontario Ministry of Transport (“MTO”) jurisdiction will use a bored crossing method as supported by a Geotechnical Report, including comments and recommendations with respect to construction methodology (feasibilit...
	 A CN Railway (“CN”) crossing will use a bored crossing method as supported by a Geotechnical Report, including comments and recommendations with respect to construction methodology (feasibility assessment), per CN requirements;
	 Municipal road crossings using a bored method.  Where a horizontal directional bore (“HDB”) is being considered as the primary crossing method will be supported by a Geotechnical Report, including comments and recommendations with respect to constru...
	 The decommissioning in place of approximately 32 km of existing NPS 12 pipeline from Westover Terminal to Nanticoke Junction in accordance with OPR section 45.1 and CSA Z662-15; and
	 The validation of installation on the HDD section with a high resolution caliper tool run.
	Maps showing the proposed route of the Project can be found in Appendix 7.8.  The Westover Terminal Plot Plan can be found in Appendix 7.5 and the Nanticoke Junction Terminal Plot Plan can be found in Appendix 7.6.
	7.1.2. Pipeline Specifications
	Pipe for the proposed pipeline will be made of low carbon, high-strength Grade 359 or 483 (X-52 or X-70) or equivalent grade steel and will be manufactured using electric resistance welded welding process.  The pipe shall be made to a standard or spec...
	The below table summarizes the design parameters and estimated quantities of pipe required for the replacement pipeline, which may be modified during design engineering.
	In addition to the quantities of line pipe shown in Table 7.1, short lengths of crossing pipe will be needed for crossing railways, roads, significant rivers, and other areas.  The lengths and wall thicknesses of these additional pipe sections will be...
	Table 7.1
	New Pipe Preliminary Design Parameters
	7.1.3. Facility Design
	Metering Facilities
	One Ultrasonic Leak Detection Meter will be installed at Westover Terminal upstream of the pig launching trap.  The Westover Terminal Plot Plan in Appendix 7.5 can be referenced for more information on the valve locations.  The final selection of mate...
	Pigging Facilities Specifications
	Table 7.2 outlines the preliminary design parameters for the pig trap facilities.  The barrel OD, material grade and wall thickness for the various components of the pig trap facilities will be finalized during detailed engineering and design.
	The pig traps will be designed to handle the latest models of in-line inspection tools, as well as standard pigs for cleaning and pipeline integrity.  The pig trap end closures will be double yoke swing type.
	The pipe and barrel section of the pig trap assemblies will be made of either low carbon, high strength, low alloy steel or quenched and tempered carbon steel, and will be produced as a seamless pipe or from formed pipe or rolled plate.  The final sel...
	Table 7.2
	Pig Trap Preliminary Design Parameters
	Valve spacing and a map showing valve locations
	Remote Sectionalizing Valves will be installed along the proposed pipeline, in accordance with the requirements of CSA Z662-15.  Factors considered in selecting RSV locations include:  public safety, environmentally sensitive areas, and operations and...
	Outlined in Table 7.3 below is the preliminary sectionalizing valve locations for the proposed pipeline.  The Pipeline schematic in Appendix 7.3 can be referenced for more information on the valve locations.  Each sectionalizing valve site will be equ...
	The design, manufacture and testing of all valves and fittings will be completed in accordance with the requirements of CSA Z662-15.  All valves and fittings will be compatible with the line pipe to which they are connected.
	Table 7.3
	Preliminary RSV Locations
	7.1.4. Corrosion control elements
	The primary external corrosion control for the proposed pipeline will be provided by a fusion bonded epoxy (“FBE”) coating that will be applied at a pipe coating plant.  Pipe for trenchless sections of the pipeline will use dual powder coating that wi...
	The Project will not transport hydrocarbons containing significant corrosive or abrasive properties; therefore, an internal pipe coating is not required.
	An impressed current CP system will be used as a secondary corrosion control measure for the proposed replacement pipeline.  The CP system will be designed and installed in accordance with applicable codes, regulations and Enbridge Operations and Main...
	Test stations and coupon test stations will be installed at appropriate intervals along the proposed pipeline to confirm the effectiveness of the applied CP current and to permit pipeline access for other corrosion control monitoring activities.
	7.1.5. Crossings
	The proposed pipeline will cross existing highways, roads, railway lines, foreign pipelines and utility lines.  Table 7.4 lists the approximate number of known crossings; a detailed survey of the pipeline route is being conducted in late 2015. All cro...
	TABLE 7.4
	Road, Railway and Other Crossings
	The load imposed on the pipeline by road and rail traffic will be considered in the design of these crossings.  Generally, trenchless crossings, such as bored crossings, will be used below highways, railways and municipal roads to avoid traffic disrup...
	Foreign pipeline and buried utility lines will be crossed using several techniques, including boring and open cut.
	Refer to the Preliminary Master Crossing List in Appendix 7.7 for detailed information.
	7.1.6. Pipeline Class locations
	As with the existing Line 10 pipeline that is being replaced, the proposed pipeline will be designed and operated as an LVP pipeline.  This Project has Class Locations 1, 2 and 3.  In accordance with Table 4.2 of CSA Z662-15 for the design of LVP pipe...
	7.1.7. Emergency Preparedness and Response
	The National Energy Board all-company letter dated April 2002 identifies eight major elements of an appropriate and effective Emergency Preparedness and Response (“EPR”) program.  Enbridge’s EPR Program complies fully with the National Energy Board On...
	 EPR Program Development (Hazard Assessment): Enbridge's EPR Program is well established, with hazard assessment primarily being addressed through the Operational Risk Management group and its management of high consequence areas throughout the pipel...
	 Emergency Procedures Manual: The requirement to have emergency procedures is addressed with Enbridge’s Integrated Contingency Plans (“ICP”) (on file with the Board), and is augmented by Regional Emergency Response Directories, Terminal Tank Fire Pla...
	 Liaison Program (First Responders): As outlined in Enbridge’s Operations & Maintenance Manuals Books 1, 2, and ICPs (on file with the Board), first responders are regularly consulted and play an integral role in Enbridge's Emergency Response Program...
	 Continuing Education Program (Public): In addition to consultation through the Enbridge’s Public Awareness Program, appropriate public groups are engaged in regular emergency response exercises as executed throughout Enbridge Operations.
	 Emergency Response Training: As outlined in Enbridge’s Operations & Maintenance Manuals Books 1, 2, and ICPs, regular emergency response training is executed at established frequencies.
	 Emergency Response Exercises: As outlined in Enbridge’s Operations & Maintenance Manuals Books 1, 2, and ICPs, regular emergency response exercises are executed annually at established frequencies.
	 Incident and Response Evaluation: In addition to regional evaluation of emergency response exercises, overall incident response and evaluation is managed through the Enbridge Regulatory Compliance and Operations Management group with assistance from...
	 Emergency Response Equipment: emergency response equipment requirements are outlined in both Enbridge’s ICPs and Regional Emergency Response Directories.
	7.1.8. Third Party Damage Prevention
	Prior to construction, Enbridge, along with its contractor will develop and implement a strategy for managing all the foreign crossing utilities and will ensure that all parties understand their roles and responsibilities.  Measures will include but w...
	 An electronic sweep of the entire construction right-of-way to locate buried facilities, known as a four-way sweep;
	 Implement “Call before you dig program”;
	 Review and approve Contractor’s ground disturbance practices;
	 Meet with Field Representatives on site;
	 Permanent ground disturbance supervision by Enbridge;
	 Enbridge, along with its contractor, will use a third-party line-locating company to conduct an additional and independent four-way sweeps of the ROW, including additional or extra workspaces.  The results of these sweeps will be compared to identif...
	 All crossing agreements and/or permissions granted will be reviewed for site-specific conditions and copies will be onsite prior to construction.
	Once the Project is placed into operation, other damage prevention measures will be implemented. These measures may include:
	 A ROW surveillance and maintenance program;
	 Standards for locating and marking pipelines;
	 Crossing and encroachment agreement process;
	 Risk assessment for third-party activity;
	 Land use monitoring program;
	 Public awareness program;
	 One Call registration and management system;
	 Ground disturbance procedures;
	 Vehicle crossing management system; and
	 Unauthorized ground disturbance reporting procedure.
	7.1.9. Decommissioning the Existing Pipeline Segment
	The replaced segment of the Line 10 pipeline (approximately 32 km) will be decommissioned and left in place following the requirements of CSA Z662-15.  This will prevent erosion, compaction and the mixing of topsoil and subsoil.  All hydrocarbons will...
	Several steps will be undertaken to manage this process safely and in a manner that minimizes effects on stakeholders and the environment:
	 Physically separate the replaced portion of line from any in-service piping/facility;
	 Drain and pig the line to empty the service fluid;
	 Purge the line with an inert gas;
	 Weld caps on the ends of the section of the replaced line to seal effectively; and
	 Maintain the cathodic protection system and continue to monitor the replaced section of the pipeline in perpetuity.
	7.2. Engineering – Integrity Management
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