Enbridge Pipelines (NW) Inc.
Line 21 at KP 180 (2) Integrity Digs
Closure and Reclamation Plan
Version 1.0

Enbridge Pipelines (NW) Inc.
February 2018

Document Version Register
Version
Number
1

Version
Date

Approved
By

Section Number and Title

02/28/2018

Details of Version
Initial plan creation

2

Table of Contents
1.0
2.0

3.0

4.0

5.0

Introduction
Project Scope

1
2

2.1

Purpose and Scope of the Closure and Reclamation Plan ................................................. 5

2.2

Goal of the Closure and Reclamation Plan ..................................................................... 5

2.3

Closure and Reclamation Planning Team ....................................................................... 5

2.4

Engagement ............................................................................................................... 5

2.5

Regulatory Instruments for Closure and Reclamation...................................................... 6

Project Environment

7

3.1

Physical and Meteorological Environment ..................................................................... 7

3.2

Soil and Soil Productivity ............................................................................................. 7

3.3

Vegetation ................................................................................................................. 8

3.4

Wetlands ................................................................................................................... 8

3.5

Watercourses ............................................................................................................. 8

3.6

Wildlife and Wildlife Habitat ........................................................................................ 9

3.7

Species at Risk or Species of Special Status (and Related Habitat) ..................................... 9

3.8

Air Emissions ............................................................................................................ 11

3.9

Greenhouse Gas (GHG) Emissions ............................................................................... 11

3.10

Acoustic Environment ............................................................................................... 11

Project Description

12

4.1

Site Clearing, Mobilization and Set-up ......................................................................... 13

4.2

Construction/Excavation ........................................................................................... 13

4.3

Site Restoration ........................................................................................................ 14

4.4

Demobilization ......................................................................................................... 14

Permanent Closure and Reclamation

16

5.1

Definition of Permanent Closure and Reclamation........................................................ 16

5.2

Permanent Closure and Reclamation Requirements ..................................................... 16

5.2.1

Pre-disturbance, Existing, and Final Site Conditions ...................................................... 16

5.2.2

Project Areas Affected by Spills, Potential Pollution, or Groundwater Contamination ....... 16

5.2.3

Closure Objectives and Criteria................................................................................... 18

5.2.4

Consideration of Closure Options and Selection of Closure Activities .............................. 19

5.2.5

Predicted Residual Effects.......................................................................................... 20

5.2.6

Uncertainties ........................................................................................................... 20

5.3

Post-closure Monitoring, Maintenance, and Reporting ................................................. 20
i

5.4
6.0

7.0
8.0

Contingencies........................................................................................................... 20
21

Progressive Reclamation
6.1

Definition of Progressive Reclamation ......................................................................... 21

6.2

Opportunities for Progressive Reclamation .................................................................. 21

6.3

Completed Progressive Reclamation ........................................................................... 22
23
24

Integrated Schedule of Activities
Post-closure Site Assessment

Figures
Figure 1: Project Location .......................................................................................................................... 4
Figure 1: Project Location .......................................................................................................................... 4

Tables
Table 1: Permits, Authorizations and Agreements for Closure and Reclamation ..................................... 6
Table 2: Screening for Species at Risk or Species of Special Status (November 2017) ........................... 10
Table 3: Closure Objectives and Criteria.................................................................................................. 19
Table 4: Schedule of Closure and Reclamation ....................................................................................... 23

Appendices
A

Site Photos

ii

1.0

Introduction
Enbridge Pipelines (NW) Inc. (“Enbridge”) submitted applications to the Sahtu Land and
Water Board (SLWB) for a Type A Land Use Permit (S17P-005) and a Type B Water
Licence (S17L1-004) to facilitate maintenance activities on the existing Line 21 pipeline
within the Saline River, known as the Line 21 Pipeline KP 180 Integrity Digs (2) Project (the
“Project”). The Type A Land Use Permit and Type B Water Licence were issued for the
Project on February 7, 2018.
This Closure and Reclamation Plan (CRP) applies to the scope of activities considered by
the SLWB as part of the Type A Land Use Permit and Type B Water Licence, and has been
prepared in accordance with Part I: Conditions Applying to Closure and Reclamation, as
described in the issued Type B Water Licence. The CRP describes the planned closure and
reclamation of the Project, including:
a) A description of existing conditions, including photographs;
b) A summary compilation of pre-existing conditions at the Project location;
c) Closure and end land use goals, objectives and criteria;
d) Closure and reclamation of any site affected by waste spills;
e) Management of natural runoff waters from the Project area;
f) Restoration of natural drainage at the Project area;
g) Potential for groundwater contamination;
h) Areas which may have been affected by the Project;
i) A description of the phased closure and reclamation approach and implementation
schedule;
j) Project maps delineating disturbed areas including hydrological features and
elevation contours;
k) Future land use of the site; and
l) Details pertaining to closure and reclamation requested by the SLWB.
As identified in the CRP, progressive reclamation (defined in the Water Licence as “the
activities which facilitate the return of areas affected by the Project to a viable and, wherever
practical, self-sustaining ecosystems that are compatible with a healthy environment, human
activities, and surrounding environment”), will be initiated as soon as reasonably practicable.
Upon implementation of the CRP, Enbridge will provide to the SLWB and Government of
Northwest Territories (GNWT) Inspector, updates of all related activities within the Annual
Water Licence Report, as per Part B, condition 8 of the Water Licence approval. Enbridge
will submit a Final Remediation Report, as outlined in this CRP, including a record of site
condition and final risk assessment results, prior to expiry of the SLWB Water Licence
(S17L1-004) on February 6, 2020.
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2.0

Project Scope
Enbridge Pipelines (NW) Inc. (“Enbridge”) submitted applications to the SLWB for a Land
Use Permit and Water Licence to conduct maintenance work on its Line 21 liquids pipeline
(Norman Wells to Zama) at two locations near kilometre post (KP) 180 (the Project), located
within and adjacent to the Saline River, approximately 160 km southeast of Norman Wells,
in the Sahtu Region of the Northwest Territories (see Figure 1). Line 21 extends from
Norman Wells, Northwest Territories, to Zama, Alberta; a total length of 869 km.
Construction of the line was completed in 1985. In 2016, through regular maintenance and
inspection, two locations were identified for excavation to expose the Line 21 pipeline for
additional assessment. The two maintenance digs were planned to occur between January
and March, 2018 within the existing Enbridge right-of-way (ROW) and portions of temporary
work space that extend beyond the existing ROW.
The Project is located in a remote and largely undeveloped area with minimal road
infrastructure near the Project. Access to the involves travel over the existing Highway #1
(winter road) between Norman Wells and Wrigley, in addition to the use of a short existing
access road that connects Highway #1 to the Enbridge ROW, and travel along the ROW to
the two dig locations. One maintenance dig is located at KP 180.168, below the ordinary
high water mark of the Saline River. The other maintenance dig is located at KP 180.28,
along the south bank of the Saline River above the high water mark. The Project requires
preparation of the access and work areas, and will involve the removal of vegetation
regrowth along the existing access road and ROW. Vegetation removal is to include removal
of only small trees and shrubs, because the access road and ROW has been historically
cleared as part of ROW maintenance operations. Removal of tree limbs extending into the
ROW may also be required. Preparation of the access will also involve surface preparation,
including snow and ice packing, and snow and ice fill ramps to facilitate vehicle and
equipment access over the Saline River crossing.
The scope of this CRP applies to the scope of activities considered by the SLWB (i.e.,
Project activities within the high water mark of the Saline River and off-ROW activities),
including:
i.
Construction, operation, maintenance, and reclamation of a Temporary Workspace
adjacent to the existing Enbridge ROW and below the ordinary high water mark of
the Saline River;
ii.
Withdrawal of water from the Saline River and the Mackenzie River for maintenance
of access routes and operation of the existing MYB camp;
iii.
Winter watercourse crossing of the Saline River;
iv.
Removal and replacement of excavated material within the ordinary high water mark
of the Saline River;
v.
Dewatering of excavation areas if water flow is present in the excavation area;
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vi.
vii.
viii.
ix.
x.

Channel diversion if water flow is present in the excavation area;
Deposit of waste to a licenced facility;
Installation and maintenance of erosion control measures;
Fuel and hazardous materials storage; and
Progressive reclamation and associated closure activities.

While this CRP is specific to the scope of activities considered by the SLWB as described
above, the same reclamation objectives and criteria will be used to evaluate on-ROW work
areas required to complete the Project.
The following sub-sections outline the purpose, scope and goal of this CRP and provide
details on the CRP team, a summary of engagement efforts, and a summary of existing
regulatory instruments (permits, authorizations and agreements).
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2.1

Purpose and Scope of the Closure and Reclamation Plan
The purpose of this CRP is to: meet the intent of the Part I: Conditions Applying to Closure
and Reclamation identified in the Water Licence for the Project; provide a description of the
current baseline conditions of the off-ROW and below the ordinary high water mark that will
be disturbed as part of the Project; establish closure objectives and criteria in alignment with
the four core closure principles of physical stability, chemical stability, no long-term active
care requirements, and future use; and provide a schedule of reclamation activities and
post-construction monitoring activities.

2.2

Goal of the Closure and Reclamation Plan
In accordance with the Water Licence Conditions Applying to Closure and Reclamation, the
goal of the CRP is to return the areas affected by the Project to a viable and, wherever
practical, self-sustaining ecosystems that are compatible with a healthy environment, human
activities, and surrounding environment.

2.3

Closure and Reclamation Planning Team
The Closure and Reclamation Planning Team is led by the Enbridge Project Manager, who
has the ultimate responsibility for the Project and the reclamation of the Project areas,
manages the Project budget, and approves remedial action plans as required.
The Construction Manager reports directly to the Project Manager and oversees the
Construction Contractor when construction activities are occurring on-site. The Construction
Manager is responsible for managing the execution of remedial action plans as required.
The Environmental Lead is responsible for overseeing the Post-Reclamation Monitoring
(PRM) program, which includes the implementation of the CRP and the development of
remedial action plans to address any outstanding environmental issues. The Environmental
Lead is responsible for implementing the PRM program.

2.4

Engagement
An Engagement Plan was prepared in accordance with the SLWB’s Engagement Guidelines
for Applicants and Holders of Water Licences and Land Use Permits for the Project. Based
on the location of the Project, Enbridge engaged with the following groups:
 Town of Norman Wells
 Norman Wells Land Corporation
 Tulita Dene Band
 Hamlet of Tulita
 Tulita Land Corporation
 Fort Norman Metis Land and Financial Corporation
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In addition, Enbridge has engaged the Tulita Renewable Resources Council to conduct a
traditional land use study of the proposed Project area around the Saline River. A futurelooking engagement plan was developed in accordance with the SLWB’s Engagement
Guidelines for Applicants and Holders of Water Licences and Land Use Permits that
presents the proposed engagement process that will allow Enbridge to identify and resolve
any concerns that may arise out of the Project. The engagement process is being
documented in an ongoing summary table that is included as Appendix A of the
Engagement Plan.
2.5

Regulatory Instruments for Closure and Reclamation
A summary of existing permits, authorizations and agreements is included in Table 1 below.
Table 1: Permits, Authorizations and Agreements for Closure and Reclamation

Permits,
Authorizations, Date of Expiry
Agreements

Type B Water
Licence
(S17L1-004)

February 6, 2020

Contact
Information

Phillipe de Pizzo,
A/Chair, Sahtu
Land and Water
Board
P: (867) 598-2413
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Closure and
Reclamation
Requirements

Section in CRP

Project Description

4.0

Closure goals,
objectives and
criteria

5.2.2

Community
engagement

2.4

Project areas
affected by spills

4.4

Requirements for
closure and
reclamation

5.2

Implementation
schedule

7.0

Project map

Figures 1, 2,
and 3

3.0

Project Environment
The environmental setting of the Project was assessed by a desktop review of various
records (publically available records and internal records provided by Enbridge), and by an
on-site environmental screening conducted at the two maintenance dig locations at
approximately KP 180.168 and KP 180.28, on August 15, 2017. Representative site
photographs from this on-site environmental screening are provided in Appendix A. A
summary of the assessed biophysical elements is presented in the following subsections.

3.1

Physical and Meteorological Environment
The Project is located within and adjacent to the Saline River, approximately 1.6 km
upstream of the confluence with the Mackenzie River, within the Taiga Plains Low Subarctic
Ecoregion. This Ecoregion is characterized by level to undulating till plains, white or black
spruce stands, regenerating shrub communities in the upland regions and peatlands, and
permafrost typically located in low wet areas (Ecosystem Classification Group, 2007). The
Saline River at the Project location has an approximate elevation of 90 m above sea level.
The northern bank of the Saline River at the Project location has a relatively steep slope,
increasing from approximately 90 m at the KP 180.168 location to approximately 154 m
where the access road intersects the existing Enbridge ROW, approximately 420 m from the
dig location. The current active channel of the Saline River is braided into three distinct
channels within the overall bankful width.
The Project is located in the zone of discontinuous permafrost, and permafrost is not
expected to occur within the ROW at the Project location. Average monthly climate
conditions were obtained for January through March (the proposed Project period), from the
Environment Canada 1981-2010 Canadian Climate Normal from the nearest Environmental
Canada weather station at Norman Wells A (Environment Canada 2017).
For January, February and March, the climate averages are as follows:
 Average daily high temperature: -18.1°C
 Average daily low temperature: -27.5°C
 Average daily mean temperature: - 22.8°C
 Average monthly precipitation (rainfall and snowfall): 13.7 mm

3.2

Soil and Soil Productivity
Level to undulating and hummocky till is the dominant surficial material in the Taiga Plains
Low Subarctic Ecoregion; however, in certain locations within the Ecoregion, the till has
been deeply grooved by glacial ice movement (Ecosystem Classification Group, 2007).
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Soil and soil productivity was not assessed in detail for the Project. However, soils in the
ROW are historically disturbed by the original construction of the existing Line 21 pipeline,
and soils along the existing access road have been previously disturbed by ongoing
equipment and vehicle traffic. Project interaction with soils during construction activities is
planned to be limited to vehicle and equipment traffic along the ROW and existing access
road, and by excavations or ground disturbance at the dig sites within the ROW, followed by
backfilling and regrading.
3.3

Vegetation
Dominant vegetation communities in the Taiga Plains Low Subarctic Ecoregion typically
consist of mixed black spruce and white spruce stands with a shrubby understory of dwarf
birch, northern and common Labrador tea, mosses and lichens (Ecosystem Classification
Group, 2007).
No species of rare vegetation were observed in the Project area during the August 15, 2017
environmental site assessment, and no records of rare species were identified in the
reviewed records. Macoun’s fringed gentian (Gentianopsis virgateI; Sensitive) was observed
growing off of the existing ROW, but is not expected to be impacted due to its location
relative to the existing access and the dig workspace.

3.4

Wetlands
Wetlands in the Taiga Plains Low Subarctic Ecoregion are typically peatlands, and occur
throughout the region as peat plateaus, polygonal peat plateaus and runnels (Ecosystem
Classification Group, 2007).
No wetlands were identified in the Project area or along the access route during the August
15, 2017 environmental site assessment.

3.5

Watercourses
The maintenance dig at KP 180.168 is located below the high water mark of the Saline River,
and the maintenance dig at KP 180.28 requires crossing of the Saline River to access the
dig location, which is on the south bank above the high water mark. At the time of the
August 15, 2017 environmental site assessment, the crossing location had a bankful width
of approximately 160 m, with two active channels, flowing generally from the northeast to
the southwest at the Project location. The north channel (nearest to the right downstream
bank) had a wetted width of approximately 5 m, and the south channel (nearest to the left
downstream bank), had a wetted width of approximately 15 m and an approximate
maximum depth of 0.5 m. Substrate at the Project location was dominated by cobble
material.

8

There are no fish records available for the Saline River, though the Saline River is
connected to the Mackenzie River, approximately 1.6 km downstream of the Project location.
Fish species within the Mackenzie River are well documented, and include Northern Pike
(Esox luscious), Arctic Grayling (Thymallus arcticus), Burbot (Lota lota), Longnose Sucker
(Catastomus catastomus), Lake Chub (Couesius plumbeu), Walleye (Sander vitreus),
Inconnu (Stenodus nelma), Arctic Cisco (Coregonus autumnalis), Goldeye (Hiodon
alosoides), Mountain Whitefish (Prosopium williamsoni), and Round Whitefish (Prosopim
cylindraceum). Based on its connectivity to the Mackenzie River, the fish community of the
Saline River is expected to include both spring and fall spawning species.
3.6

Wildlife and Wildlife Habitat
The Project may interact with wildlife (e.g., vehicle or equipment encounters during
mobilization or demobilization, personnel encounters, disturbance from noise and/or lighting).
Vegetation removal (e.g., tree clearing, limbing) in the Project area may interact with wildlife
habitat (e.g., active or dormant bird nests). Excavation may interact with burrowing habitat.
American Kestral (Falco sparverius), Cedar Waxwing (Bombycilla cedrorum), Common
Raven (Corvus corax) and Red Squirrel (Tamiascurus hudsonicus) were observed during
the August 15, 2017 environmental site assessment.

3.7

Species at Risk or Species of Special Status (and Related Habitat)
To determine the potential for the following Species at Risk (SAR) or species of special
status to be found near the Project location, a desktop records review was conducted to
search publically available records and internal Enbridge records. The Northwest Territories
Species at Risk online database (Government of Northwest Territories, 2017) was searched
to identify species listed under Schedule 1 of the federal Species at Risk Act (SARA) or
under the NWT List of Species at Risk from the Species at Risk (NWT) Act. Table 2
identifies the potential SAR or species of special status within the Project area, identifies the
potential of those species occurring during the Project period, and describes the rationale for
their occurrence and recommended mitigation measures to address potential impacts on
those species during the Project.

9

Table 2: Screening for Species at Risk or Species of Special Status (November 2017)

Common Name

Scientific
Name

Status 1

Potential
NWT SARA to Occur

Rationale

Mammals

Woodland
Caribou (Northern
Mountain
Population)

Little Brown
Myotis

Rangifer
tarandus

Myotis lucifugus

No
Status

SC

SC

END

High

The Project area supports broad
scale habitat (lowland black spruce
forest), calving habitat (open
coniferous forests and riparian areas),
post-calving habitat (open coniferous
forest and areas close to water),
rutting habitat (open coniferous forest)
and winter habitat (open black spruce
– lichen forests). Minimize or avoid
works during the calving period (midMay to mid-June) in potential calving
habitat.

Low

No subterranean features have been
identified near the Project that may
support hibernacula; therefore no
potential effects for this critical habitat
are anticipated. Project activities are
occurring outside of the maternal
roosting period (e.g., outside of the
June 1 and August 31 period).

Birds
Olive-sided
Flycatcher
Peregrine Falcon
anatum/tundrius
complex

Contopus
cooperi

N/A

THR

Low

Falco peregrinus No
anatum/tundrius Status

SC

Low

Rusty Blackbird

Euphagus
carolinus

No
Status

SC

Low

Short-eared Owl

Asio flammeus

N/A

SC

Low

Barn Swallow

Hirundo rustica

N/A

THR

Low

1

Species does not overwinter in the
region. Suitable nesting habitat was
not observed during the
environmental site assessment.
Species does not overwinter in the
region. Suitable nesting habitat was
not observed during the
environmental site assessment.
Species does not overwinter in the
region. Suitable nesting habitat was
not observed during the
environmental site assessment.
Species does not overwinter in the
region. Suitable nesting habitat was
not observed during the
environmental site assessment.
Species does not overwinter in the
region. Suitable nesting habitat was
not observed during the
environmental site assessment.

THR – Threatened; SC – Special Concern; END – Endangered; N/A – Not Applicable.
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3.8

Air Emissions
Air emissions from the Project are anticipated to be limited to those produced by typical
construction equipment and vehicles, and limited to the temporary timeframe of the Project.

3.9

Greenhouse Gas (GHG) Emissions
GHG emissions from the Project are anticipated to be limited to those produced by typical
construction equipment and vehicles, and limited to the temporary timeframe of the Project.

3.10

Acoustic Environment
The Project is located in a relatively remote area. The nearest known location of human
noise receptors in a settlement area is at Tulita, located more than 80 km from the Project.
Given this distance, Project construction activities are not anticipated to affect human
acoustic environment.
The Project is located in potential wildlife habitat. As noted above for wildlife, noise from
Project activities may cause interactions with wildlife in the Project area.
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4.0

Project Description
Figure 1 provides an overview of the general Project areas, including the camp and access
trail. The Project work site is shown in greater detail in Figure 2 and are described in further
detail in the following subsections. Project component details are included in Enbridge’s
Application for a Land Use Permit and Water Licence approved by the SLWB on February 7,
2018.
Work is expected to occur between January 1 and March 31, 2018. Stages of the Project
are as follows:
 Site Clearing, Mobilization and Set-up;
 Construction/Excavation;
 Site Restoration; and
 Demobilization.
Additional land use areas are required for temporary workspace for the Project and use of
the existing MYB camp to house workers supporting the Project. Access to the Project will
utilize the existing Highway #1 (winter road) and existing access road.
Clearing will be limited to the minimum area required to complete the work and will be
completed both by hand and using mobile equipment. Grubbing and removal of stumps will
be avoided where feasible to avoid soil disturbance. Once mobilized to site, vehicles,
equipment and materials required for the excavation will be positioned along the ROW and
temporary workspace until the excavation is complete. Efforts will be made to keep work
surfaces and vehicle travel lanes off of the ground surface. Following construction, all
matting will be removed. Where mats are removed, the ground surface will be inspected to
identify any compaction issues. Surface grades and drainage will be restored to match
preconstruction conditions to the extent feasible. Disturbed areas will be allowed to
revegetate naturally.
Areas of excavation are required to expose the existing pipe within the ordinary high water
level of the Saline River. Substrate will be segregated for all excavation activities by rolling
back substrate layers in lifts to identify the various layer separations (fines, gravel, cobble,
etc.). Material is comprised of existing native river substrate, and will be temporarily
stockpiled within the ROW and temporary workspace. Equipment with fine depth control will
be used to segregate substrate. Where needed, material stripping will be directed by the
Environmental Inspector (EI). Excavations will be backfilled by replacing the substrate layers
at depths observed prior to disturbance, to match existing conditions of adjacent substrate
profiles.
Fuel stored for the Project will have secondary containment in place to reduce the potential
for stored materials to come in contact with the land. Spill pads and absorbent materials will
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be available at sites in the event of any kind of release. In the event of a spill of fuel, oil or
other non-hazardous or hazardous material, the Project-specific Spill Contingency Plan will
be implemented.
4.1

Site Clearing, Mobilization and Set-up
Access to the Project site by construction vehicles and equipment is from the existing
Highway 1 (winter road) south of the Line 21 using an established access road for
approximately 530 m before intersecting the ROW. Access to the KP180.168 excavation is
to the southeast along the ROW, into the Saline River. Access then proceeds to the KP
180.28 excavation, approximately 112 m southeast of the KP 180.168 excavation. Vehicle
and equipment access along the established access road and along the existing ROW
involves the construction of temporary snow-fill bridges and/or use of access matting over
the active channels of the watercourse, if required. Minor brushing and vegetation removal
is required along the existing access and ROW to the dig locations. Equipment and
materials are being towed up and down the steep north slope of the Saline River with a D6
bulldozer. Water to maintain the required 10 cm ice fill/snow cover along the access and
ROW, as described in the existing MVLWB Land Use Permit, is less than 100 m3/day, as
outlined in Schedule D of the Waters Regulations. This water is withdrawn during access
preparation, followed by 1 m3/day to maintain the required ice fill/snow cover.

4.2

Construction/Excavation
The construction/excavation stage of the Project includes excavation to expose the Line 21
pipeline for assessment. The Project area was anticipated to be dry or frozen to the bottom
at the time of proposed Project activities. However, depending on flow characteristics of the
Saline River at the time of the excavation, isolation of the Project from the Saline River may
be required. Dewatering of the excavation due to groundwater infiltration is anticipated. In
addition, hydrovac slurry (consisting of water and existing river substrate material) resulting
from exposing the existing pipeline with a hydrovac truck will require discharge. It is
anticipated that up to 50 m3 of slurry material will be discharged into the approved discharge
location alongside groundwater discharged from the excavation. Isolation of the excavation
and temporary work space required to complete the excavation will be completed as shown
in Figure 2, depending on flow characteristics encountered at the time of the excavation. If
required, isolation will be conducted according to the Enbridge Environmental Guidelines for
Construction (Enbridge EGC) document upon approval of the GNWT Inspector. Discharge
of water and hydrovac slurry will occur within isolation areas as indicated in Figure 2,
according to guidelines included in the Enbridge EGC document.
Excavation is occurring in the Project footprint to expose the existing pipe, and excavated
material (native substrate within the Saline River) is being stockpiled at approved locations
within the temporary workspace to allow for assessment of the exposed pipe. Dewatering of
the excavation area is being conducted according to the Enbridge EGC document,
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conditions of the SLWB Land Use Permit and as approved by the GNWT Inspector. Once
assessment is completed, the excavation is being back-filled with the stockpiled material to
match the pre-existing composition of substrate (maintaining existing profiles of fines, gravel,
cobble). Fine sediments from the groundwater discharge and hydrovac slurry is being
collected from the approved discharge location, and is being back-filled with the stockpiled
material to match the pre-existing composition of the substrate (maintaining existing profiles
of fines, gravel, cobble). The existing channel grade and the site will be reclaimed to
generally match pre-disturbance conditions.
4.3

Site Restoration
Following access requirements of the Land Use Permit, site restoration activities will be
completed following the completion of the excavation activities, prior to demobilization by
March 31, 2017. Surface grades and drainages will be restored to match preconstruction
conditions, to the extent feasible. Excavations will be backfilled to prevent admixing of
topsoil and subsoil, and watercourse substrates will be replaced with a similar substrate
profile. Brushings and peat from the initial access preparation will be rolled back over
disturbed areas to limit the risk of erosion. Access mats, if required, will be removed
following site activities. Where access mats are removed, the ground surface will be
inspected to identify compaction issues, which will be mitigated as required, according to the
Enbridge EGC document. Erosion and sediment controls will be installed following
construction activities, where required.

4.4

Demobilization
Equipment not required for restoration activities will be demobilized from site. Equipment
and materials will be demobilized using the existing access and Highway #1 (winter road).
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5.0

Permanent Closure and Reclamation
This section details Enbridge’s plans for the permanent closure and reclamation of the Line
21 KP 180 Maintenance Digs Project.

5.1

Definition of Permanent Closure and Reclamation
For this Project, permanent closure indicates Enbridge’s intent to have no further activity at
the site following the completion of the maintenance digs aside from implementing the PRM
program and completing remedial actions, as required.

5.2

Permanent Closure and Reclamation Requirements
Permanent closure and reclamation requirements are described in the following subsections.

5.2.1

Pre-disturbance, Existing, and Final Site Conditions
Pre-disturbance Site Condition
It is assumed that the pre-disturbance condition of the Project, camp and access is similar to
current off-ROW conditions in the area. The vegetation surrounding the Project, camp and
access is comprised of mixed black spruce and white spruce stands with a shrubby
understory of dwarf birch, northern and common Labrador tea, mosses and lichens.
Existing Site Condition
The Project, camp and access location is located in a previously disturbed area with
vegetation consisting of thick regrowth young green alder and sapling balsam poplar, and a
canopy of white spruce and balsam poplar less than 5 m in height (see photos in Appendix
A).
Final Site Condition
The final site condition is planned to be the equivalent of the existing Line 21 pipeline ROW.
The existing ROW is characterized by the Saline River channel below the ordinary high
water mark, associated riparian area, and upland forest.

5.2.2

Project Areas Affected by Spills, Potential Pollution, or Groundwater
Contamination
The Spill Contingency Plan (SCP) developed for the Project as part of the Land Use Permit
and Water Licence provides guidance to the on-site personnel in the event of an accidental
release of materials that may cause adverse environmental impacts during the Project. The
SCP provides the protocols for personnel to follow in response to a spill. The SCP was
developed in accordance with the Guidelines for Spill Contingency Planning prepared by
Indian and Northern Affairs Canada (INAC) (2007). The scope of the SCP and this CRP
does not cover releases from the existing Line 21. In the event of a release from the existing
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Line 21, Enbridge’s Emergency Response Plan would be enacted and regional operations
personnel would take control of the site.
Potential contaminants associated with the Project include:
 Fuels: gasoline, diesel, and propane;
 Lubricating oils and grease;
 Hydraulic motor oil;
 Antifreeze and other coolants;
 Camp sewage and greywater; and
 Solid waste from construction.
Project activities potentially causing or resulting in spills or releases include:
 Overfilling, leaks or ruptures of storage drums or tanks;
 Valve or line failure in systems, vehicles or heavy equipment;
 Heat expansion due to overfilling or improper storage;
 Vehicular accidents;
 Spill during fuel transfer;
 Improper or unauthorized surface water discharge; and
 Vandalism.
The following potential environmental impacts may result from spills, which represent the
worst case scenario, as per the Guidelines for Spill Contingency Planning (INAC 2007):
 Gasoline: may be harmful to wildlife and aquatic life. It is not readily biodegradable
and has the potential for bioaccumulation in the environment. Gasoline is quick to
volatize. Runoff to water bodies must be avoided.
 Diesel fuel: may be harmful to wildlife and aquatic life. It is not readily biodegradable
and has the potential for bioaccumulation in the environment. Diesel burns slowly
and thus risk to the environment is reduced during recovery as burn can be more
readily contained compared with volatile fuels. Runoff into water bodies must be
avoided.
 Propane: may be harmful to wildlife and the surrounding environment. It has the
potential to accumulate in the environment. Propane is extremely volatile and is the
most flammable material stored on-site, thus immediate impacts to the surrounding
environment are a concern.
 Waste oil/grease: may be harmful to wildlife and aquatic life. It is not readily
biodegradable and has the potential for bioaccumulation in the environment. Runoff
into waterbodies must be avoided.
Should significant quantities of the potential contaminants be released to the ground or
waterbodies, serious adverse impacts to human health, wildlife and fish could be
experienced. Equipment, storage areas and containers should be regularly inspected by all
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project personnel to ensure no spill or release goes undetected. Spill prevention measures
identified in the SCP were implemented in the Project to reduce the risk of a spill occurring.
In the event a spill occurs on-site, following the initial spill response and containment, all
impacted materials will be removed from site. Impacted absorptive materials will be collected
in appropriate waste containers and marked for disposal. Impacted soil will be delineated,
excavated and disposed of at an approved disposal facility. All waste disposal will be
completed in accordance with the Project Waste Management Plan.
Confirmatory sampling will be conducted to ensure all impacted soil is removed. The
contractor will coordinate with the Enbridge Environmental Inspector to ensure all required
sampling is completed. Additional fill material will be brought to the Project site as needed.
Where spills or releases occurred on or near matting, and it cannot be determined if the
ground surface was impacted by the spill, the spill location will be recorded with a GPS.
Following removal of the mats at the end of the Project the spill locations will be inspected
by the Enbridge Environmental Inspector to determine if the ground surface was impacted. If
soil impacts are suspected, soil will be excavated and disposed of and confirmatory
sampling will be completed.
Water will be considered impacted if any visible hydrocarbon sheen or odor is present.
Impacted water will be collected using pumps or vacuum trucks and stored in sealed drums
or tanks for sampling and disposal at an approved facility (where required). The Enbridge
Environmental Inspector will assess whether sampling is required.
5.2.3

Closure Objectives and Criteria
Closure objectives have been guided by the four closure principles outlined in the
Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine
Sites in the Northwest Territories (Mackenzie Valley Land and Water Board, 2013), and
include: physical stability, chemical stability, no long-term active care, and future use.
Closure objectives and criteria are provided in Table 3.
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Table 3: Closure Objectives and Criteria

Closure Objectives
Remove all garbage and construction material
from the Project area

Closure Criteria
All garbage and construction material is removed
(e.g., matting, lath, gravel, etc.)
Surface contours are comparable with the
representative area

Return the landscape to pre-construction
condition

Pre-construction surface drainage and
watercourse alignment is maintained
Surface stoniness is consistent with the
representative area
No ponding or slumping is observed
Erosion is not observed (beyond typical natural
erosion in the Project area)

Achieve soil stability

Erosion controls are functional or removed if no
longer required
Slopes are stable and no soil movement is
observed
No large bare areas observed where vegetation
should be present

Natural Revegetation of the Project area

Species composition consistent with the
surrounding representative area
Average desirable vegetation density
comparable to the surrounding representative
area (the existing ROW)
Overall vegetation health similar to surrounding
representative area (the existing ROW)

5.2.4

Weeds and Invasive Vegetation

Weeds and/or invasive species represent the
species composition observed in the surrounding
representative area (the existing ROW)

Soil

No severe compaction or soil mixing is observed
(i.e., causing severe effects on vegetation
growth)

Consideration of Closure Options and Selection of Closure Activities
Closure and reclamation of the Project area will be conducted using Enbridge’s standard
clean-up, reclamation and monitoring procedures. These methods have been used to
reclaim thousands of kilometers of pipeline in western Canada for both federal and
provincial/territorial regulators. As such, multiple closure options are not being considered
for the Project.
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5.2.5

Predicted Residual Effects
Following the completion of site reclamation, Enbridge will implement, at a minimum, a two
year PRM program to determine if additional remedial measures are warranted to meet the
CRP goal and confirm the absence of significant residual effects. It is anticipated that not all
closure criteria outlined in Table 3 will be met during the first full growing season following
the completion of the maintenance digs (i.e., 2018), and that some residual effects may be
present in the short term (e.g., inadequate revegetation).

5.2.6

Uncertainties
Given the scope of the Project, and that standardized reclamation measures will be
implemented, few uncertainties are expected. The primary uncertainty is the planned use of
natural revegetation for the Project area. If natural revegetation is determined to not be
successful during the PRM program, additional measures may need to be implemented in
consultation with stakeholders and Indigenous groups through the Enbridge Engagement
Plan.

5.3

Post-closure Monitoring, Maintenance, and Reporting
Enbridge will implement an ongoing PRM program to determine if additional remedial
measures are warranted. On-the-ground monitoring will be conducted every year for a
minimum of two years following the completion of maintenance dig activities (i.e., 20182020) to determine if additional remediation measures are warranted to meet the CRP goal.
Monitoring will occur in spring following break-up and in summer during the growing season
for the two years of the PRM program. Following completion of the PRM program in 2020,
Enbridge will continue monitoring the Project site as part of its ongoing operations and
maintenance of the Line 21 pipeline.
Assessment reports will be generated for each assessment that is completed while the sites
are in the PRM program until the Project meets closure requirements and is closed out.

5.4

Contingencies
While contingency measures are not anticipated given Enbridge’s use of standardized
reclamation measures, if it becomes apparent that a closure activity will not be successful in
meeting closure objectives, Enbridge will develop contingency plans as necessary and notify
regulatory stakeholders and Indigenous groups.
One potential contingency concern is the planned use of natural revegetation for the Project
area. If natural revegetation is determined to not be successful during the PRM program,
additional measures may need to be implemented. The determination of the success of
natural revegetation or the need for a contingency will be made through consideration of
field observations as part of the PRM program.
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6.0

Progressive Reclamation
Further to the definition of progressive reclamation provided in the Guidelines for the
Closure and Reclamation of Advanced Mineral Exploration and Mine Sites in the Northwest
Territories (MVLWB, 2013) and included in Section 6.1 below, progressive reclamation
applies to longer term projects (e.g., mines), where reclamation of some project components
can occur prior to the closure stage. Based on the timeline for the Project, which includes a
short work period (approx. January 1 to March 31, 2018), progressive reclamation is not
applicable.
However, Enbridge typically employs a phased approach to reclamation that is in line with
the principles of progressive reclamation. This includes completing clean-up and restoration
of the Project sites immediately following the completion of construction: surface grades and
drainages are restored; excavations are backfilled; brushing and peat is rolled back over
disturbed areas; and, erosion and sediment controls are installed. Following site restoration,
ongoing monitoring of the site is completed every year by Enbridge as part of the PRM
program to determine if additional remedial measures are warranted to meet the CRP goal
of returning the areas disturbed by the Project to a viable and self-sustaining ecosystem that
is compatible with a healthy environment and with human activities.

6.1

Definition of Progressive Reclamation
The Guidelines for the Closure and Reclamation of Advanced Mineral Exploration and Mine
Sites in the Northwest Territories (MVLWB, 2013) define progressive reclamation as follows:
“progressive reclamation takes place prior to permanent closure to reclaim components
and/or decommission facilities that no longer serve a purpose. These activities can be
completed during operations with the available resources to reduce future reclamation costs,
minimize the duration of environmental exposure, and enhance environmental protection.
Progressive reclamation may shorten the time for achieving closure objectives and may
provide valuable experience on the effectiveness of certain measures that might be
implemented during permanent closure.”

6.2

Opportunities for Progressive Reclamation
While progressive reclamation is not planned for the Project based on the short duration of
construction activities, Enbridge will implement an ongoing PRM program to determine if
additional remedial measures are warranted. On-the-ground monitoring will be conducted
every year for a minimum of two years following the completion of construction and
restoration activities (i.e., 2018-2020) to determine if additional remediation measures are
warranted to meet the CRP goal. Monitoring will occur in spring following break-up and in
the summer during the growing season for the first two years of the PRM program. Following
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the completion of the PRM program in 2020, Enbridge will continue monitoring the Project
site as part of its ongoing operations and maintenance of the Line 21 pipeline.
6.3

Completed Progressive Reclamation
No progressive reclamation has occurred or will occur for the Project.
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7.0

Integrated Schedule of Activities
Table 4 provides an anticipated schedule for closure and reclamation activities.
Table 4: Schedule of Closure and Reclamation

Closure Objectives

Closure Criteria

March, 2018

Complete final clean-up and reclamation of all
disturbed areas and demobilize all equipment

Spring, 2018

On-the-ground monitoring following spring
breakup

Summer, 2018

On-the-ground monitoring during the growing
season

Spring, 2019

On-the-ground monitoring following spring
breakup

Summer, 2019

On-the-ground monitoring during the growing
season

Spring, 2020 – if required

On-the-ground monitoring following spring
breakup

Summer, 2020 – if required

On-the-ground monitoring during the second
growing season
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8.0

Post-closure Site Assessment
Enbridge will implement an ongoing PRM program to determine if additional remedial
measures are warranted. On-the-ground monitoring will be conducted every year for a
minimum of two years following the completion of construction and restoration activities (i.e.,
2018-2020) to determine if additional remediation measures are warranted to meet the CRP
goal. Monitoring will occur in spring following break-up and in the summer during the
growing season. Following the completion of the PRM program in 2020, Enbridge will
continue monitoring the Project site as part of its ongoing operations and maintenance of the
Line 21 pipeline.
Typical PRM reporting involves the use of an Environmental Issues List, which is a
comprehensive listing of observed issues and recommendations for remediation noted
during on-the-ground fieldwork. The list is carried forward to each subsequent year of PRM
and issues that have been successfully addressed are noted as resolved. When all the
issues have been resolved, the goal of the CRP will be met and no significant residual
impacts will remain.
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Appendix A
A

Site Photos

ENBRIDGE P I P E L I N E S I N C . INTEGRITY PROGRAM
PRELIMINARY ASSESSMENT FORM

Screening Team
Inspector: Evan McKechnie (Enbridge)
Surveyor: Ivan Jaques (Altus)
Land Agent: Jim Boyle (Enbridge)
Consultant: Mike Russum (Dillon Consulting)
NAME:
DATE:
REPORT #:

Mike Russum
August 15, 2017
KP 180.1683, GW 108390

Site Photographs KP 180.1683

Photograph 1

Photograph 2

Access road from ROW, facing west.

Access along ROW, facing northwest

Photograph 3

Photograph 4

Dig site, facing north.

Dig site, facing east

1

ENBRIDGE P I P E L I N E S I N C . INTEGRITY PROGRAM
PRELIMINARY ASSESSMENT FORM

Screening Team
Inspector: Evan McKechnie (Enbridge)
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Land Agent: Jim Boyle (Enbridge)
Consultant: Mike Russum (Dillon Consulting)
NAME:
DATE:
REPORT #:

Mike Russum
August 15, 2017
KP 180.1683, GW 108390

Photograph 5
Dig site, facing south.

Photograph 6
Dig site, facing west

Photograph 7
Aerial view of dig site

Photograph 8
Aerial view of access road
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Screening Team
Inspector: Evan McKechnie (Enbridge)
Surveyor: Ivan Jaques (Altus)
Land Agent: Jim Boyle (Enbridge)
Consultant: Mike Russum (Dillon Consulting)
NAME:
DATE:
REPORT #:

Mike Russum
August 15, 2017
KP 180.2803, GW 108450

Site Photographs KP 180.2803

Photograph 1

Photograph 2

Access road from ROW, facing west.

Access along ROW, facing northwest

Photograph 3

Photograph 4

Dig site, facing south.

Dig site, facing east
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Screening Team
Inspector: Evan McKechnie (Enbridge)
Surveyor: Ivan Jaques (Altus)
Land Agent: Jim Boyle (Enbridge)
Consultant: Mike Russum (Dillon Consulting)
NAME:
DATE:
REPORT #:

Mike Russum
August 15, 2017
KP 180.2803, GW 108450

Photograph 5
Dig site, facing west.

Photograph 6
Dig site, facing north

Photograph 7
Aerial view of dig site

Photograph 8
Aerial view of access road
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ENBRIDGE P I P E L I N E S I N C . INTEGRITY PROGRAM
PRELIMINARY ASSESSMENT FORM

Screening Team
Consultant: Erin McMillan (Dillon Consulting)

NAME:
DATE:
REPORT #:

Erin McMillan
February 26, 2018
NA

Site Photographs Project Staging and Camp Area

Photograph 1

Photograph 2

East corner of camp, facing northwest

East corner of camp, facing southwest

Photograph 3

Photograph 4

North corner of camp, facing southeast

North corner of camp, facing southwes
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ENBRIDGE P I P E L I N E S I N C . INTEGRITY PROGRAM
PRELIMINARY ASSESSMENT FORM

Screening Team
Consultant: Erin McMillan (Dillon Consulting)

NAME:
DATE:
REPORT #:

Erin McMillan
February 26, 2018
NA

Photograph 5
South corner of camp, facing northwest

Photograph 6
South corner of camp, facing northeast

Photograph 7
Camp fuel storage and generator

Photograph 8
Camp generator
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PRELIMINARY ASSESSMENT FORM

Screening Team
Consultant: Erin McMillan (Dillon Consulting)

NAME:
DATE:
REPORT #:

Erin McMillan
February 26, 2018
NA

Photograph 9

Photograph 10

Second camp generator.

Camp waste storage

Photograph 11

Photograph 12

Camp waste storage and camp buildings

Project staging area along access at top of hill
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ENBRIDGE P I P E L I N E S I N C . INTEGRITY PROGRAM
PRELIMINARY ASSESSMENT FORM

Screening Team
Consultant: Erin McMillan (Dillon Consulting)

NAME:
DATE:
REPORT #:

Erin McMillan
February 26, 2018
NA

Photograph 13
Generator and equipment at Project staging area at top of hill

Photograph 14
Equipment staging along access at top of hill

Photograph 15
Project staging area along access at top of hill

Photograph 16
Access trail intersection with winter road
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