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Ken Jacobson 
Director 
Athabasca and Northern Regions Operations 

 Enbridge Pipelines (NW) Inc.  
Box 280  
Norman Wells, NT X0E 0V0 
Canada 
 

January 19, 2018 
 

Line 21 Indigenous Groups, Communities and Stakeholders 
 

Line 21 Reactivation Application 
 
Through the ongoing monitoring program for the Line 21 pipeline (Line 21), Enbridge identified 
increased rates of movement around the south slope of the Mackenzie River crossing.  As a result, in 
December 2016, as a precautionary measure, Enbridge took action to shut down Line 21, and purged 
and isolated the segment of pipeline at the Mackenzie River crossing.  
 
This letter accompanies the draft reactivation application that we committed to send you for your 
consideration.  We will be meeting with your communities and groups in the coming month to address 
any questions you may have about the application. 
 
The reactivation application contains the following information: 

 The rationale for bringing the pipeline back into service; 

 A schedule outlining when reactivation of the pipeline is planned; 

 A description of the activities associated with the reactivation; 

 The operating conditions under which Line 21 will operate, once it has been reactivated; 

 An estimate of the costs associated with the reactivation;  

 Confirmation that Enbridge will follow the requirements of applicable industry standards; and  

 An engineering assessment demonstrating the integrity of the pipeline system and its suitability 
for the proposed service.  

 
It is important to note that the reactivation application is not an application for the continued operation 
of Line 21; Enbridge already has the necessary approvals and permits to operate Line 21. Rather, the 
purpose of the reactivation application is to demonstrate that, after assessing the integrity of the 
pipeline, the restart of Line 21 will be carried out in a safe manner.  Enbridge does not anticipate any 
physical work or ground disturbance associated with the reactivation of Line 21. 
 

Please do not hesitate to reach out to us if you have any questions, concerns or input you may have 

regarding the Line 21 Project or the deactivation / reactivation applications. You can contact us at 1-888-

992-0997 or by email at projects@enbridge.com 

 

Sincerely, 

 
Ken Jacobson 
Director 
Athabasca and Northern Regions Operations 
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1.0 Executive Summary and Rationale 

In December, 2016, Enbridge Pipelines (NW) Inc. (“Enbridge”) suspended routine operation 
of Line 21 and ceased liquid petroleum flow on all but the southern-most portion of the line 
(KP839.2 – Zama). This self-imposed shutdown was in response to a geohazard threat at 
KP529. On March 10, 2017, Enbridge submitted an application for the Line 21 Segment 
Replacement Project, the purpose of which was to replace the segment of Line 21 that 
crosses through the geohazard threat area (NEB File Number OF-FAC-OIL-E 102-2017-07 
01).  On December 5, 2017, Enbridge submitted an application to deactivate the majority of 
Line 21, as it has been out of active service for longer than 12 months [NEB Filing ID 
A88420].   

Enbridge is now applying to reactivate the majority of Line 21, in accordance with the 
requirements of section 45 of the National Energy Board Onshore Pipeline Regulations 
(“OPR”).  Enbridge plans to maintain Line 21 in a deactivated state until such time as the 
construction of the Line 21 Segment Replacement Project is complete, at which time 
Enbridge plans to reactivate Line 21, pending National Energy Board (“NEB”) approval. The 
target date for restarting the line, pending regulatory approvals, is September 30, 2018. 

Enbridge submits that while the shut-down of Line 21 has been a necessary and proactive 
precaution in order to ensure the operational integrity of the pipeline, timely reactivation of 
the pipeline would be in the public interest, so that Imperial Oil’s Norman Wells operation 
can be restarted and economic benefits to local communities restored.  

2.0 Engineering 

2.1 Reactivation Activities and Schedule 
 
As outlined in the application to deactivate Line 21, preventative maintenance activities on 
the pipeline system are being continued during the period of deactivation to ensure Line 21 
can be returned to operation in a timely manner.  Maintenance and monitoring of Line 21 
continues as if the line were operating, including: active pressure monitoring at Control 
Centre Operations, active leak detection monitoring, aerial patrols, station visits and 
inspections, cathodic protection monitoring, and instrumentation monitoring.   

The proposed reactivation activities will include the following: 

• Return equipment and instrumentation removed, de-energized, or isolated during 
deactivation to operable conditions; 

• Commission relocated valve site; 

• Fill new pipe with crude oil; and 

• Return pipeline to normal operation. 

https://apps.neb-one.gc.ca/REGDOCS/Item/View/3391092
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A portion of the pipeline from KP523.8 – KP530.3 has been physically isolated, purged of 
liquid petroleum, capped, and filled with inert nitrogen gas at low pressure. This portion 
includes the segment of pipeline which was at risk from the geohazard threat of the south 
slope of the Mackenzie River (the segment that will be decommissioned and replaced by 
the Line 21 Segment Replacement Project). In addition, pending approval of the Line 21 
Segment Replacement Project, Enbridge plans to purge crude oil from KP530 – KP542 as 
part of the Emergency Flow Restricting Device (“EFRD”) valve relocation, and will also fill 
this short segment with inert nitrogen gas at low pressure. This section of pipeline will be 
pressurized with nitrogen and then filled with crude oil using pigs as a physical barrier 
between the crude oil and the nitrogen. Nitrogen will be vented from the pipeline until the 
voided section of pipeline is filled. Once filled, the pipeline will be re-started and returned to 
normal operation. Wet commissioning of the relocated EFRD and replacement pipe may be 
subject to a leave to open application, pending NEB approval of the Line 21 Segment 
Replacement Project. 

 

All motor-operated valves along the pipeline and within facilities will be operated through the 
Supervisory Control and Data Acquisition (“SCADA”) system and field witnessed prior to 
restart to ensure operability. Pump stations will be inspected by technicians to ensure the 
equipment is operable and ready for reactivation. The relocated valve at KP 530.4 will be 
electrically and mechanically commissioned.  

2.2 Engineering Assessment and Operating Conditions 

Enbridge has prepared an Engineering Assessment in accordance with the requirements of 
CSA Z662-15, specifically clause 10.1.1 and clause 10.15.2.1 for reactivation of piping.  The 
Engineering Assessment, attached as Appendix A, outlines the proactive and prudent 
measures that Enbridge is taking to ensure the pipeline system is suitable for reactivation and 
resumption of operation under NEB Order MO-19-93, as amended.  The Engineering 
Assessment demontrates the integrity of the pipeline system and concludes that Line 21 is 
suitable for its intended service under the operating conditions outlined in that Order.  The 
proposed operating conditions will be the same as those in which the pipeline operated prior to 
de-activation. 

The Engineering Assessment addresses the following: 

• Design basis of the pipeline system      

• Operating conditions        

• Loading conditions         

• Material specifications and properties     

• Manufacturing process       

• Installation methods        



Enbridge Pipelines (NW) Inc. 
Draft Application to Reactivate Line 21 – distributed for review  
  

5 
 

• Construction and testing specifications     

• Physical configuration        

• Pipeline condition        

• Threat assessments, deterioration modes and detection means  

• Interaction of identified hazards      

• Mechanism or mode of imperfection formation, growth, and failure  

• Service, operating, and maintenance history     

• Appropriateness of repair and remediation methods    

• Risk assessment based on credible threats and consequences  

2.3 Compliance with Regulations, Codes and Standards 

Enbridge will carry out the reactivation in accordance with the requirements of the OPR and 
CSA Z662-15, as well as with the current versions of Enbridge’s Engineering Standards, 
Operation and Maintenance Manuals, Environmental Guidelines for Construction, and 
Waste Management Plan, all of which are on file with the NEB. 

3.0 Environmental and Socio-Economic Assessment 

Enbridge retained Dillon Consulting Limited to prepare an Environmental and Socio-
Economic Assessment (“ESA”) for the reactivation application, in accordance with Guide H 
and Guide A.2 of the NEB Filing Manual, attached as Appendix B.  Considering that the 
reactivation will require no new land and no physical activities outside of normal operational 
tasks to complete, the interaction between the reactivation and environmental and socio-
economic elements is anticipated to be limited.   

4.0 Economics 

4.1 Project Cost 

The estimated cost of the activities associated with the reactivation, as outlined in Section 
2.1 above, is $XX million. The costs of reactivation activities will be recovered by Enbridge 
through tolls charged to the Line 21 shippers. The Norman Wells Pipeline Agreement 
enables Enbridge to recover the Actual Full Cost of Service, based on each shipper’s 
allocable share. 
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4.2 Shipper Impact 

Enbridge’s primary customer, Imperial Oil (“IOL”), has indicated that Line 21 is an integral 
part of IOL’s Norman Wells operation [NEB filing ID: A82281-1]. Line 21 is the only available 
transportation option for oil produced at IOL’s Norman Wells operation, and as a result of 
the shutdown of Line 21, IOL’s Norman Wells production has been shut down. A restart of 
their production is wholly dependent upon the restart of Line 21. IOL’s Norman Wells 
operation is a significant economic contributor to the local community.   

5.0 Public Consultation and Indigenous Engagement 

Public consultation and Indigenous engagement for the reactivation application began in early 
November, 2017, when Enbridge mailed letters to Indigenous groups, communities and 
stakeholders along the entire Line 21 right-of-way (“ROW”) notifying them of the need to file a 
reactivation application.  Enbridge sent a follow-up letter in mid-December, 2017, providing 
more information about the reactivation application, including a summary of the application 
information, along with a commitment to provide a draft of the application and an invitation to 
meet to discuss any questions or concerns.   

Enbridge has had the opportunity to provide information about the reactivation application to 
many Indigenous communities while meeting with them about other items, to ensure they were 
aware that we would be filing the application and what would be contained in it.  On January 19, 
2018, Enbridge provided a draft of the reactivation application, including the draft Engineering 
Assessment and draft ESA, to Indigenous groups, communities and stakeholders.  

As the reactivation work would take place entirely within previously-disturbed existing ROW, 
without any ground disturbance, and as there are no interactions anticipated with any socio-
economic elements during reactivation, impacts to traditional use activities are not anticipated. 
Nevertheless, as Line 21 is located within the asserted traditional territories of several 
Indigenous groups, Enbridge has engaged with the following Indigenous groups and 
organizations about the reactivation application: 

• Łíídlįį Kų́ę́ First Nation 

• Dehcho First Nations 

• Tthets’éhk’edélî First Nation 

• Pehdezh Ki First Nation 

• Sambaa K’e First Nation 

• Fort Simpson Metis Nation Local #52 

https://apps.neb-one.gc.ca/REGDOCS/Search?loc=3224160&txthl=A82281-1&sr=1
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• Tulita Dene Band 

• Land use corporations, including: 

o Fort Norman Metis Land and Financial Corporation 

o Norman Wells and District Land Corporation 

o Tulita District Land Corporation 

o Tulita Land Corporation 

Enbridge has also engaged with the following stakeholders about the reactivation application 
[confirm prior to filing]: 

• Elected officials, municipal staff and representatives, including: 

o Hamlet of Tulita 

o Village of Fort Simpson 

o Fort Simpson Chamber of Commerce 

o Town of Norman Wells 

o Norman Wells and District Chamber of Commerce 

o MP for Northwest Territories, Michael McLeod 

o MP for Grande Prairie-Mackenzie, Chris Warkentin 

o MLA for Sahtu Region, Daniel McNeely 

o MLA for Nahendeh Region, Shane Thompson 

o Territorial ministries, departments, and agencies, including: 

 Environment and Natural Resources, GNWT 

 Oil & Gas Planning, GNWT 

 Mackenzie Valley Land and Water Board 

Between January 29 and 31, 2017, Enbridge will be holding meetings in Tulita and Norman 
Wells to discuss the reactivation application with the following communities: 

• Town of Norman Wells 
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• Norman Wells Land Corporation 

• Norman Wells Chamber of Commerce 

• Tulita Land Corporation 

• Hamlet of Tulita 

• Fort Norman Metis Land Corporation 

• Tulita Dene Band [to be confirmed] 

As part of its engagement with Indigenous groups regarding the Line 21 Segment Replacement 
Project, Enbridge entered into an Environmental Management Agreement with Łíídlįį Kų́ę́ First 
Nation, Sambaa K’e First Nation, Pehdzeh Ki First Nation, Tthets’éhk’edélî First Nation and 
Dehcho First Nations.  That agreement establishes a structure and process for addressing Dene 
concerns about the Line 21 Segment Replacement Project and the ongoing operation of Line 
21.  Through that process, Enbridge will share information about this reactivation application, 
and will work together with the communities to collect information about and resolve any 
concerns they may have associated to the reactivation application. 

To date, there are no unaddressed questions or concerns about the reactivation application 
[Insert information from upcoming engagement on reactivation application.  If there are 
outstanding questions or concerns, they will be summarized here, as well as Enbridge’s 
response].   

Should any parties raise any concerns or issues regarding the reactivation, Enbridge is 
committed to hearing, understanding, and responding to those issues or concerns. 

Enbridge recognizes that local Indigenous groups, as stewards of the land, have expressed an 
interest in ongoing operation of Line 21.  Enbridge is committed to working with First Nation 
communities to address any ongoing concerns.  As part of our ongoing public awareness 
program, we encourage Indigenous groups and all stakeholders to advise us if they have any 
concerns related to Line 21.  As a resource for local Indigenous groups and stakeholders, 
Enbridge’s guidelines “What to do in an emergency” are posted online at 
http://www.enbridge.com/projects-and-infrastructure/public-awareness/what-to-do-in-an-
emergency.  

6.0 Appendices 

Appendix A Engineering Assessment 

Appendix B Environmental and Socio-Economic Assessment 

http://www.enbridge.com/projects-and-infrastructure/public-awareness/what-to-do-in-an-emergency
http://www.enbridge.com/projects-and-infrastructure/public-awareness/what-to-do-in-an-emergency
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Appendix C Checklist – Common Information Requirements (Chapter 3) and Reactivation 
(Guide H) 
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1 Executive Summary 
 
Enbridge Pipelines (NW) Inc. (“Enbridge”) is applying to reactivate Line 21, in accordance with the 
requirements of section 45 of the National Energy Board Onshore Pipeline Regulations (“OPR”) and CSA 
Z662-15 (specifically clause 10.15.2 Reactivation of piping). This Engineering Assessment (“EA”) meets the 
requirement of CSA Z662-15 clause 10.15.2.1 for reactivation of a deactivated pipeline. This EA outlines the 
proactive and prudent measures Enbridge is taking to ensure the pipeline system is suitable for reactivation 
and resumption of operation under the captioned Order MO-19-93, as amended by National Energy Board 
(“NEB”) Orders AO-1-MO-19-93, AO-2-MO-19-93, AO-3-MO-19-93, AO-4-MO-19-93, AO-5-MO-19-93, and 
AO-6-19-93  (collectively the “Order”). Design and operating conditions, loading conditions, material 
properties, manufacturing process, installation methods, nondestructive examination (“NDE”), integrity 
management inspections, and potential risks and threats have been analyzed, as they pertain to the 
deactivation period and readiness for reactivation.  
 
After careful consideration of revised line conditions during deactivation, the integrity management plan for 
Line 21 has been adjusted and supplemented, using proven engineering principles, to ensure line safety for 
reactivation. Specifically, the provisions and actions shown in Table 1 address deactivation/reactivation-
specific threats and program changes to maintain system integrity for reactivation. 
 

Table 1 Integrity Management Program Change Overview 

Integrity Element Consideration Provision / Compensatory Action Reference 
Internal corrosion threat Conservative imperfection growth analysis Section 3.2.1a 

2017 NS-WG GEOPIG ILI cancelled Conservative strain analysis Reference [1] Section C.5 
Potential 2018 GEOPIG delay KP 299.5 excavation contingency Reference [1] Section C.5 

2018 Crack ILI delay to 2019 Conservative imperfection growth analysis 
and holistic threat mitigation strategy 

Section 3.2.1d and 
Reference [1] Section C.3 

Circ. Crack / Strain interaction Conservative threat interaction analysis Section 3.2.1e 
 
Currently deactivated Line 21 facilities and mainline pipe segments have been assessed and found suitable 
for reactivation for the intended operation under the Order. In addition to the provisions of Table 1, integrity 
management of Line 21 during the deactivation period matches that of an operational line with prescribed 
maintenance, monitoring, and reporting to the NEB under the Order. 
 
2 Introduction 
 
2.1 Background 
 
Enbridge suspended routine operation of most of line 21 in November, 2016 in response to a Geohazard 
threat at KP 529, with final flow termination in December 2016.  The crude oil transport operations at 
Norman Wells (KP 0.0), Wrigley (KP 336.4) and Mackenzie (KP 586.2) stations were suspended as a result.  
The majority of the mainline pipe has been deactivated and preserved using the light sweet crude under low 
pressure as the preservation medium. The stations were placed in a state of preservation with supporting 
utilities and systems remaining active.  
 
A small portion of the Mackenzie to Zama segment from KP 839.2 to Zama (denoted IJ-ZA) has been 
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operating at about 10% capacity through a side-stream injection point, and was not deactivated. A portion of 
the pipeline from KP523.8 – KP530.3 was physically isolated, purged of liquid petroleum, capped, and filled 
with inert nitrogen gas at low pressure. This portion includes the segment of pipeline which was at risk from 
the geo-hazard threat of the south slope of the Mackenzie River (the segment that will be decommissioned 
and replaced by the Line 21 Segment Replacement Project; NEB File Number OF-Fac-Oil-E102-2017-07 01). 
Upon completion of the segment replacement project, the new segment will be connected to the 
deactivated pipeline upstream and downstream in preparation for reactivation. The scope of re-activated 
systems is intended for the same Low Vapor Pressure (“LVP”) sweet crude oil which matches the original 
design service prior to deactivation.  
 
In accordance with NEB guidelines for reactivation and CSA Z662-15 [Reference 2] requirements, an 
Engineering Assessment is presented to substantiate the suitability of the line for the intended usage prior to 
reactivation. 
 
2.2 Objective of Assessment 
 
The objective of this Engineering Assessment is to evaluate Enbridge’s facilities and pipeline for the scope of 
reactivation in accordance with CSA Z662-15 and NEB requirements and to determine whether additional 
risk mitigation measures are required in order to ensure safe and reliable restart and subsequent operation. 
 
2.3 Scope of Assessment 
 
The scope of this Engineering Assessment includes evaluation of the suitability of sections of deactivated 
piping and commodity delivery equipment to be safely reactivated, with resumption of full stream 
commodity delivery from Normal Wells to Zama, considering the conditions and timeframe of deactivation.  
 
The scope of station piping to be reactivated is identified in the attached piping drawings, Figure 1 through 
Figure 5. For this Engineering Assessment, station piping being evaluated commences at the receiving trap 
and terminates at the sending trap of each station.  The station piping within scope is shown in teal on the 
attached drawings. 
 
The EA scope for mainline piping includes the segments of Line 21 mainline pipe deactivated. Specifically, the 
mainline segments being reactivated include piping from:  

• the sending trap to the receiving trap from Norman Wells station to Wrigley station, 
• the sending trap at Wrigley station to the upstream tie-in for the replacement segment at KP528.1, 
• the downstream replacement segment tie-in at KP530.3 to the receiving trap at Mackenzie station, 

and 
• the sending trap at Mackenzie station to the side-stream injection point at KP839.2 (“IJ”).  

Mainline integrity for KP528.1-530.3 is substantiated through the replacement segment project.  
 
The mainline from IJ to the receiving trap at Zama was not de-activated, however, it is affected by Integrity 
Management changes (delay in Crack ILI). The integrity of that segment (adequate fatigue life) under the 
new plan is substantiated in the Deactivation Application [Reference 1]. 
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2.3.1 Norman Wells 
 

 
 

Figure 1 Norman Wells Station – Part 1 – connection to IOL 

 

 
Figure 2 Norman Wells Station – Part 2 
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Figure 3 Norman Wells Station – Part 3 – connection to line 21 
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2.3.2 Wrigley 
 

 
 

Figure 4 Wrigley Station 
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2.3.3 Mackenzie 
 

0  
Figure 5 Mackenzie Station 
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2.4 Methodology and Applicability 
 
The methodology employed in this Engineering Assessment is based on the requirements and considerations 
defined in Section 10 of CSA Z662-15 as well as Enbridge’s Engineering Assessment Process.  
 
The Engineering Assessment methodology prescribes that these essential elements be examined and 
reported: 

• Design         (Section 3.1.1) 
• Operating conditions       (Section 3.1.2) 
• Loading conditions         (Section 3.1.3,3.1.4) 
• Material specifications and properties     (Section 3.1.5) 
• Manufacturing process       (Section 3.1.6) 
• Installation methods       (Section 3.1.6) 
• Construction and Testing Specifications     (Section 3.1.7) 
• Physical configuration       (Section 3.1.8) 
• Pipeline condition        (Section 3.2.1) 
• Threat assessments, deterioration modes and detection means  (Section 3.2.1) 
• Interaction of identified hazards      (Section 0, 3.2.1g) 
• Mechanism or mode of imperfection formation, growth, and failure  (Section 3.2.1) 
• Service, operating, and maintenance history     (Section 3.2.2) 
• Appropriateness of repair and remediation methods    (Section 3.2.2) 
• Risk assessment based on credible threats and consequences  (Section 3.2.3,3.2.4) 

 
This Engineering Assessment is applicable to the scope of piping defined in Section 2.3 and in the reference 
documents for the intended service under the Order and design conditions defined in the following sections. 
 
 
3 Assessment 
 
3.1 Design Basis of the Pipeline System 

 
3.1.1 Design Conditions 

 
Facilities Design Considerations 
The Engineering Assessment was supported based on existing data and supplemental testing which includes 
original strength reports, NDE reports, material test reports (“MTR”) and NEB notifications.  The following 
points summarize the supporting information utilized in the assessment of the reactivation. 
 

• Ultrasonic testing (“UT”) and visual inspection has been performed and the results 
satisfy the applicable codes and standards. 

• Existing piping design drawings accurately represent the materials used in the line. 
• Existing MTRs are available and the heat map is also available for the majority of the 

reactivation scope. There is sufficient MTR and heat map information available to be 
representative of the entire system in order to conduct this Engineering Assessment. 

• A review of existing NDE documents, demonstrates that the pipeline system within 
reactivation scope has gone through proper NDE and meets the applicable codes and 
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standards at the time of construction. 
• Facilities hydrostatic test results obtained confirm that the testing done at the time of 

original construction satisfied applicable codes and standards in place at the time of 
construction.  

• Construction and installation of the piping was in accordance with the applicable codes 
and regulations at the time of construction. 

• As per recent visual inspection performed on the system to be reactivated, no fatigue 
damage was observed to have occurred on the line. 

• Visual inspection has been performed on all above ground piping and components and 
no major deficiencies were found. No major or significant repairs have been done on the 
underground portion of the pipeline. 

• The maximum operating pressure (“MOP”) for reactivation is consistent with the original 
design conditions and service is not anticipated to change. 

• Records for this scope of work confirm that there were no Non-Conformance Reports 
(“NCR”) found to exist for the construction of this line. 

 
Fluid Properties 
 
The reactivation fluid properties for the Line 21 are to be the same as the conditions prior to deactivation. 
Based on process data from recent samples of product, the fluid properties are summarized in Table 2 and 
Figure 6.  

Table 2 - Fluid Properties for Line 21 

Property Value 
Commodity Norman Wells Light Sweet Crude 
Density (Kg/M3) 821.5 
Vapour Pressure 99.3 
Average Kinematic Viscosity at 10˚C 4.8 

 
Since the intended service fluid for the line after reactivation is the same as that used prior to deactivation, 
there are no impacts expected to the suitability of the line for the proposed commodity. 
 

 



Line 21 Reactivation Engineering Assessment 
 

Enbridge Pipelines (NW) Inc. 
           January 2017 

 

Page 13 of 38 
 

Figure 6 Norman Wells Commodity Viscosity vs Temperature 

 
Design Conditions Prior to Deactivation 
 

Suction Piping at Norman Wells 
 
The line was used for the following design conditions prior to deactivation: 

• Rating:  PN20 
• Design Pressure = 1900 kPa 
• Hydrostatic test Pressure = 2844 kPa 

 
Other station piping, all locations 

 
The line was used for the following design conditions prior to deactivation: 
 

• Rating: PN100 
• Design Pressure = 9930 kPa 
• Hydrostatic test Pressure = 14962 kPa 

 
Design Conditions for Reactivation 
 
Suction Piping at Norman Wells 
 
The line was used for the following design conditions prior to deactivation: 

• Rating:  PN20 
• Design Pressure = 1900 kPa 
• Hydrostatic test Pressure = 2844 kPa 

 
Other station piping, all locations 
 
The line was used for the following design conditions prior to deactivation: 
 

• Rating: PN100 
• Design Pressure = 9930 kPa 
• Hydrostatic test Pressure = 14962 kPa 

 
The minimum wall thickness required for each piping component in the line for the intended design 
conditions is calculated using the formula from Paragraph 4.3.5.1 of CSA Z662-15: 
 

𝑃 =
2𝑆𝑆
𝐷

∗ 𝐹 ∗ 𝐿 ∗ 𝐽 ∗ 𝑇 

Where 
P  = design pressure, MPa 
S  = specified minimum yield strength, as specified in the applicable pipe standard or specification, 
MPa 
t  = design wall thickness, mm 
D  = outside diameter of pipe, mm 
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F  = design factor = 0.6 for LVP facility piping 
L  = location factor = 1 
J  = joint factor = 1 
T  = temperature factor = 1 
 

The system was designed to the code at the time, CSA Z183. The current code is CSA Z662-15, and this 
Engineering Assessment is following the requirements of CSA Z662-15 for the completion of an Engineering 
Assessment.  The design factor utilized for the assessment for the Line 21 Facilities line reactivation 
program is 0.6, which is more conservative than the typical 0.8 as per CSA Z662-15 specification 
requirements.  
 
Following this method, the minimum required wall thickness for the different pipe sizes on the line is 
summarized in Table 3. 

 
Table 3 - Minimum Required Wall Thickness, Line 21 Facilities 

 
Piping at Line 21 Facilities 

NPS 10 NPS 8 NPS 8 NPS 8 NPS 6 

Material Z245.1 Cat I ERW A106  SMLS A106  SMLS Z245.1 Cat I ERW A106 SMLS 

OD, mm 273.0 219.1 219.1 219.1 168 

SMYS, MPa 241 Gr B Gr B 241 Gr B 

Design 
Pressure, kPag 9930 9930 1900 9930 1900 

Nominal Wall 
Thk, mm 12.7 12.7 8.2 8.18 7.11 

Min. Thk 
Required, mm 9.37 7.51 6.4* 7.52 6.4* 

*Per table 4.5 CSA Z662-15 
 
Mainline Design Considerations 

The Engineering Assessment considers the original pipeline design, and the suitability of the design for 
reactivation under the proposed operating conditions. Line 21 was constructed in 1983 and 1984 and was 
externally coated with yellow and orange jacket coating (extruded polyethylene) with shrink sleeves over 
the girth welds. The NPS12 Grade X52 pipeline was manufactured according to CSA Z245.1-M1982 and has 
a high frequency-electric resistance longitudinal weld (HF-ERW). Line 21 was designed to transport crude oil 
from Norman Wells to Zama along the route shown in Figure 7. Under the Order, maximum volume which 
can be transported is 110 m3 per hour. 
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Figure 7 System Map – Line 21 from GoogleEarth™ 

Line 21 is the northern-most mainline in the Enbridge system, and as such, has merited special design 
provisions. Soil type and ice content vary significantly along Line 21. The first 120 km is predominately 
permafrost. In general, most of the soils are glacially derived, but vary between glaciolacustrine (mostly silt 
and clay), till (clay to silt till), and glaciofluvial outwash. The ice content in the glaciolacustrine and till varies 
significantly along the alignment. In some areas the muskeg deposits are very thick. There are chillers within 
the plant in Norman Wells that cool the oil before it is injected to maintain thermal stability in the 
subterranean pipeline environs.  
 
The route has 207 monitored water crossings, and 139 monitored slopes. Many of the slopes have the 
pipeline buried in wood chips, with wood chip retaining cribs. The wood chips serve to (1) insulate and 
preserve any frozen soils supporting the pipeline thereby augmenting slope stability, and (2) reduce pipeline 
strain accumulation through friction and overburden weight reductions. The selection of Grade X52 NPS12 
pipe with D/t ratios ≤ 51 make Line 21 one of the most elastically and plastically compliant lines in the 
Enbridge system, accommodating large ground shift displacements before a wrinkle develops, a primary 
consideration for a line with numerous slopes and ground settlement areas.  
 
Line 21 incorporates check valves at strategic locations to prevent backflow and column separation in the 
presence of the elevation changes; elevation is shown in Figure 8. Note: The acronym “DPR” in the Figure 8 
legend stands for discharge pressure restriction, which is synonymous with “Current MOP” in this EA. 
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Figure 8 Pipeline Elevation, Maximum Operating Pressures, and Pressure Test 

The original MOP, and current Board ordered pressures are shown in Figure 8 and Table 4. Line 21 is 
designed to operate up to 38°C. 
 

Table 4 Original Design and Current Maximum Operating Pressures 

Parameter 
Trap Section 

NS-WG WG-MC MC-ZA 

 Original Design MOP 9908 kPa 
(1,437 psi) 

9894 kPa 
(1,435 psi) 

9922 kPa 
(1,439 psi) 

Current MOP (2015 NEB Miscellaneous Order)   7735 kPa 
(1,122 psi) 

5723 kPa 
(830 psi)  

4744 kPa 
(688 psi) 

Current MOP / Original Design MOP, % 78% 58% 48% 
 
 

Table 5 Mainline Pipeline Properties 

Manufacturer Vintage 

 
 

Diameter 
(“) 

Seam 
Type Coating Nominal 

Grade 

Nominal 
Wall 

Thickness 
(mils) 

Portion of 
Segment 

(Miles) (%) 

IPSCO 

1983 12.75 HF ERW 
Yellow Jacket 

(Shrink Sleeve at 
GW) 

X52 

272 156 29 

282 47 9 

368 < 1 < 1% 

375 5 1 

1984 12.75 HF ERW 
Yellow Jacket 

(Shrink Sleeve at 
GW) 

X52 

250 262 48 

257 1 < 1 

272 64 12 

375 4 < 1 
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Total Length Miles (km) 540 (869 km) 

3.1.2 Operating Conditions  
 

The operating conditions for reactivation of the line are the same as those prior to deactivation of the line 
for both temperatures and pressures. Because of this, no significant impacts to the suitability of the line, 
including materials, resulting from operating conditions are expected. Should operational conditions 
change in the future, Enbridge established monitoring and management of change protocols would trigger 
integrity management adjustments, if required. Maximum operating pressures are shown in Table 4, typical 
seasonal variation in operating temperatures are illustrated in Figure 11.  

 
The pressure cycling severity on Line 21 is ‘Light’ based on pressure cycling monitoring (“PCM”) 
computations carried out monthly by Enbridge’s Pipeline Integrity Department. In fact, the cycling on this 
line is among the lightest in the entire system as shown in Figure 9 and Figure 10. The pressure histogram 
for the southernmost segment IJ-ZA is shown for reference only; this segment was not deactivated. 
 

 
Figure 9: Pressure Cycling Severity: Light  



Line 21 Reactivation Engineering Assessment 
 

Enbridge Pipelines (NW) Inc. 
           January 2017 

 

Page 18 of 38 
 

 
Figure 10 Pressure Histogram Zama Station, 365 days 

Temperature data for Line 21 is reported to the NEB monthly during operation. Examining the average 
monthly temperatures on operating days from January through October 2016, the seasonal trend during 
normal operations is shown in Figure 11.  
 

 
Figure 11 Seasonal Variation of Oil Inlet Temperatures, Line 21, 2016 

3.1.3 Steady State Loading Conditions 
 
The proposed reactivation operating conditions of the line will be consistent to those applicable prior to the 
deactivation of the line, therefore, there are no expected impacts resulting from steady state loading 
conditions. 
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3.1.4 Transient Impact Assessment 
 
Based on the Terminal Delivery Transient Report, the maximum predicted transient pressure is less than the 
system MOP. There is no change expected in operating conditions between the original and newly proposed 
service of reactivation. As can be seen in Figure 6 the light sweet crude commodity will never approach the 
350 cSt threshold for flow difficulty. The Line may be restarted safely, observing the maximum operating 
pressures of Table 4, in a normal operating fashion since the average steady state temperatures of the oil-
filled line will not vary greatly from normal operating values (Figure 11).  
  

3.1.5 Material Specifications & Properties 
 
Mainline 
Mainline trap to trap material specifications and properties are shown in Table 5. The MTRs were reviewed 
and found to meet the requirements of the specifications, also noting that the material specifications are 
considered to be suitable for the line rating and design conditions. 
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Facilities 
The facilities piping materials were reviewed based on available MTRs and the heat map was available for 
the facility piping within the reactivation scope. Based on these MTRs, the following pipe materials are used 
in the line: 
 

• NPS 10 XS  Pipe ERW  Z245.1 Gr 241 
• NPS 8 XS Pipe Seamless (SMLS) A106  Gr.B 
• NPS 8 STD Pipe SMLS A106  Gr.B 
• NPS 8 8.18mm Pipe ERW Z245.1 Gr 241 
• NPS 6 STD Pipe SMLS A106 Gr B 

 
The MTRs were reviewed and found to meet the requirements of the specifications, also noting that the 
material specifications are considered to be suitable for the line rating and design conditions. 
 

3.1.6 Manufacturing Process & Installation Method 
 
Mainline 
Mainline trap to trap material specifications and properties are shown in Table 5. The method of installation 
was generally open-cut during the winter months, with wood chip insulation at critical slopes as discussed in 
Section 3.1.1. Heavy wall pipe is used at water crossings.  
 
Facilities 
The manufacturing processes used for the piping materials in the line were in accordance with accepted 
ASTM specifications recognized by CSA Z662-15. Installation methods used for this line were in accordance 
with the applicable CSA code and the applicable Enbridge facility construction specifications at the time of 
installation. 
 
Technical Data and Test Records 
 
The technical data available for the line includes: 

• MTRs for piping materials; 
• NDE reports at the time of construction; 
• Hydrostatic test report data including strength and leak tests. 

 
The technical records available were reviewed to evaluate the suitability of the line for the design and 
operating conditions proposed after reactivation. Available MTRs indicate that all manufacturers are in good 
standing in the supply chain and no issues have been reported based on NEB Safety Advisory.  
The welded pipe is either SMLS or employed high frequency weld processes, which satisfies the current 
standards and no other issues were identified in manufacturing methods utilized at the time of initial 
fabrication.  
 
The NDE reports include radiographic examination reports produced in 1984 during original construction. 
The available NDE reports and successful commissioning indicate the pipeline was built meeting applicable 
codes and standard.  
 
Survey Results 
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Ultrasonic inspection was performed at targeted locations in 2013 where the potential for metal loss due to 
internal corrosion was considered possible. The results show that the wall thicknesses meet the minimum 
wall thickness requirements. 
Visual inspection was conducted on accessible above ground portions of pipeline and on the underground 
sections of the pipeline. Visual inspection of painting and coating concluded that no apparent damage was 
found to the carrier pipe. 
 
 

 
 

Figure 12 Wrigley Station Below Ground NDE Inspection Locations 
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Figure 13 Mackenzie Station Below Ground Inspection Locations 

 
Appropriateness of Repair Methods 
 
Facilities 

As part of the visual inspection that has been performed on accessible above ground piping and 
components, no major deficiencies were identified. Painting and coating touch-ups are repaired under the 
normal operational maintenance program for the facility. No major or significant repairs have been 
performed on the underground piping.  

 
Mainline 

Reliability-centered maintenance of Line 21 includes application of repairs as required per the applicable 
Enbridge Operating and Maintenance Manual criteria at the time of the remediation activity, and may 
include actions such as coating removal, grinding, full encapsulation pressure-containing sleeve application, 
and recoating.  Repair methods implemented by Enbridge have an outstanding system-wide service record. 

 

3.1.7 Construction and Testing Specifications 
 

Based on existing documents and the supplemental construction and testing requirements executed during 
the original installation of the line indicate that the pipeline was designed, constructed and tested to CSA 
Z183. Large-bore valves were designed and tested to the respective industry standards available at the time 
of construction.  The CSA Z183 specification was the relevant standard for design, material selection, 
fabrication, installation, inspection, testing, operation, maintenance, and repair of onshore pipeline 
systems that transport liquid hydrocarbons, in force at the time of this system’s original design and 
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fabrication.  CSA Z183 was superseded by CSA Z662 in 1994, and therefore the assessment of this system 
for reactivation is being conducted utilizing the Z662-15 guidelines.  The original proof pressure test of the 
mainline was an air test; the certification hydrostatic test of the replacement segment project will confirm 
the mechanical integrity of the piping system on the replaced section, and that it meets CSA Z662-15 
requirements. 

 
 

3.1.8 Configuration of Pipeline System 
 
Mainline 

The before deactivation configuration of the mainline is conceptually identical to the reactivation 
configuration. The substantive changes are added stopples and valve location changes adjacent to the 
segment replacement project at the Mackenzie River crossing, along with the new heavy-wall pipe and 
Horizontal Directional Drill (“HDD”) installation.  

 
Facilities 
 

Norman Wells Station 
 
The NPS 8 line is primarily supported on a pipe-rack from the receiving trap to the sending trap. Within the 
Meter Room at Meter Manifold 101 the piping splits into two NPS 6 0 streams into two NPS 6 meter runs. 
After the Meter Manifold, the piping returns to the pipe rack as two NPS 8 suction lines. The lines continue 
on pipe-racks with branches entering and exiting the Pump Building until continuing on the pipe rack to the 
Line 21 sending trap. The piping from the receiving trap to the suction of the pumps is rated as PN20 piping 
up to the suction valve of the pumps. The piping from the pumps to the sending trap is rated as PN100 
piping. 

 
Refer to Sections 3.1.1 and 3.1.2 for a detailed assessment of the pipeline design and operating conditions. 
Since the new operating conditions for reactivation are consistent with the operating conditions before 
deactivation and are suitable for the design conditions, the line is considered to be adequately supported 
and sufficiently flexible for the new design conditions.  
 
Wrigley Station 
 
The PN100 NPS 8 piping is below grade from the receiving trap throughout the pump station to the sending 
trap with the following exceptions: 

• The piping that enters the pump building rises above grade within the perimeter of the pump 
building and is supported above grade within the confines of the pump station for all pumping units 
and returns below grade before exiting the perimeter of the pump building. 

• The leak detection metering piping is supported above grade starting at Valve 21-SDV-1 and returns 
below grade at valve 21-SDV-2 before entering Line 21. This piping is PN100 NPS 10. 

 
Mackenzie Hwy Station 
 

The PN100 NPS 8 piping is below grade from the receiving trap throughout the pump station to the sending 
trap with the following exceptions: 

• The piping that enters the pump building rises above grade within the perimeter of the pump 
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building and is supported above grade within the confines of the pump station for all pumping units 
and returns below grade before exiting the perimeter of the pump building. 

• The leak detection metering piping is supported above grade starting at Mackenzie HWY station 
valve 21-SDV-1 and returns below grade at valve 21-SDV-2 before entering Line 21. This piping is 
PN100 NPS 10. 

 
Valves and Major Equipment 
 

All valves and major equipment are preserved in accordance with Enbridge and vendor maintenance 
protocols, with weekly visual inspection for condition. All large bore valves, as well as the static mixer and 
basket strainer, will be visually inspected prior to reactivation to ensure they are in suitable condition to 
reactivate the line to resume service under the operating conditions specified by the Order. All valves have 
been cycled annually and inspected for condition in accordance with the deactivation application and plan 
[Reference 1]. 

 
3.2 Threat Assessment 
 

3.2.1 Condition of Piping 
a. Internal Corrosion 

 
Facilities 

Inspection locations shown in Figure 12 and Figure 13 were inspected by Acuren in 2013 observed no 
reportable (>10% of wall thickness) internal corrosion.    

 
Mainline 

The commodity present in the line was found to be an excellent corrosion-inhibitor and a suitable 
deactivation storage medium.  Recent (Q1 2017) cut-out sections of Line 21 were examined for internal 
corrosion; a sample at NS-WG KP 303 GW 114710 is shown in Figure 14 after over 30 years of contact with 
the light sweet crude commodity (and after sandblasting). There were no internal corrosion features. [KP 
303 is an overland region of the pipeline; the cut-out was to remediate a sag-bend wrinkle.] 

 
Figure 14 Internal Surface Appearance, NS-WG GW 114710 
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Representative product samples were taken from traps in all three segments just after shutdown and sent 
for laboratory analysis.  The specimens are expected to closely match the product everywhere in the 
pipeline, due to their prompt extraction and historically observed commodity uniformity.   

The corrosion-inhibiting characteristics of the entrapped Line 21 sweet crude were found to be excellent. 
The crude was found to be on par or better than peer commodities (with similar density) when emulsion 
forming tendencies and steel wetting are considered.  The crude is also better than average when the 
effect of this crude on corrosivity of brine is considered (it is ~97.5% inhibitory).  The crude supports a 
corrosion rate of 0.11 mm/year – which is quite low.  Additionally, the crude is exceptionally clean – 2016 
quality records indicate that the total water content over the year was 0.044% (several times cleaner than 
comparable commodities), and the crude is devoid of sulfate-reducing bacteria.  Based on flow analysis 
over 2016, the potential for water to accumulate in the line is very low.  If water were to collect, only then 
would the low corrosion growth rate of 0.11 mm / year (0.0044 in/yr.) be expected.  After 29 years of 
service, internal corrosion features with depth over 5% NWT are shown in Table 6. The most severe 
features after 29 years of service are very light at 16% NWT; minimum rupture pressure ratio (“RPR”) 
associated with internal metal loss is 1.15. Note that the RPR calculated in Table 6 is in relation to SMYS; 
the safety factor to the current DPRs is high (see Table 4). 

 
Table 6 Active Internal Corrosion Features, Line 21, circa 2012-2013 

Depth Bin NS-WG 2013 Vectra WG-MC 2012 Vectra MC-ZA 2012 Vectra 

11-16% NWT 1 16 12 

6-10% NWT 74 62 23 

Min RPR 1.15 1.16 1.15 

 
To quantify the Probability of Failure (“PoF”) versus time while the line is inoperative, the average test 
sample CGR of 0.11 mm/year was applied to the interior features on the line (Table 6), and time was varied.  
The results are shown in Table 7. External corrosion was observed to dominate the total probability of leak 
failure, with the overall PoF values remaining acceptable beyond January 2021. The next MFL ILI is 
scheduled for 2020. 

 
Table 7 Corrosion Probability of Failure by Year Assuming No Additional ILI Assessment 

 

Conclusion: Line 21 mainline is fit to return to service after deactivation under current corrosion feature 
growth conditions until Jan 2021 in the absence of subsequent metal loss ILI runs. 
 
Note: The sweet crude commodity from Norman Wells has never tested above the thresholds of 
detectability for H2S [less than <1 ppm (volume) per ASTM D5705]. There is thus a negligible health hazard 
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or chemical attack threat from H2S. 
 

b. External Corrosion 
 

Facilities 
The Facilities piping Initiating station of Line 21 (Norman Wells) is predominately above grade and the 
external surface of the pipe is directly visible.  No external corrosion was found on the piping.  The 
underground piping at Wrigley and Mackenzie was inspected in 2013 at the most likely location and no 
external corrosion was reported in those inspections.  Cathodic Protection has been maintained during the 
deactivation period. 
 
The entire section of above ground piping is painted per Enbridge Standard D04-102.  As part of Enbridge’s 
maintenance programs any sections requiring repainting will be repainted as a part of regular maintenance 
within Line 21 Facilities. Coating damage was not reported during the 2013 below ground piping 
inspections. 
 

 
Mainline 

External corrosion growth rates are not accelerated in any way as a result of deactivation and reactivation 
given that the cathodic protection systems will be maintained as described in the Deactivation Application.  
 
Three MFL runs were executed on Line 21 in 1994, 2004 and 2012/2013.  Based on the analysis of results, 
the extruded polyethylene coating is performing well.  Most of the corrosion of note, as identified by the 
2012/2013 MFL inspection reports and other excavations, was near the GWs which were shrink sleeved 
during construction, an example is shown in Figure 15. For instance, for the WG-MC segment, out of 26 
corrosion features with a peak depth over 15% of wall thickness (maximum of 28%), 19 were near GWs 
(within ±0.5 m).  Similarly, for the MC-ZA segment, out of 65 features with a peak depth over 15% 
(maximum of 29%), 43 were near GWs.  The completed detailed analysis of the latest available MFL data 
reveals that no corrosion feature met excavation criteria based on feature depth and Rupture Pressure 
Ratio.  

 
Figure 15 External Corrosion Features at Shrink Sleeve Edge 
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Based on the corrosion in-line inspection data summarized above, there were no integrity concerns from a 
corrosion perspective on Line 21.  Enbridge will continue to manage the corrosion threat on this line 
according to the fully established integrity management plan. The next corrosion inspection is slated for 
2020 on all three segments as shown in Table 8. There are no corrosion features on the line which are 
projected to require remediation prior to the next ILI inspection in 2020.   
 

Table 8 In-Line Inspection Schedule Changes 

 Prior to Deactivation Amended with this EA 

Inspection Type NS-WG WG-MC MC-ZA NS-WG WG-MC MC-ZA 
 Next GEOPIG™ ILI 2017* 2018 2018 2018 2018 2018 

Next MFL ILI 2020 2020 2020 2020 2020 2020 
Next Axial Crack ILI 2018 2018 2018 2019 2019 2019 

* Deformation ILI inspection interval is one year for NS-WG. 
 

c. Mechanical Damage/Deformation 
 

Facilities 
A 2017 external visual inspection of the Norman Wells Station verifies the mechanical condition of the pipe 
since the entire outer surface of the above ground pipe is exposed and any defects can be easily detected. 
The 2013 Inspection of the below ground pipe at Wrigley and Mackenzie Stations reported no mechanical 
damage. All stations are protected by perimeter fencing to restrict 3rd party activities within the station 
sites. 
 

Mainline 
Line 21 has maintained continuous 3rd Party damage prevention provisions, layered with frequent 
monitoring to mitigate risk of 3rd party damage to the mainline.  

Line 21 traverses terrain subject to changing geophysical conditions.  As a result, deformations and bending 
strain (GEOPIGTM) in-line inspections have been a priority on Line 21.  GEOPIG inspections are employed to 
monitor the strain condition of the line, identify deformations (especially wrinkles) due to potential slope 
instability and thaw settlements, particularly on the most northern segment of Line 21 (NS-WG) in 
discontinuous permafrost conditions.  This segment has been inspected almost yearly since 1991, while the 
remaining two segments (WG-MC and MC-ZA), where slopes are more stable, have been inspected every 
two and four years respectively.  The most recent GEOPIG inspections took place in June 2016 for the NS-
WG section, October 2016 for the WG-MC segment, and October 2014 for the MC-ZA section. 

The NPS 12 GEOPIG tool used on Line 21 contains caliper arms that provide measurements at 16 locations 
around the pipe circumference.  Pipe wall anomalies such as dents that exceed 1% OD and are close to 
other dents or have multi-apex shape, as well as plain dents and wrinkles that exceed 2% OD, can be 
detected.  The reported features are evaluated using CSA Z662-15 and Enbridge Specification criteria.  Pipe 
wall anomalies are cross referenced with reported strain locations to support identifying features that 
warrant further assessment.  

The 2016 NS-WG, 2014 WG-MC, and 2014 MC-ZA GEOPIG inspections identified no dents, ovalities, or 
strain anomalies that required repair.  All features were either below Enbridge Specification and related 
CSA Z662-15 repair criteria, or were substantiated as being fit for service through the CSA Z662 Engineering 
Assessment method. On the NS-WG section, the 2015 and 2016 GEOPIG inspections identified one wrinkle 



Line 21 Reactivation Engineering Assessment 
 

Enbridge Pipelines (NW) Inc. 
           January 2017 

 

Page 28 of 38 
 

with a depth of 2.4% O.D. that was located at an overland area at KP303 (away from slopes).  That wrinkle 
was remediated in Q1 2017. 

Further to the regular GEOPIG runs on Line 21, Enbridge has been conducting a series of additional 
activities as part of the comprehensive monitoring and maintenance program to fulfill the requirements of 
Order AO-006-MO-19-93, Pipeline and Right-Of-Way (“ROW”) Monitoring Program for the Norman Wells 
Pipeline.  These additional activities include annual detailed reconnaissance, instrumentation readings, 
ROW line patrols and thaw probing, all fully described in the Deactivation Application.  The results of the 
monitoring and maintenance program are reported and presented to the NEB annually. 

While the mechanical damage/deformation threat considers all types of deformations, only the strain 
element is affected by deactivation. During the deactivation period, slope movement and discontinuous 
permafrost conditions continue to affect pipeline strains. Due to delays in the ILI runs which quantify strain 
changes between inspections, the uncertainty regarding pipeline change in strain state increases. 
Therefore, delays in the deformation ILI runs have been assessed for the NS-WG and WG-MC segments, 
since these segments have active slopes and thaw settlement areas. The complete assessment with 
prescribed maintenance requirements is given in the Deactivation Application. The next planned GEOPIG 
inspections on Line 21 are shown in Table 8. If for some reason the strain ILI tool (GEOPIG) cannot be run in 
2018, two sites will be excavated and remediated on the NS-WG segment as described in the Deactivation 
Application.  
 
Based on fitness for service condition at shut-down, monitoring, maintenance, and strain rate analysis 
completed as documented in the Deactivation Application, Line 21 will be fit for service from a mechanical 
damage / deformation threat perspective at restart.  
 

d. Axial Cracking  
 

Mainline 
Line 21 has a fully integrated axial crack threat management program with multiple mitigation barriers. 
During the deactivation period, axial crack growth is zero in the absence of pressure cycling. Therefore, given 
that the duration of zero pressure cycling (December 2016 to Q4 2018) will be 22+ months, delay of the 
planned 2018 axial crack inspections for 12 months remains a conservative inspection interval for the line 
except for IJ–ZA. The short segment from IJ-ZA was assessed in the deactivation application[Reference 1] for 
side stream injection operation, with crack ILI delay, and found to be fit for service until the next crack ILI.   
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e. Circumferential Cracking  
 
Facilities 

The potential for fatigue damage resulting from thermal stress cycling is considered to be mitigated by 
appropriate stress analysis of the line at the time of design and construction. The overall layout of the line 
appears sufficiently flexible to allow for thermal expansion without causing excessive thermal stress.  

Mainline 
Enbridge has conducted circumferential crack ILI for the segments susceptible to changing pipeline strain 
conditions, segments NS-WG and WG-MC.  As part of the comprehensive ILI diagnostic process, a thorough 
threat integration analysis for circumferential crack features was completed. The only threat interaction of 
consequence for circumferential crack (“CC”) features was found to be bending strain. The minimum factor 
of safety of remaining features on the line after all remediation work, with conservative threat and feature 
interaction assumptions, is 2.1. As a result of the comprehensive ILI diagnostics, there are two pending 
circumferential crack feature remediation excavations on either side of the Saline River, on segment NS-
WG near KP180. These remediation activities are planned to be completed by the end of Q1 2018. 

 

f. Mechanism or Mode of Imperfection Formation, Growth and Failure 
 
The modes of imperfection formation and growth on Line 21 are: 

• Internal corrosion, assessed in Section 3.2.1a.  
• External corrosion, assessed in Section 3.2.1b. 
• Mechanical damage / Deformations can be initiated through initial construction, third-party 

damage, or ground movement. The growth mechanism is governed by ground movement, assessed 
in Section 3.2.1c and the Deactivation Application [Reference 1]. 

• Cracking, which initiates from manufacturing imperfections, and can grow through fracture 
mechanics or environmentally-assisted crack growth mechanisms, is assessed in Section 3.2.1d. 

 

 
g. Threat Interaction  

 
With each threat assessment, threat interaction is considered and included in prescribed integrity actions. 
Enbridge has conducted a thorough threat integration analysis for credible Line 21 threats and eliminated 
those meeting threat interaction criteria. The only current threat interaction of consequence was found to 
be CC features in strain for the NS-WG and WG-MC mainline segments, assessed in Section 3.2.1e, with 
pending maintenance actions at KP180.   
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3.2.2 Service, Operating, and Maintenance History 
 
Line 21 has been in operation since 1984. Operation and maintenance of the Line is reported annually to 
the NEB; the most recent annual review held on June 8th 2017 in Yellowknife, NWT [Reference 3]. 
Reliability-centered maintenance of Line 21 includes application of repairs as required per the applicable 
Enbridge Operating and Maintenance Manual criteria at the time of the remediation activity, and includes 
activities such as coating removal and recoating, grinding, pressure containing sleeve application, and 
cutout / segment replacement.  Repair methods implemented by Enbridge have an outstanding service 
record.  
 

 

3.2.3 Risk Assessment 
 
Facilities 

The potential threats of the reactivated piping are summarized in Table 9, as well as the existing mitigation 
measures in place to reduce the risk of release.  The impact is compared to when the pipe was previously in 
service.  All identified threats will be adequately mitigated through existing mitigation measures.  
 
The threats have been classified based on: 

a) CSA Z662-15 Annex H (normative) Pipeline failure records, H.2.6 Failure Cause; and, 
b) Investigation and classification of historical Enbridge releases. 

 
 

Table 9 – Facilities Threat-Based Risk Assessment 

Threat Project Impact Rationale Existing Mitigation 

Pi
pi

ng
 M

at
er

ia
l L

os
s 

External Piping 
Corrosion 

(above ground) 
None 

Above ground. 
Existing facility – no 
new conditions. 

•  Coating Assessment 
Surveys 

• Inspection and 
Repair/Replacement 

External Piping 
Corrosion 

(below ground) 
None 

Existing facility-no 
new conditions.  
Below ground piping 
will maintain the 
same cathodic 
protection systems 
that it currently uses. 
Piping was 100% 
exposed and visually 
examined. 
 

• Coating assessment 
surveys 

• Inspection and 
repair/replacement 

• Cathodic protection 

Internal Piping 
Corrosion None 

Products meeting the 
original specifications 
and similar products 

• Station piping program 
prioritize inspections 
based on threat  
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Threat Project Impact Rationale Existing Mitigation 

after the Project.  
 

 

Erosion None 

No increase in flow 
rate, lower than 
velocity limits, and no 
erosion expected. 

• Velocity limits 
• BS&W limits 

Eq
ui

pm
en

t M
et

al
 L

os
s External/Internal 

Storage Tank 
Corrosion 

None 

No tanks in scope • API 653 Inspection and 
repair program 

External/Internal 
Pressure Vessel 

Corrosion 
None 

No vessels in scope • API 510 Inspection and 
repair program 

Cr
ac

ki
ng

 

Stress Corrosion, 
Sulphide Stress, 

Hydrogen 
Induced, 

Mechanical 
Damage Delayed, 
Corrosion Fatigue, 

Fatigue 

None 

Pressure ranges will 
remain the same. 

• Hydrostatic tests and 
Non-destructive 
examination on new 
pipe/welds (where 
applicable) 

• Small Diameter piping 
upgrades based on 
Vibration Assessments, 
Finite Element Analysis, 
and Installation reviews 

St
ru

ct
ur

al
 D

eg
ra

da
tio

n 

Mechanical or 
environmentally 

assisted 
degradation 
specific to 
reinforced 
composites 

None 

No reinforced 
composites in scope 

• Not applicable 

Ex
te

rn
al

 
In

te
rf

er
en

ce
 

Employee/ 
Contractor/ 
Third Party 

None 

No construction 
activity 

• Enbridge field 
construction 
specifications 

• Enbridge Operating and 
Maintenance 
Procedures 

M
at

er
ia

l o
r 

M
an

uf
ac

tu
ri

ng
 R

el
at

ed
 

Defective Weld None 

No new piping being 
supplied. 

• Vendor Pre-
qualification 

• Hydrostatic tests and 
Non-destructive 



Line 21 Reactivation Engineering Assessment 
 

Enbridge Pipelines (NW) Inc. 
           January 2017 

 

Page 32 of 38 
 

Threat Project Impact Rationale Existing Mitigation 

examination on new 
pipe/welds (where 
applicable) 

Co
ns

tr
uc

tio
n 

Defective Weld None 

No new welding 
supplied. 

• Field Contractor Pre-
qualification 

• Weld Procedures 
• Weld Inspection (during 

construction) 

Defective Pipe or 
Component Body None 

No new piping being 
supplied. 

• Field Contractor Pre-
qualification 

• Field Construction 
Specifications 

• Pipe Inspection (during 
construction) 

Ge
ot

ec
hn

ic
al

 

Wash-out/ 
Erosion/Freeze 

Thaw 
None 

No changes as a 
result of project.  

• Enbridge Operating and 
Maintenance 
Procedures 

Construction or 
Undermining None 

No changes as a 
result of project. 

• Field Contractor Pre-
qualification 

• Field Construction 
Specifications 

• Inspection during 
construction 

Se
al

 o
r P

ac
ki

ng
 F

ai
lu

re
 

Valves None 

No changes as a 
result of the project 

• Vendor Pre-
qualification 

• Design 
Standards/Equipment  

• Specifications 
• Operations and 

Maintenance Manuals 

Pumps - Booster 
and Mainline None 

No pumps involved • Vendor Pre-
qualification 

• Design 
Standards/Equipment 
Specifications 
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Threat Project Impact Rationale Existing Mitigation 

• Preservation plan 
during outage 

 
 

An
ci

lla
ry

 
Eq

ui
pm

en
t Defective or 

Damaged Ancillary 
Piping, Tubing, 
Connections or 

Equipment 

None 

No ancillary 
equipment 

• Design 
Standards/Equipment 
Specifications 

Ga
sk

et
 

Leaking Flange 
Gasket None 

No change to existing 
flanges, Similar 
number of flanges, 
installation and 
torqueing procedures 
checks based on 
Enbridge best 
practice. 

• Field Contractor Pre-
qualification  

• Inspections during 
construction 

• Enbridge Operating and 
Maintenance 
Procedures 

O
th

er
 

Control System 
Malfunction None 

Thorough 
commissioning 
procedures prior to 
in-service. 

• Operational/Control 
Philosophy 

• Commissioning Checks 

Improper 
Operation None 

Standard pipeline 
system. No change to 
previous operation. 

• Operating Procedures 
• Training 

Lightning/Fire None 
No change as a result 
of this project. 

• Design 
Standards/Equipment 
Specifications 

Permafrost/frost 
heaving None 

No change to existing 
interaction with 
permafrost as a 
result of this project 

• Design specifications 

 
Mainline 

An orderly way to summarize mainline risk is in a ‘Bow Tie’ risk diagram. The hazard is shown as ‘Line 21 
Sweet Crude Liquid Transport’ and the adverse top event is ‘Loss of Containment’. Threats are shown from 
most influential at the top to least at the bottom; threat controls (barriers) are shown in increasing 
effectiveness hierarchy from left to right (proactive controls). Given the top event occurrence, mitigation 
strategies to limit the consequence severity (reactive controls) are shown to the right of the event, ordering 
the controls in reaction sequence and the most effective strategies closest to the adverse top event if 
simultaneous.  
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Consequences are shown with the most severe being on top; in this case rupture is considered the most severe consequence. The reactive controls 
limit the consequence in terms of volume out, impact to the environment, and/or impact to the public. 

 

 
Figure 16 Line 21 Reactivation / Resumed Operations Mainline Bowtie Risk Assessment 

The most effective (very good) barriers are dark green, the most ineffective are yellow; lighter green represent good effectiveness. The ranking of 
threat influence, consequence category, and barrier effectiveness is qualitative and comparative in nature. The applicability of each barrier and its 
relative effectiveness compared to the other barriers as they relate to the threats and consequences are the important aspects of the diagram. For 
example, the ROW Monitoring patrols are rated as less effective in limiting the volume of product released as compared to the leak detection 
controls.  
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The “Incorrect Operation” threat and many of the barriers shown in Figure 16 are self-explanatory and are 
standard across all Enbridge-managed assets, and are therefore not discussed in detail, and are unchanged 
from line operation prior to deactivation.  Isolation valves in the case of Line 21 include both manual, 
remote control, and check valves on Line 21 to limit volume out. 
 
Mainline Leak Detection 
 
Leak Detection Strategy 
Enbridge employs a comprehensive, multi-layered approach to leak detection on Line 21, including the 
replacement segment of pipe that is the subject of this application, and is committed to the continuous 
improvement of its leak detection strategy. This strategy now encompasses multiple leak detection 
methods, each with a different focus and featuring differing technology, resources and timing. These 
methods include Controller Monitoring 24/7/365, Visual Surveillance and Reports, Computational Pipeline 
Monitoring (“CPM”), Automated Pressure Deviation, Automated Volume Balance, and Rupture Detection. 
Using a risk-based approach and considering other mitigations in place, Enbridge periodically utilizes other 
complementary leak detection technologies such as acoustic inline inspection tools, which are specially 
designed to confirm the integrity of the pipeline and for the detection and localization of very small leaks 
through unique acoustic signatures. 
 
Used together, these methods provide an overlapping and comprehensive leak detection capability under 
all operating scenarios. 
 
Computational Pipeline Monitoring System 
For reactivation, the CPM will resume its operational mode. The CPM system has not substantially changed 
from the operational December 2016 configuration. Enbridge employs computer based pipeline monitoring 
systems that utilize measurements and pipeline data to detect and alarm on anomalies that could indicate 
possible leaks. The computational pipeline monitoring system is the primary method for leak detection and 
the system provides a sophisticated computer based model of each individual pipeline, and continuously 
monitors changes in calculated volume of liquids to alert the Controller and Leak Detection analyst of 
potential leak conditions. 
 
Enbridge also employs complimentary CPM-based systems on Line 21, which include: 

Rupture Detection – this is a computer-based pipeline monitoring systems that utilize pump station 
pressure and flow measurements to identify and alarm on pipeline rupture events. The system will 
automatically shut down the pipeline upon receipt of a rupture alarm. 

Automated Pressure Deviation – this is a computer-based pipeline monitoring system that utilize 
pressure measurements during pipeline shut-in conditions and generate alarms if an abnormal 
pressure drop occurs. 

Automated Volume Balance – this is a computer-based pipeline monitoring system that determines 
a time-averaged volume imbalance using injection and delivery flow meters during running 
conditions. If the imbalance exceeds a pre-set threshold, it will generate an alarm. 

Enbridge executes regular periodic performance testing of the CPM system. Along with parameter 
manipulation and simulated testing methods, performance testing also includes a risk-based approach for 
conducting fluid withdrawal tests, which are intended to verify performance of the leak detection system 
technology, as well as the performance of people and procedures under leak conditions. 
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Leak Monitoring 
The Line 21 pipeline Controller monitors pipeline conditions (such as pipeline pressure) through the 
Supervisory Control and Data Acquisition (“SCADA”) system, which is designed to identify unexpected 
operational changes, such as pressure drops along the pipeline that may indicate a leak. Additional leak 
detection sensors at facilities are monitored through the Pipeline Controller via SCADA and alarms are 
generated based on abnormal concentrations of explosive vapor; pump seal failures; abnormal equipment 
vibration levels; and high sump levels. 
 
Enbridge has people, processes, and infrastructure established that facilitate the reporting of oil or oil 
odors from third parties and from aerial patrols. Enbridge manages third-party reports through its 
emergency telephone line, and communicates with affected public and local emergency officials through its 
public awareness program. Aerial patrols are conducted every two weeks, weather permitting, along the 
entire Line 21 route. The observer watches for changes in vegetation, water sheen, ROW discoloration, etc. 
which might indicate a leak event. Any suspicious changes are investigated with a ground patrol, most 
often accomplished immediately by landing the helicopter. No active leaks have been detected on Line 21 
since May 2011. 
  

3.2.4 Risk Assessment Results and Discussion 
 

Probability Analysis 
Axial cracking remains the premier threat on the Line 21 mainline as illustrated in Figure 16, meriting one of 
the most comprehensive and integrated Integrity Management efforts in the Enbridge system. A unique 
blend of ILI results, field surveys, cutouts with full scale leak and fatigue testing, pressure restrictions, ultra-
light pressure cycling, good CP, leak detection, ROW monitoring, isolation valves, and emergency response 
provisions have been applied to substantiate low probability of loss of containment.  
 
The other threats on the Line 21 pipeline system for reactivation are geo-hazards, circumferential cracking, 
corrosion, and incorrect operation.  Effective barriers are in place, as shown in Figure 16 to manage these 
threats to maintain line safety for reactivation. These elements are integral to the Enbridge holistic 
approach to Integrity Management, with demonstrated effectiveness on Line 21 and all Enbridge assets.  
 
Inspections conducted within facilities to be reactivated confirm that external corrosion of above ground 
Line 21 Facilities piping is effectively mitigated.  Above ground piping is externally painted to mitigate 
external corrosion.   
 
Also based on the inspections, the products that are pumped through the lines have not created an internal 
corrosion concern.  Products to be shipped on line 21 do not change with this reactivation application. 
Integrity inspections are conducted to assess internal corrosion and this inspection program effectively 
mitigates the risk of facility releases from that cause. 
 
The flow velocity will not be increased; the velocity is well below where we would expect to see erosion 
issues on the line. BS&W limits, and velocity limits keep the piping well below erosion rates. Enbridge has 
not experienced any historical erosion issues.    
 
Consequence Analysis 
Facility releases are designed to be contained within the site.  There are no changes by the Project that will 
affect the consequence of a release in facilities. Mainline consequence is not affected by deactivation and 
reactivation activities. 
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Risk Analysis 
Deactivation and reactivation activities have been structured to minimize risk exposure through redundant 
containment methods, thermal compensation extraction in Enbridge yards, pressure isolation of station 
equipment, continuous pressure and leak monitoring, and treating the line as if product was flowing.  Since 
the probability of a release is expected to be the same and the consequence of a release is unchanged, the 
reactivation of Line 21 does not increase system risk. Effective barriers are in place to manage all threats to 
line safety. These elements are integral to the Enbridge holistic approach to Integrity Management, with 
demonstrated effectiveness on Line 21 and all Enbridge assets. 

 
4 Assessment Recommendations 
 
 
4.1 Activities Prior to Startup 
 
Activities prior to startup need to be conducted including: 

• Installation of Integrity inspection plugs on insulated crude lines at Norman wells. 
• Inspection of crude lines at Norman Wells for CUI (corrosion under insulation). 
• Recalibration of leak detection system from shut-in to operational mode 
• Pre-commissioning checks; 
• Reactivation. 
 

4.2 Activities Post-Startup 
 
There are no additional activities required as a result of this assessment. All typical activities post-startup 
need to be conducted, including: 

• Visual inspections or signs of release and 
• Operation functional checks 

 
4.3 Changes to Integrity Management Plan for Affected Asset 
 
Mainline 
If a deformation ILI is not conducted on the mainline, prior to December 31, 2018, a strain remediation 
excavation will be required at KP 299.5. This remediation is required to maintain the line in a serviceable 
condition; there is no credible risk of loss of containment. All other changes to the integrity management 
strategy are substantiated through proven and conservative engineering analysis as summarized in Table 1.  
 
Facilities 
There are no required changes to the integrity management plan as it relates to this Project. All identified 
risks are effectively being mitigated. Enbridge will continue to conduct inspections, analyze history, and 
continually improve the integrity management program based on any revised threat assessment. The 
integrity of Line 21 Facilities will continue to be managed through Enbridge Facilities Integrity Management 
Programs and other stakeholder processes. 
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4.4 Conclusion 
 
Mainline 
Considering that Line 21 was fit for service at shut-down, has been properly deactivated with preservation 
provisions, monitoring, and continued Integrity Management Program implementation during deactivation, 
and this EA has been completed demonstrating the line as being fit for service, the Line 21 system is 
considered safe to restart after the period of deactivation, observing the operational parameters and 
limitations described in MO-066-2015. 

Facilities 
Based on the Facility Integrity Management Program inspection results, crude quality, no change in service, 
and preservation review, the Line 21 Facilities piping is fit for purpose and suitable for reactivation. 
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1.0 Introduction

1.1 Project Overview
Enbridge Pipelines (NW) Inc. (Enbridge) is applying to the Na onal Energy Board (NEB) for approval to
reac vate the Line 21 pipeline from KP 0  to  KP 839.21  (the  Project).  The  Line  21  pipeline  is  an
approximately 869 km, 323.85 mm O.D. (NPS 12) liquids pipeline that extends from Norman Wells,
Northwest Territories (NWT) to Zama, Alberta (Figure 1). Enbridge had previously applied to deac vate a
sec on of the Line 21 pipeline from KP 0 to KP 839.21 on December 5, 2017 [NEB Filing ID A88420].

Dillon Consul ng Limited (Dillon) has prepared this Environmental and Socio-Economic Assessment
(ESA) in accordance with Guide H (Reac va on) and Guide A.2 of the NEB Filing Manual under Sec on
45 of the NEB OPR. In accordance with the NEB Filing Manual, the level of detail contained in this report
corresponds to the scope of the reac va on, the nature and magnitude of the an cipated effects and
the degree of concern expressed by Indigenous groups.

1.2 Regulatory Context
An applica on under Sec on 45 of the NEB OPR is required to reac vate a pipeline or part of one if the
pipeline has been deac vated for 12 months or more. Deac va on is defined by the NEB as meaning “to
remove temporarily from service” (NEB, 2017). The Line 21 pipeline from KP 0 to KP 839.21 has been in
a deac vated state since December 2016 and requires approval for reac va on. The remainder of the
Line 21 pipeline is in opera on from KP 839.21 to Zama, Alberta.

1.3 Project Components
As part of precau onary shutdown of the pipeline in December 2016, Enbridge physically isolated the
sec on of the pipeline from KP 523.79 and KP 530.32 (the sec on of the pipeline between the two
valves on either side of the Mackenzie River). The sec on was purged of liquid petroleum, capped, and
filled with inert nitrogen gas at low pressure. Enbridge deac vated the remaining Line 21 pipeline from
KP 0  to  KP 839.21 in accordance with Canadian Standards Associa on Standard Z662-15 and the NEB
OPR.  The  deac vated  pipeline  is  filled  with  sweet  crude  oil  as  a  storage  medium  below  maximum
opera ng pressure. Further details on the scope of the deac va on and ra onale are provided in
Sec on 2 of the deac va on applica on [NEB Filing ID A88420-2].

The scope of the project includes the physical facili es and ac vi es necessary to enable the project to
proceed (NEB, 2017). The planned ac vi es to enable the reac va on of the Line 21 pipeline from KP 0
to KP 839.21 are considered normal opera onal tasks under Enbridge’s exis ng approval to operate the
pipeline and include:
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· Return equipment and instrumenta on removed, de-energized, or isolated during deac va on
to operable condi ons;

· Field witness motor operated valves on the pipeline and within facili es;
· Inspect pump sta ons to ensure equipment is operable and ready for reac va on.

Since no physical ac vi es outside of normal opera onal tasks are required to facilitate the reac va on
of the Line 21 pipeline from KP 0 to KP 839.21, this ESA does not consider any physical ac vi es.

Physical ac vi es are required to complete the Line 21 Pipeline Segment Replacement Project (from
KP 523.79 and KP 530.32) prior to reac va on; however, this project has been applied for separately
under Sec on 58 of the NEB Act and Sec on 45.1 of the NEB OPR and the effects of that project have
been considered in an Environmental and Socio-Economic Assessment [NEB Filing ID A82026-4].

1.4 Project Schedule
The Line 21 pipeline from KP 0  to  KP 839.21 has been in a deac vated state since December, 2016.
Pending regulatory approvals, reac va on of the Line 21 pipeline is an cipated by September 30, 2018.
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2.0 Consultation

2.1 Public Consultation and Indigenous Engagement
Public consultation and Indigenous engagement for the reactivation application began in early
November, 2017, when Enbridge mailed letters to Indigenous groups, communities and stakeholders
along the entire Line 21 right-of-way, notifying them of the need to file a reactivation application.
Enbridge sent a follow-up letter in mid-December, 2017, providing more information about the
reactivation application, including a summary of the application information, along with a commitment
to provide a draft of the application and an invitation to meet to discuss any questions or concerns.
Enbridge has had the opportunity to provide information about the reactivation application to many
Indigenous communities while meeting with them about other items, to ensure they were aware of the
application and its contents.

The Line 21 pipeline is located within the asserted traditional territories of several Indigenous groups.
Enbridge has engaged with the following Indigenous groups about the reactivation application:

· Łíídlįį Kų́ę́ First Nation
· Dehcho First Nations
· Tthets’éhk’edélî First Nation
· Pehdezh Ki First Nation
· Sambaa K’e First Nation
· Fort Simpson Metis Nation Local #52
· Tulita Dene Band

In addition to Indigenous groups, Enbridge has also engaged with land use corporations about the
reactivation application:

· Fort Norman Metis Land and Financial Corporation
· Norman Wells and District Land Corporation
· Tulita District Land Corporation

Enbridge has also engaged with the following stakeholders about the reactivation application:

· Elected officials, municipal staff and representatives, including:
o Hamlet of Tulita
o Village of Fort Simpson
o Town of Norman Wells
o MP for Northwest Territories, Michael McLeod
o MP for Grande Prairie-Mackenzie, Chris Warkentin
o Senator for Northwest Territories, Nick Sibbeston
o MLA for Sahtu Region, Daniel McNeely
o MLA for Nahendeh Region, Shane Thompson

· Territorial ministries, departments, and agencies, including:
o Environment and Natural Resources, Government of Northwest Territories
o Oil & Gas Planning, Government of Northwest Territories
o Mackenzie Valley Land and Water Board

As part of its engagement with Indigenous groups in the Dehcho region on the Line 21 Segment
Replacement Project, Enbridge entered into an Environmental Management Agreement with Łíídlįį Kų́ę́
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First Nation, Sambaa K’e First Nation, Pehdzeh Ki First Nation, Tthets’éhk’edélî First Nation and Dehcho
First Nations. That agreement establishes a structure and process for addressing Dene concerns about
the Line 21 Segment Replacement Project and the ongoing operation of the Line 21 pipeline. Through
that process, Enbridge will share information about this reactivation application, and will work together
with the communities to collect information and resolve any concerns they have associated with the
reactivation application.

To date, there are no unaddressed questions or concerns about the reactivation application; however,
Enbridge will be seeking feedback once the draft reactivation application has been provided.

Should any parties raise any concerns or issues regarding the reactivation, Enbridge is committed to
hearing, understanding, and responding to those issues or concerns.

Enbridge recognizes that local Indigenous groups, as stewards of the land, have expressed an interest in
the ongoing operation of the Line 21 pipeline. Enbridge is committed to working with First Nation
communities to address any ongoing concerns. As part of Enbridge’s ongoing public awareness program,
Indigenous groups and all stakeholders are encouraged to advise Enbridge if they have any concerns
related to the Line 21 pipeline.
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3.0 Environmental and Socio-Economic Setting

The environmental se ng for the Line 21 pipeline from KP 0  to  KP 839.21 is outlined in the
Environmental Impact Statement (Volume 3B) filed as part of Interprovincial Pipe Line (NW) Ltd.’s
applica on to the NEB for the Line 21 pipeline (Norman Wells to Zama pipeline) in 1983. That
applica on did not consider the environmental and socio-economic effects associated with reac va on;
however the report provides adequate baseline informa on for the purposes of this assessment.
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4.0 Environmental and Socio-Economic Effects
Assessment
Guides H and A of the NEB Filing Manual were reviewed and relevant por ons were used to prepare the
ESA. The nature of a project, together with the environmental and socio-economic se ng, establishes
the extent of interac ons between a project and the environment (Guide A.2.4 of the NEB Filing
Manual).  Table  A-1  of  the  NEB Filing Manual describes the circumstances and interac ons requiring
detailed environmental and socio-economic informa on. Considering that the reac va on will require
no new land and no physical ac vi es outside of normal opera onal tasks to complete, the interac on
between the reac va on and environmental and socio-economic elements is an cipated to be limited.
The level of detailed informa on for each environmental and socio-economic element provided in the
assessment below therefore reflects the predicted limited interac on of the reac va on and the
environment.

4.1 Methodology
The assessment method applies the following process:

· Iden fy the environmental and socio-economic elements;
· Determine the spa al and temporal boundaries for the assessment;
· Iden fy the poten al environmental and socio-economic interac ons;
· Iden fy the poten al environmental and socio-economic effects;
· Develop appropriate technically and economically feasible site-specific mi ga on;
· Iden fy an cipated poten al residual effects and cumula ve effects; and,
· Determine the significance of poten al residual effects and the contribu on of the reac va on

to cumula ve effects.

This environmental and socio-economic effects assessment methodology has been developed based on:

· A Reference Guide for the CEA Act: Addressing Cumula ve Environmental Effects (Federal
Environmental Assessment Review Office [FEARO], 1994a);

· A Reference Guide for the CEA Act: Determining Whether a Project is Likely to Cause Significant
Environmental Effects (FEARO, 1994b);

· The CEA Agency Cumula ve Effects Assessment Prac oners Guide (Hegmann et al. 1999);
· The CEA Agency Opera onal Policy Statement, Assessing Cumula ve Environmental Effects

under the CEA Act, 2012 (CEA Agency, 2015a);
· The CEA Agency Opera onal Policy Statement, Determining Whether a Designated Project is

Likely to Cause Significant Adverse Environmental Effects under the CEA Act, 2012 (CEA Agency,
2015b); and,
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· The NEB Filing Manual (NEB, 2017).

4.2 Environmental and Socio-Economic Elements
Guide A.2.6.1 of the NEB Filing Manual assumes that the iden fica on of poten al environmental and
socio-economic effects reflects a valued component based approach where the valued components
could be the broad elements or a subset of those elements, as described in:

· Table  A-1 Circumstances and Interac ons Requiring Detailed Biophysical and Socio-economic
Informa on;

· Table A-2 Filing Requirements for Biophysical Elements; and,
· Table A-3 Filing Requirements for Socio-economic Elements.

Given the scope of the reac va on, the iden fica on of the poten al environmental and socio-
economic  effects  reflect  the  broad  environmental  and  socio-economic elements as the valued
components as presented in Table 1.

4.3 Spatial and Temporal Boundaries
The reac va on’s spa al boundary was considered to be: the Footprint, which includes the permanent
easement containing the reac vated pipeline from KP 0 to KP 839.21; a Local Study Area (LSA), which is
the area extending beyond the Footprint up to 1.5 km; and a Regional Study Area (RSA), which includes
the  LSA  as  well  as  the  nearest  communi es  along  the  exis ng  Line  21  pipeline  right-of-way.  As  no
physical ac vi es beyond normal opera onal tasks are required to reac vate the pipeline, the temporal
boundaries used in the assessment consider only the period of me over which the residual effects
could extend.

4.4 Element Interactions – Pipeline Reactivation
Environmental and socio-economic elements potentially interacting with reactivation of the existing Line
21 pipeline are identified in Table 1. Per Guide A.2.6.1 of the NEB Filing Manual, no further analysis is
necessary for those elements where interactions between the project (i.e., the reactivation) and an
environmental or socio-economic element are not predicted.

Table 1: Element Interaction with Reactivation
Element Interaction with Project Phase - Reactivation

Physical and Meteorological
Environment

No – since no physical work is required to complete the reactivation and
the pipeline has been designed to withstand the physical and
meteorological environment.

Soil and Soil Productivity No – since no physical work, including ground disturbance, is required to
complete the reactivation.

Vegetation No – since no further physical work is required and no vegetation clearing is
required to complete the reactivation.
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Element Interaction with Project Phase - Reactivation

Water Quality and Quantity No – since no physical work is required to complete the reactivation and no
activities are required within 30 m of a waterbody.

Fish and Fish Habitat
No – since no physical work is required to complete the reactivation and no
activities are required within 30 m of fish-bearing waterbody or its
tributaries.

Wetlands No – since no physical work is required to complete the reactivation and no
activities are required within 30 m of a wetland.

Wildlife and Wildlife Habitat No – since no physical work is required to complete the reactivation and no
activities are required within sensitive wildlife habitats.

Species At Risk No – since no physical work is required to complete the reactivation and no
activities are required in species at risk ranges or habitats.

Air Emissions and GHG Emissions No – since no physical work is required and no air or GHG emissions will be
associated with the reactivation.

Acoustic Environment No – since no physical work is required and no nuisance noise will be
caused by the reactivation.

Human Occupancy and Resource Use
No – since no physical work is required and no activities are required near
residential, agricultural, recreational or industrial areas to complete the
reactivation.

Heritage Resources
No – since no physical work, including any ground disturbance (grading,
trenching, excavating, drilling, etc.), is required to complete the
reactivation.

Navigation and Navigation Safety
No – since no physical work is required to complete the reactivation and no
activities will be located in, on, over, under, through or across a navigable
waterway.

Traditional Land and Resource Use
No – since no physical work is required to complete the reactivation and no
activities will impact the current use of lands and resources by Indigenous
groups.

Social and Cultural Well-Being
No – since no physical work is required to complete the reactivation and no
activities will impact the social or cultural well-being of Indigenous groups,
local residents or communities.

Human Health or Aesthetics
No – since no physical work is required to complete the reactivation and
activities will not affect local or regional water quantity or quality or air
quality.

Infrastructure and Services
No – since no physical work is required and the reactivation will not cause a
change in local or regional infrastructure, result in increased demands on
services or affect the usage of roadways.

Employment and Economy No – since no temporary or permanent jobs will be created or lost as a
result of the reactivation.

Accidents and Malfunctions No – since no physical work is required to complete the reactivation.

Effects of the Environment on the
Project

No – since the pipeline has been designed to withstand severe weather and
extreme temperatures and reactivation will not affect its ability to do so.

While there are no interactions anticipated with any socio-economic elements during reactivation as
described in Table  2, Enbridge is aware of ongoing negative socio-economic effects as a result of the
overall shutdown of Line 21 pipeline. Enbridge’s primary customer, Imperial Oil (IOL), has indicated that
Line 21 is an integral part of their Norman Wells operation [NEB filing ID A82281-1]. Line 21 is the only
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available transportation option for oil produced at IOL’s Norman Wells operation, and as a result of the
shutdown  of  Line  21,  IOL  has  also  safely  shut  down  its  Norman  Wells  production.  A  restart  of  their
production is wholly dependent upon the restart of Line 21. IOL’s Norman Wells operation is an
important economic contributor to the local community.

The importance of  Line 21 to  local  communities  has  also  been made clear  in  the numerous letters  of
support that have been filed in the proceedings for the Line 21 Segment Replacement Project. For
example:

· The Norman Wells and District Chamber of Commerce stated: “Without approval of the project,
[Imperial Oil Resources Limited] will remain shut down, which will have severe consequences for
the community” [NEB filing ID A82198-1].

· The Northwest Territories Chamber of Commerce stated that it considers “the project being
proposed by Enbridge to be critical infrastructure that impacts directly the socio-economic well-
being of  the community  of  Norman Wells  which overall  impacts  the economic  stability  of  the
entire Northwest Territories” [NEB filing ID A85078-1].

· The Government of Northwest Territories also commented that “The Enbridge Line 21 pipeline
contributes significantly to the economy of the Northwest Territories and provides important
services and opportunities for Northern Residents” [NEB filing ID A84683-1].

4.5 Characterization of Residual Effects and Significance Determination
Per Guide A.2.6.1 of the NEB Filing Manual, no further analysis is necessary for those elements where
interactions between the project (i.e., the reactivation) and an environmental or socio-economic
element are not predicted. As no interactions are anticipated, the characterization of residual effects
and the evaluation of significance are not required and were not conducted.

4.6 Cumulative Effects
Cumulative effects analysis evaluates the residual effects directly associated with the reactivation in
combination with the residual effects of other projects and activities that have been or will be carried
out. As there are no likely residual effects associated with the reactivation, a cumulative effects
assessment is not warranted.
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