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1.0

Introduction
Enbridge Pipelines (NW) Inc. (Enbridge) is proposing to replace a segment of the Line 21 pipeline
southeast of kilometre post (KP) 158 near Li le Smith Creek in the Northwest Territories (NWT) (the
Project). Enbridge retained Dillon Consul ng Limited (Dillon) to prepare an Environmental and
Socio-Economic Assessment (ESA) in support of regulatory and permi ng applica ons for the Project.
The ESA is organized as follows:
§

Sec on 1.0 provides an overview of the Project and describes the regulatory context.

§

Sec on 2.0 describes the Project including details on Project loca on, components, ac vi es,
an cipated schedule, and workforce.

§

Sec on 3.0 summarizes, at a high-level, the consulta on and engagement ac vi es for the
Project.

§

Sec on 4.0 describes the ESA methods.

§

Sec on 5.0 describes the environmental and socio-economic se ng.

§

Sec on 6.0 provides the iden ﬁca on of poten al eﬀects, mi ga on measures, residual eﬀects,
and poten al cumula ve eﬀects, as well as the characteriza on of the residual and cumula ve
eﬀects along with a signiﬁcance determina on.

§

Sec on 7.0 outlines, at a high level, how the Project will be monitored during construc on and
opera on.

§

Sec on 8.0 summarizes the assessment and signiﬁcance conclusions.

§

Sec on 9.0 provides a list of literature cited in the ESA.

§

Appendices – the ESA is supported by the following appended studies:
-

Preliminary Environmental Studies Report (Appendix A)

-

Supplemental Environmental Studies Report (Appendix B)

-

Archaeological Overview Assessment (Appendix C)

-

Archaeological Impact Assessment (Appendix D)

-

Tradi onal Knowledge Study (Appendix E)
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1.1

Project Overview
Constructed in 1982, Line 21 (the Norman Wells Pipeline) carries crude oil from Norman Wells, NWT to
Zama, Alberta over a distance of approximately 870 kilometres (km). At KP 158, the pipeline parallels a
meander bend of Li le Smith Creek, a tributary of the Mackenzie River. Enbridge has been ac vely
monitoring slope instability in the area of the meander bend, which, over the years, has been
encroaching onto the pipeline right-of-way (ROW). To protect the pipeline from the poten al impacts of
further slope movement and to support con nued safe opera on of the pipeline, Enbridge is proposing
to replace a segment of the exis ng nominal pipe size (NPS) 12 pipeline at this loca on.
The Project involves the removal of an approximately 510-metre (m) segment of the exis ng NPS 12
pipeline and replacing it with a new, approximately 520-m NPS 12 pipeline segment at a greater depth
of cover below the landslide impact zone. Enbridge is planning to install the new pipeline segment via
horizontal direc onal drill (HDD) within the exis ng Enbridge ROW, and no new land rights are required
for opera on; however, some temporary workspace, located on privately-held Sahtú lands administered
by the Tulita District Land Corpora on, will be required to accommodate construc on ac vi es.
The Project will require upgrades to exis ng access roads, as well as the following temporary
infrastructure.
§
§
§
§

Construc on camps (up to three small camps)
Laydown yard (fuel and equipment storage)
Poten al barge landing (upgrades to an exis ng site on the Mackenzie River)
Temporary workspace
- HDD work sites (entry and exit points, and false ROW for trenchless pipe drag sec on)
- Pipeline stopple/ e-in loca ons

The Project components are described in further detail in Sec on 2.0.
1.2

Regulatory Framework
This subsec on outlines the regulatory context for the Project. Permits, authoriza ons, or no ﬁca ons
are not necessarily required for all of the legisla on described below and the informa on provided is
not intended to serve as an exhaus ve list of regulatory and permi ng requirements. As detailed
Project design progresses, Enbridge will iden fy and apply for all required permits/authoriza ons and
work will only proceed once appropriate regulatory approvals are in place. The legisla on described in
the following subsec ons forms part of the context for the assessment of Project eﬀects, since
regulatory requirements inform Project design, mi ga on, and the characteriza on of the magnitude of
eﬀects.
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A summary of poten al permits, authoriza ons, and no ﬁca ons that may be required for the Project is
provided in Table 1, while more detailed informa on and ra onale is provided in the following
subsec ons.
Table 1: Potential Permits, Authorizations, and Notifications
Permit/Authoriza on/
Regulatory Agency
Legisla on
Related Project Ac vi es
No ﬁca on
Federal
Removal of an exis ng sec on of
No ﬁca on of Opera ons CER-regulated pipe and pu ng a new
Canada Energy Regulator CER Act
and Maintenance (O&M) sec on in its place where the
(CER)
(SC 2019, c. 28, s. 10)
Ac vi es
replacement is greater than 100 m
(but less than 5 km) in length.
Environment and Climate
Species at Risk Act
Change Canada (ECCC)
(SARA)
and Fisheries and Oceans
(SC 2002, c. 29)
Canada (DFO)

DFO

Transport Canada

Fisheries Act
(RSC 1985, c. F-14)

Canadian Navigable
Waters Act
(RSC 1985, c. N-22)

Sec on 73 Permit

Required for any ac vity aﬀec ng a
listed wildlife species, any part of its
cri cal habitat, or the residences of
its individuals.

Code of Prac ce
No ﬁca on

Required for ac vi es within the
scope of the Interim End-of-Pipe
Screens Code of Prac ce for
proposed water withdrawal ac vi es
in Li le Smith Creek and/or the
Mackenzie River.

Request for Review

May be required for ac vi es at the
poten al barge landing site in the
Mackenzie River, if ac vi es do not
fall within the scope of exis ng DFO
standards and codes of prac ce.

Ministerial Authoriza on
under
paragraphs 34.4(2)(b)
and/or 35(2)(b)

Only required if it is not possible to
avoid the death of ﬁsh or the harmful
altera on, disrup on, or destruc on
of ﬁsh habitat a er the applica on of
avoidance and mi ga on measures
at the poten al barge landing site in
the Mackenzie River.

Approval through
Naviga on Protec on
Program

May be required for ac vi es at the
poten al barge landing site on the
Mackenzie River, if ac vi es do not
comply with the requirements set
out in the Minor Works Order.
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Regulatory Agency

Legisla on

Permit/Authoriza on/
No ﬁca on

Related Project Ac vi es

Territorial/Regional

Sahtú Land and Water
Board (SLWB)

Mackenzie Valley
Resource
Management Act
(MVRMA)
(SC 1998, c. 25)

Waters Act
(SNWT 2014, c. 18)
(in conjunc on with
the MVRMA)

Type A Land Use Permit
(LUP)

Use of vehicles or machines of a
weight equal to or exceeding
10 tonnes; storage of fuel in a single
container that has a capacity equal to
or exceeding 4,000 liters (L); use of
machinery for moving earth or
clearing land; leveling, grading,
clearing, cu ng, or snowplowing of a
line, trail or ROW that exceeds 1.5 m
in width and 4 hectares (ha); and, use
of power-driven, earth-drilling
machinery, the opera ng weight of
which equals or exceeds 2.5 tonnes.

Type B Water License

Use of 100 or more cubic metres of
water per day, but less than
300 cubic metres per day from the
Mackenzie River or its tributaries
(i.e., Li le Smith Creek).

Government of NWT
Forest Protec on Act
(GNWT), Department of
(RSNWT 1988,
Burn Permit
Environment and Natural
c. F-10)
Resources
1.2.1

Burning of vegeta ve material from
clearing (only required if burning is
conducted during the closed season
[May 1 to September 30]).

Federal Regulatory Context
Federal legisla on considered in rela on to the proposed Project ac vi es includes the following:
§
§
§
§
§

CER Act (SC 2019, c. 28, s. 10);
SARA (SC 2002, c. 29);
Migratory Birds Conven on Act, 1994 (SC 1994, c. 22);
Fisheries Act (RSC 1985, c. F-14); and,
Canadian Navigable Waters Act (RSC 1985, c. N-22).

The MVRMA (SC 1998, c. 25), although federal, is discussed under subsec on 1.2.2, below, as it pertains
to region-speciﬁc regulatory requirements.

Canadian Energy Regulator Act
Line 21 is regulated federally by the CER under the CER Act (SC 2019, c. 28, s. 10). The Project scope of
work falls into the category of rou ne O&M ac vi es, which was evaluated by the CER as part of the
original applica on for the construc on and opera on of the pipeline.
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According to the CER, rou ne O&M ac vi es include:
§
§

§

all ac vi es necessary to safely operate an exis ng pipeline;
maintenance ac vi es, upgrades or repairs to an exis ng pipeline or part of a pipeline that do
not increase the approved maximum opera ng pressure, the stress level, or diameter of the
pipeline; or,
physically removing an exis ng sec on of pipe up to 5 km in length, and pu ng a new sec on of
pipe in its place, as long as this replacement does not increase the approved maximum
opera ng pressure, stress level, or diameter of the pipeline (Na onal Energy Board [NEB] 2018).

Based on the list of circumstances requiring CER no ﬁca on provided in Sec on 4.1 of the Opera ons
and Maintenance Ac vi es on Pipelines under the Na onal Energy Board Act – Requirements and
Guidance Notes (NEB 2018), the Project involves the removal of an exis ng sec on of pipe and pu ng a
new sec on in its place where the replacement is greater than 100 m (but less than 5 km) in length. As
such, the Project does not require any new approvals from the CER; however, no ﬁca on of O&M
ac vi es must be provided to the CER through the Online Event Repor ng System (OERS) at least
21 working days prior to star ng work (NEB 2018).

Species at Risk Act and Migratory Birds Conven on Act
SARA (SC 2002, c. 29) protects species listed as Ex rpated, Endangered, and Threatened on Schedule 1
of the Act. SARA (SC 2002, c. 29) applies to federal lands, however, it also applies to all lands in Canada
for Schedule 1 bird species cited in the Migratory Birds Conven on Act, 1994 (SC 1994, c. 22) and applies
to all lands in Canada for Schedule 1 aqua c species. Prohibi ons included in SARA (SC 2002, c. 29) make
it an oﬀence to kill, harm, harass, capture, or take an individual of a species listed as Endangered,
Threatened, or Ex rpated on Schedule 1. The prohibi ons also make it an oﬀence to possess, collect,
buy, sell, or trade an individual, or damage/destroy the residence (e.g., a nest or den) of one or more
individuals of a species listed on Schedule 1.
The Migratory Birds Conven on Act, 1994 (SC 1994, c. 22) protects migratory birds and their habitat.
ECCC administers the Act through the Canadian Wildlife Service. The Act allows for regula ons to be
made by the Governor-in-Council that prohibit “the killing, capturing, injuring, taking or disturbing of
migratory birds or the damaging, destroying, removing or disturbing of nests”. The Migratory Birds
Conven on Act, 1994 (SC 1994, c. 22) also protects migratory bird habitat and prescribes for the control
and management of the habitat. Under the Act, no person shall “disturb, destroy, or take a nest, egg,
nest shelter, eider duck shelter, or duck box of a migratory bird”, except when authorized with a permit.
Under Sec on 73 of SARA (SC 2002, c. 29), an agreement or permit may be issued authorizing a person
to engage in an ac vity aﬀec ng a listed wildlife species, any part of its cri cal habitat, or the residences
of its individuals. The Project is not located within cri cal habitat for aqua c species at risk or migratory
birds, however, the Project does occur within Woodland Caribou Cri cal Habitat (Boreal popula on;
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listed as Threatened on Schedule 1 of SARA and by the Commi ee on the Status of Endangered Wildlife
in Canada [COSEWIC]) (COSEWIC 2002, DFO 2019a, ECCC 2019a). The Project is not located on federal
lands, therefore, a permit under Sec on 73 of SARA (SC 2002, c. 29) is not an cipated to be required.
The poten al for species at risk to occur within the Project assessment boundaries (Sec on 4.2) is
described in the Supplemental Environmental Studies Report (Appendix B) and summarized in
Sec on 5.0.

Fisheries Act
The Fisheries Act (RSC 1985, c. F-14) and SARA (SC 2002, c. 29), together, provide a legal basis for
conserving and protec ng ﬁsh and ﬁsh habitat in Canada. The Fisheries Act (RSC 1985, c. F-14) requires
that projects avoid causing harmful altera on, disrup on or destruc on of ﬁsh and ﬁsh habitat, unless
authorized by the Minister of DFO under the Authoriza ons Concerning Fish and Fish Habitat Protec on
Regula ons (SOR/2019-286) (DFO 2019b). The ﬁsh and ﬁsh habitat protec on provisions of the Fisheries
Act (RSC 1985, c. F-14) include prohibi ons against causing the death of ﬁsh, by means other than
ﬁshing (Sec on 34.4) and against causing the harmful altera on, disrup on or destruc on of ﬁsh habitat
(Sec on 35) (DFO 2019b). If it is not possible to avoid the death of ﬁsh or the harmful altera on,
disrup on, or destruc on of ﬁsh habitat a er the applica on of avoidance and mi ga on measures,
then an excep on under either Subsec on 34.4(2) or Subsec on 35(2) of the Fisheries Act (RSC 1985,
c. F-14) is required in order for the proposed works to proceed. A Ministerial Authoriza on under
paragraphs 34.4(2)(b) and/or 35(2)(b) can also act as a permit under SARA (SC 2002, c. 29), provided
certain condi ons are met (DFO 2019b).
Applicable in-water Project ac vi es need to be conducted in accordance with the appropriate
standards and codes of prac ce (e.g., Interim End-of-Pipe Fish Screens Code of Prac ce) and a
no ﬁca on needs to be submi ed to DFO for ac vi es falling within the scope of the standards and
codes of prac ce (DFO 2019c). Where the standards and codes of prac ce do not apply or are not
applicable to Project ac vi es, a Request for Review needs to be submi ed to DFO (DFO 2019c).
No ﬁca on to DFO will likely be required for Project ac vi es within the scope of the Interim End-ofPipe Screens Code of Prac ce (DFO 2019d) for proposed water withdrawal ac vi es in Li le Smith Creek
and/or the Mackenzie River and a Request for Review may be required for poten al ac vi es at the
barge landing site on the Mackenzie River (see Sec on 2.0 for greater detail on Project components and
ac vi es).
The poten al for aqua c species at risk to occur within the Project assessment boundaries (Sec on 4.2)
is described in the Supplemental Environmental Studies Report (Appendix B) and summarized in
Sec on 5.0. With the implementa on of mi ga on measures, it is not an cipated that the Project will
trigger the requirements for a Ministerial Authoriza on under paragraphs 34.4(2)(b) and/or 35(2)(b) of
the Fisheries Act (RSC 1985, c. F-14) or for a permit under SARA (SC 2002, c. 29).
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Canadian Navigable Waters Act
The Canadian Navigable Waters Act (RSC 1985, c. N-22) protects the public right to travel on navigable
waters. The Mackenzie River is navigable and is on the list of scheduled waters of the Canadian
Navigable Waters Act (RSC 1985, c. N-22) and, therefore, Project ac vi es at the poten al barge landing
site are subject to the requirements of the Act and associated regula ons. Works mee ng the
assessment criteria of the Minor Works Order may proceed without a No ce to the Minister as long as
they comply with the legal requirements of the Order (Transport Canada 2019). Should Project ac vi es
at the poten al barge landing site not fall within the classes of works established under the Minor
Works Order, an applica on for approval may need to be submi ed to Transport Canada through the
Naviga on Protec on Program (Transport Canada 2019).
1.2.2

Territorial/Regional Regulatory Context
Territorial/regional legisla on considered in rela on to the proposed Project ac vi es includes the
following:
§
§
§
§
§

MVRMA (SC 1998, c. 25);
Waters Act (SNWT 2014, c. 18);
Forest Protec on Act (RSNWT 1988, c. F-10);
Species at Risk (NWT) Act (SNWT 2009, c. 16); and,
Archaeological Sites Act (SNWT 2014, c. 9).

In addi on, this subsec on includes discussion of the Sahtú Land Use Plan, which is administered by the
Sahtú Land Use Planning Board (SLUPB) and mandated by the MVRMA (SC 1998, c. 25).

Mackenzie Valley Resource Management Act
The MVRMA (SC 1998, c. 25) applies within the Mackenzie Valley, which includes all of the NWT, with
the excep on of the Inuvialuit Se lement Region and Wood Buﬀalo Na onal Park. The Mackenzie Valley
is comprised of ﬁve regions: Gwich’in, Sahtú, Deh Cho, Akaitcho, and Tlicho or Wek’èezhìi. The MVRMA
(SC 1998, c. 25) provides authority to co-management boards to carry out land use planning, regulate
the use of land and water and, if required, conduct environmental assessments and reviews of large or
complex projects within their respec ve jurisdic ons (Mackenzie Valley Land and Water Board
[MVLWB] 2019). The Project falls within the jurisdic on of the SLWB.
The Project requires a Type A LUP from the SLWB, since the Project triggers the thresholds outlined in
the Mackenzie Valley Land Use Regula ons (SOR/98-429) for land use ac vi es requiring a Type A LUP
(e.g., use of vehicles or machines of a weight equal to or exceeding 10 tonnes; storage of fuel in a single
container that has a capacity equal to or exceeding 4,000 L; use of machinery for moving earth or
clearing land; leveling, grading, clearing, cu ng, or snowplowing of a line, trail or right-of-way that
exceeds 1.5 m in width and 4 ha; and, use of power-driven, earth-drilling machinery, the opera ng
weight of which equals or exceeds 2.5 tonnes) (MVLWB 2013).
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Waters Act
The Waters Act (SNWT 2014, c. 18) is part of an integrated system of land and water management in the
NWT, along with the NWT Lands Act (SNWT 2014, c. 13) and MVRMA (SC 1998, c. 25). It provides the
GNWT with authority related to the permi ng and use of water and the disposal of waste in bodies of
water in the territory (GNWT 2019a).
The Project requires a Type B Water License from the SLWB, since the Project will require water from a
Water Management Area listed on Schedule A of the Waters Regula ons (R-019-2014) under the
Waters Act (SNWT 2014, c. 18) (i.e., Mackenzie River, its tributaries and all river basins of the Mackenzie
River and its tributaries), and triggers the thresholds outlined in Schedule D of the Waters Regula ons
(R-019-2014) for water use requiring a Type B license (i.e., use of 100 or more cubic metres of water per
day, but less than 300 cubic metres per day) (MVLWB 2003).

Forest Protec on Act
Project ac vi es will require the clearing of vegeta on. Management of vegeta ve debris (e.g., trees
brush, slash, grass) from clearing is important for the preven on of forest ﬁres and Enbridge proposes to
burn all non-salvageable vegeta ve material (e.g., brush, stumps, etc.) and will do so in in accordance
with the Forest Protec on Act (RSNWT 1988, c. F-10). Subsec on 5(2) of the Forest Protec on Act
(RSNWT 1988, c. F-10) states that every person clearing a ROW (e.g., road, trail, pipeline, etc.) must burn
all ﬂammable material on the ROW “as rapidly as clearing progresses and weather condi ons permit” or
at such me “that the Forest Supervisor directs”. The requirement for a burn permit is outlined in
Subsec on 11(1) of the Act: “No person shall, unless he or she has been issued a permit to do so, set
out, start or kindle a ﬁre during the closed season [May 1 to September 30] within a forest area or
within one kilometre of a forest area for the purpose of clearing land or removing ﬂammable material”.
If burning is required for the Project during the closed season (May 1 to September 30), Enbridge will
acquire a burn permit through the Sahtú Regional Oﬃce of the Department of Environment and Natural
Resources (GNWT 2019b). Though no permit is required outside of the closed season, an individual or
company is s ll responsible for any ﬁre they light and if there is a concern with a ﬁre crea ng a risk, it is
the company’s responsibility to undertake ac ons to reduce or eliminate the risk, to contact the
Department of Environment and Natural Resources for advice, or both.
Although the Forest Protec on Act (RSNWT 1988, c. F-10) indicates that burning should be accomplished
as soon as possible, the GNWT is currently in the process of modifying this requirement in a proposed
new Forest Act. They are looking at adding a requirement for an incidental forest use permit and
modifying the burning requirement to allow for other op ons for hazard treatment. The Department of
Environment and Natural Resources has indicated that the handling of waste woody material may be
directed through a land use authoriza on. It is an cipated that the SLWB will provide direc on in the
LUP on how all ﬂammable material from Project clearing should be handled, while maintaining
compliance with the Forest Protec on Act (RSNWT 1988, c. F-10).
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Species at Risk (NWT) Act
The Species at Risk (NWT) Act (SNWT 2009, c. 16) sets out the processes to assess, list, protect, and
recover species at risk in the NWT and applies to any wild animal or plant species managed by the
GNWT on both public and private lands (GNWT 2019c).
There are currently no regula ons established under the Species at Risk (NWT) Act (SNWT 2009, c. 16)
and no permi ng process has been developed. Species at risk listed under SARA (SC 2002, c. 29) that
occur in the NWT are subject to the regula ons and permi ng requirements established under the
federal legisla on.

Legisla on Protec ng Archaeological Sites
Archaeological sites and heritage sites in the NWT are protected by more than one piece of legisla on.
This subsec on outlines the legisla on pertaining to the protec on of archaeological and heritage sites
in the NWT.
Lifeways of Canada Limited (Lifeways) conducted an Archaeological Overview Assessment (AOA) and an
Archaeological Impact Assessment (AIA) for the Project. The AIA was conducted by Lifeways with
par cipa on from Tulita Monitoring Services Ltd. (Tulita Renewable Resource Council) and ﬁeldwork
was completed under a Class 2 NWT Archaeologist Permit (2019-015).
The Historical Resources Act (RSNWT 1988, c. H-3) provides for the protec on of historical resources on
Crown Territorial Lands. Paragraph 1(2) of the Act states that “if, in the opinion of the Minister, any
prehistoric or historic remains, whether or not designated as an historic place under this Act or under
the Historic Sites and Monuments Act (Canada) are threatened with destruc on by reason of
commercial, industrial, mining, mineral explora on or other ac vity, the Minister may order the persons
undertaking the ac vity to provide for adequate inves ga on, recording and salvage of prehistoric or
historic objects threatened with destruc on”. The Project does not occur on Crown Territorial Lands.
The NWT Archaeological Sites Act (SNWT 2014, c. 9) and Archaeological Sites Regula ons (R-024-2014)
provide for the protec on of archaeological sites and ar facts on lands in the NWT, other than federal
lands. Subsec ons 4 and 5 of the Archaeological Sites Regula ons (R-024-2014) state:
·
·

Subsec on 4: “No person shall search for archaeological sites or archaeological ar facts, or
survey an archaeological site, without a Class 1 or Class 2 permit.”
Subsec on 5: “No person shall excavate, alter or otherwise disturb an archaeological site, or
remove an archaeological ar fact from an archaeological site without a Class 2 permit.”

The MVRMA (SC 1998, c. 25) deﬁnes heritage resources as “archaeological or historic sites, burial sites,
ar facts and other objects of historical, cultural or religious signiﬁcance, and historical or cultural
records. Part 5 of the MVRMA (SC 1998, c. 25) states that an "impact on the environment" means “any
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eﬀect on land, water, air or any other component of the environment, as well as on wildlife harves ng,
and includes any eﬀect on the social and cultural environment or on heritage resources”.
The Mackenzie Valley Land Use Regula ons (SOR/98-429) set out the following requirements related to
archaeological sites:
· Paragraph 6(a): “Unless expressly authorized by a permit or in wri ng by an inspector, no
permi ee shall conduct a land use opera on within 30 m of a known monument or a known or
suspected historical, archaeological site or burial ground.”
· Subsec on 12: “Where, in the course of a land-use opera on, a suspected historical or
archaeological site or burial ground is discovered, (a) the permi ee shall immediately suspend
opera ons on the site or burial ground and no fy the Board or an inspector; and (b) the Board or
inspector shall no fy any aﬀected First Na on and the department of the Government of the
Northwest Territories responsible therefor of the loca on of the site or burial ground and consult
them regarding the nature of the materials, structures or ar facts and any further ac ons to be
taken.”

Sahtú Land Use Plan
The Sahtú Land Use Plan provides direc on on how land, water, and other natural resources will be
conserved, developed and used within the Sahtú Se lement Area. It outlines what land use ac vi es are
appropriate, where, and under what condi ons, and provides direc on in the form of Conformity
Requirements (zones and condi ons); which includes suppor ng Ac ons and Recommenda ons
(SLUPB 2013).
The Sahtú Land Use Plan was approved in April 2013 at the federal and territorial levels by the Sahtú
Secretariat Incorporated, GNWT, and Crown-Indigenous Rela ons and Northern Aﬀairs Canada (CIRNAC)
(formerly Aboriginal Aﬀairs and Northern Development Canada) in accordance with Sec on 43 of the
MVRMA (SC 1998, c. 25). Sec on 46 of the MVRMA (SC 1998, c. 25) requires that bodies having the
authority under federal or territorial law to issue licences, permits, or other authoriza ons rela ng to
the use of land or waters or the deposit of waste (such as the SLWB), shall carry out their powers in
accordance with the land use plan (SLUPB 2013).
The Sahtú Land Use Plan does not introduce a new level of mandatory regulatory review for poten al
developments, however, if referred by a regulatory body or a directly impacted person, the SLUPB may
make a conformity determina on on a land use ac vity (SLUPB 2019). The SLUPB can also make
decisions on excep ons to the Sahtú Land Use Plan, if requested by an applicant for a development
ac vity (SLUPB 2019).
The Project is located in Zone 63, the Deh Cho (Mackenzie River) Zone, which is designated as a Special
Management Zone. It is designated as a Special Management Zone for the protec on of water quality,
riparian habitat, cultural/heritage sites, and areas that are important for wildlife and wildlife harves ng,
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while allowing for the use of the river as an important regional and territorial transporta on corridor
(barge traﬃc, landing sites, winter road). All types of land use, other than bulk water removal, are
allowed in Special Management Zones subject to the general Conformity Requirements and applicable
special management Conformity Requirements outlined in the Sahtú Land Use Plan (SLUPB 2013).
There are 14 Conformity Requirements for the Deh Cho (Mackenzie River) Zone – 13 General Conformity
Requirements and 1 Special Management Conformity Requirement. Table 2 provides a summary of the
Conformity Requirements in rela on to Project ac vi es.
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Table 2: Land Use Plan Conformity Table
Conformity
Requirement
Descrip on of Requirement
CR#1 – Land Use
Zoning

Project Conformity with the Requirement

1) Land must be used in accordance with the land use zones shown in Map 2 and
Table 3 [of the Sahtú Land Use Plan]. The zone types consist of General Use
Zones, Special Management Zones, Conserva on Zones, Proposed
Conserva on Ini a ves and Established Protected Areas. Bulk water removal
is a prohibited land use in all zone types.

Project ac vi es are not in contraven on of the
land uses allowed within a Special Management
Zone.

CR#2 –
Community
Engagement and
Tradi onal
Knowledge

1) For all land use ac vi es, community organiza ons and poten ally aﬀected
community members must be adequately engaged with respect to: a) the
proposed ac vi es; b) speciﬁc loca ons and issues of concern, including
important heritage resources; and c) tradi onal knowledge that is relevant to
the loca on, scope and nature of the proposed ac vi es.
2) The proposed ac vi es must be designed and carried out with due regard for
community concerns, and incorporate relevant tradi onal knowledge.

Enbridge has been ac vely engaging, and con nues
to engage, with the communi es in the Project
area (see Sec on 3.0).

CR#3 –
Community
Beneﬁts

All applica ons for land use must demonstrate how residents and communi es
will beneﬁt from the proposed land use. In the absence of any deﬁnable beneﬁts
to residents or communi es, beneﬁts to the broader public interest will be
considered.

The nature of the Project is such that it does not
change the exis ng land use. Some private land will
be temporarily used during construc on, but will
then be returned to its preconstruc on condi on.
Therefore, there are no beneﬁts to the community,
aside from the overarching beneﬁt to the broader
public and natural environment of improving the
safety and integrity of the pipeline.

The Project does not require bulk water removal as
deﬁned in the Sahtú Land Use Plan.

Enbridge commissioned the Tulita Renewable
Resource Council to conduct a Tradi onal
Knowledge Study of the Project area around Li le
Smith Creek (Appendix E) and this informa on was
considered in the assessment of poten al eﬀects.
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Conformity
Requirement
CR#4 –
Archaeological
Sites and Burial
Sites

Descrip on of Requirement

Project Conformity with the Requirement

1) Land use ac vi es must not be located within 500 m of known or suspected
burial sites, or within 150 m of known or suspected archaeological sites,
unless measures are developed in coopera on with the Prince of Wales
Northern Heritage Centre, aﬀected communi es, or in the case of burial sites,
with aﬀected families where possible, to fully mi gate all impacts to the site.
2) In areas where there is a high risk of impact to known or suspected
archaeological sites, as determined by the Prince of Wales Northern Heritage
Centre, an archaeological impact assessment must be conducted prior to
commencement of the land use ac vity.

An AOA (Appendix C) and an AIA (Appendix D)
were completed for the Project and were
submi ed to the GNWT and Prince of Wales
Northern Heritage Centre. The AIA concluded that
Project ac vi es will not aﬀect known or suspected
archaeological or burial sites.

CR#5 – Watershed For water licenses and land use permits, the Land and Water Boards will ensure
Management
that, subject to Chapter 20 of the Sahtú Dene and Mé s Comprehensive Land
Claim Agreement, the proposed land use ac vity a) does not substan ally alter
quality, quan ty, or rate of ﬂow for waters that ﬂow on, through, or are adjacent
to Sahtú Lands; and b) is subject to mi ga on measures to minimize poten al
impacts on surface and groundwater that ﬂow into Special Management Zones,
Conserva on Zones, or Proposed Conserva on Ini a ves.

Mi ga on measures and industry-accepted best
management prac ces will be implemented such
that Project ac vi es will not substan ally alter
waters (surface or groundwater) on Sahtú lands
(see assessment in Sec on 6.0).
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Conformity
Requirement
CR#6 – Drinking
Water

CR#7 – Fish and
Wildlife

Descrip on of Requirement

Project Conformity with the Requirement

1) Any land use ac vity that would result in the contamina on of surface or
groundwater within community catchments is prohibited.
2) Where there is reasonable poten al for any land use ac vity to aﬀect a
downstream drinking water source: a) the aﬀected community must be
informed and engaged with respect to poten al impacts, the design of
mi ga on measures and monitoring programs; b) baseline water quality data
must be collected from the drinking water source prior to the start of any
ac vity; and c) regular water quality tes ng of the source watershed must be
conducted to monitor poten al impacts.

The Project is not located within a community
drinking water source watershed or an upstream
community watershed area (NWT Centre for
Geoma cs 2011).

1) Land use ac vi es must be designed using the most current informa on for
iden ﬁed species of interest and species at risk as obtained from the [GNWT]
Department of Environment and Natural Resources, Canadian Wildlife
Service, DFO, Parks Canada, the Sahtú Renewable Resources Board, and the
local Renewable Resource Councils.
2) Impacts to wildlife, their habitat and migra on pa erns, and important
community harves ng areas must be prevented or mi gated to the extent
possible.
a) In par cular, all reasonable steps should be taken to follow the horizontal
setbacks and minimum ﬂight al tudes iden ﬁed in Table 4 [of the Sahtú
Land Use Plan] when near habitat sites during sensi ve periods described
in that table, unless human safety is of concern, and measures are
developed with the appropriate organiza ons and the Renewable
Resources Council to mi gate impacts to these species and their habitat.

The most current informa on on species of interest
and species at risk was reviewed for the Project.
Poten al eﬀects on vegeta on, ﬁsh, wildlife, and
species at risk are assessed in Sec on 6.0.

Project ac vi es will be conducted in accordance
with regulatory approvals and will incorporate
appropriate spill preven on procedures. In the rare
event of an accident or malfunc on, con ngency
measures would be implemented to immediately
contain and clean up a spill (see Sec on 6.0). A Spill
Con ngency Plan and Waste Management Plan will
be prepared for the Project and will be available
on-site during construc on.

The minimum setbacks and sensi ve periods
iden ﬁed in Table 4 of the Sahtú Land Use Plan will
be considered when developing mi ga on
measures for the Project.
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Conformity
Requirement
CR#7 – Fish and
Wildlife (cont’d)

CR#8 – Species
Introduc ons

Descrip on of Requirement

Project Conformity with the Requirement

b) In addi on, DFO has established in-water construc on ming windows
In-stream work will occur within DFO
for the protec on of ﬁsh and ﬁsh habitat. These are updated from me to recommended ming windows, to the extent
me and are available at h p://www.dfofeasible. Condi ons of all regulatory approvals will
mpo.gc.ca/regions/central/habitat/os-eo/provinces-territoriesbe followed and appropriate mi ga on measures
territoires/nt/os-eo21-eng.htm. During these periods, no in-water or
will be implemented to avoid or reduce in-stream
shoreline work is allowed except under site- or project-speciﬁc review
disturbances.
and with the implementa on of protec ve measures.
c) Barren-ground caribou and woodland caribou are especially important to The Project is located within Boreal Woodland
communi es and have been shown to be sensi ve to disturbance. Map 3 Caribou Cri cal Habitat. Poten al eﬀects on
[of the Sahtú Land Use Plan] shows important ru ng and wintering
Woodland Caribou are considered in the
habitat for barren-ground caribou (Oct 8-Mar31), boreal and mountain assessment of poten al eﬀects on species at risk in
woodland caribou range, and the summer habitat of the South Nahanni Sec on 6.0.
Herd of Mountain Woodland Caribou. All land use ac vi es occurring in
these areas during the speciﬁed mes are required to address impacts to
caribou and their habitat.
Land use ac vi es must not result in the inten onal introduc on of non-na ve
plant and animal species, or of domes c animal species or subspecies, except by
special approval by the appropriate authority. All reasonable precau ons must be
taken to prevent the introduc on of non-na ve species or sub-species.

Project ac vi es are not an cipated to result in the
introduc on of non-na ve plant or animal species.
Mi ga on measures and industry-accepted best
management prac ces will be implemented, which
will reduce the poten al for non-na ve species to
be introduced or spread by the Project.
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Conformity
Requirement

Descrip on of Requirement

Project Conformity with the Requirement

CR#9 – Sensi ve
Species and
Features

1) Any land use ac vity requiring a land use permit or water licence must be
designed using the most current available informa on on the loca on of rare
or may-be-at-risk plants, hot and warm springs, mineral licks, karst
topography, amphibian sigh ngs, and ice patches and carried out in a manner
that minimizes impacts to these features.
2) Speciﬁcally, land use ac vi es: a) must not take place within 1,000 m of any
known mineral lick, unless the ac vity cannot feasibly meet this requirement,
and it can be demonstrated that alterna ve mi ga on measures will protect
the lick. b) that are situated within the boundary of glacial refugia or within
500 m of known hot or warm spring(s), and have the poten al to impact rare
or may-be at risk plants shall require a plant survey. Any rare or may-be-atrisk plants found in the survey shall be monitored for impacts from the
ac vity. c) situated within the area of ice patches iden ﬁed in Map 4 [of the
Sahtú Land Use Plan] must contact the Prince of Wales Northern Heritage
Centre (archaeology@gov.nt.ca) to determine if any ice patches are in the
vicinity of the ac vity. Ac vi es must not take place within 150 m of the edge
of ice patches unless authorized by the Prince of Wales Northern Heritage
Centre.
3) The loca on of any hot or warm spring or mineral lick discovered while
carrying out an authorized ac vity must be reported to nwt_pas@gov.nt.ca,
and any amphibian sigh ngs to nwtsoer@gov.nt.ca.

Based on a review of Map 4 provided in the Sahtú
Land Use Plan, the Project footprint is not within,
or in proximity to, any known loca ons of may-beat-risk plants, hot and warm springs, mineral licks,
karst topography, ice patches, or glacial refugia.

CR#10 –
Permafrost

Any land use ac vity requiring a land use permit or water licence must be
designed and carried out in a manner that prevents and/or mi gates adverse
environmental impacts resul ng from the degrada on or aggrada on of
permafrost.

Mi ga on measures and industry-accepted best
management prac ces will be implemented to
reduce the Project’s impact on permafrost (see
Sec on 6.0).
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Conformity
Requirement
CR#11 – ProjectSpeciﬁc
Monitoring

Descrip on of Requirement
Any land use ac vity requiring a land use permit or water licence must include
site-speciﬁc monitoring, that is suﬃcient to monitor the eﬀec veness of the
ac vity’s proposed mi ga on measures and any impacts to the values in the
surrounding area, as deﬁned in the Plan’s Background Report, zone descrip ons
and in discussions with communi es.

Project Conformity with the Requirement
Environmental Inspector(s) and Indigenous
Monitors will be on-site during construc on to
ensure that the mi ga on in the Environmental
Protec on Plan (EPP) and management and
con ngency plans, as well as condi ons of
regulatory permits/approvals, are implemented, as
warranted.
The Project will undergo opera onal monitoring as
part of ongoing rou ne O&M ac vi es conducted
by Enbridge along the exis ng Line 21 pipeline and
in accordance with the regulatory requirements of
the CER. In addi on, the construc on footprint will
be subject to post-construc on monitoring (see
Sec on 7.0).

CR#12 – Financial When Required by a land use permit or water licence issued by the Land and
Enbridge will provide ﬁnancial security as part of
Security
Water Board, ﬁnancial security must be posted and maintained with the Minister their Water License and LUP applica ons to the
of [CIRNAC]. The Land and Water Board will ensure that closure and reclama on SLWB.
plans are in accordance with legisla on and regula on.
CR#13 – Closure
and Reclama on

All applica ons for land use must include considera on of closure and reclama on Enbridge will prepare and submit a Closure and
and where appropriate, plans shall be developed in consulta on with community Reclama on Plan as part of their Water License
organisa ons.
and LUP applica ons to the SLWB.
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Conformity
Requirement
CR#14 –
Protec on of
Special Values

Descrip on of Requirement
Any land use ac vity proposed within a Special Management Zone, Conserva on
Zone or Proposed Conserva on Ini a ve must be designed and carried out in a
manner that protects, respects or takes into account the values of the zone as
directed in the [Sahtú Land Use] Plan’s Zone Descrip ons.
The Deh Cho is iden ﬁed as a Special Management Zone to protect the water
quality, riparian habitat, cultural/heritage sites, areas that are important for
wildlife and wildlife harves ng. Special Management Zone designa on will also
allow for con nued use of the river as an important regional and territorial
transporta on corridor (barge traﬃc, landing sites, winter road) (SLUPB 2013).

Project Conformity with the Requirement
The Project will be constructed in an
environmentally and culturally conscious manner,
taking into account the values of the Deh Cho
Special Management Zone. Enbridge has been
engaging with the communi es in the Sahtú Region
for many years and for various integrity projects
along Line 21, including this Project. They
understand the importance of water quality,
riparian habitat, culture/heritage sites, wildlife, and
wildlife harves ng areas in this Zone.
The intent of the Project is to protect the
biophysical and socio-cultural environment. The
HDD will be minimally invasive and will establish a
safer depth of cover for the pipeline that will allow
for its con nued safe opera on. Enbridge will use
exis ng disturbances to the extent feasible in order
to reduce the overall impact on the surrounding
environment. All work will be conducted in
accordance with the condi ons of regulatory
permits and approvals and will be subject to
mi ga on measures to be included in the Projectspeciﬁc EPP.
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2.0

Project Description
This sec on provides further details on the proposed Project including the Project purpose, loca on,
components, ac vi es, schedule, and workforce.

2.1

Purpose of the Project
The Project is required to protect the Line 21 pipeline from poten al impacts of slope instability at a
meander bend along Li le Smith Creek near KP 158 and to support the con nued safe opera on of the
pipeline.

2.2

Location of the Project
The Project is located in the Sahtú Region of the NWT, approximately 80 km southeast of the hamlet of
Tulita and approximately 140 km southeast of the Town of Norman Wells. An overview of the Project
loca on is shown on Figure 1.

2.3

Project Components
The Project is located in a remote area that is currently only accessible by a winter road that is typically
in service from December to early April. An exis ng barge landing site on the Mackenzie River, located
approximately 250 m upstream of the mouth of Li le Smith Creek (see Figure 1), may be
upgraded/repaired so that it can be used to mobilize equipment to the work sites in the summer, prior
to the winter construc on season. In order to u lize the barge landing site, some slope modiﬁca ons
will be required on the bank of the Mackenzie River. It is possible that the barge landing site may require
in-stream works, including installa on of a dead man and placement of ﬁll; however, Enbridge is
planning to avoid work below the high-water mark. All slope modiﬁca ons will be temporary and the
bank of the river will be returned to its pre-construc on condi on when construc on and ﬁnal clean-up
are complete. Should in-stream work be required at the poten al barge landing, Enbridge will a empt
to conduct the work outside of the restricted ac vity ming window (August 15 to July 15) for the
protec on of ﬁsh and ﬁsh habitat (DFO 2013). If required, Enbridge will obtain all necessary
permits/authoriza ons from DFO and Transport Canada (see Sec on 1.2) prior to conduc ng work at
the poten al barge landing site.
There are three planned camp site areas. The ﬁrst camp site area (Camp 1 on Figure 1) includes the
proposed laydown yard and is located on a previously cleared area that has been used in the past for
similar purposes. Together, Camp 1 and the laydown yard measure approximately 1.56 ha. Camp 1 and
the laydown yard are adjacent to an inac ve airstrip, as well as an exis ng Enbridge opera ons base and
gravel pit. A por on of the inac ve airstrip will be used for access from the winter road to the camp sites
and laydown yard. The second camp site area (Camp 2 on Figure 1) is located at the intersec on of the
winter road and inac ve airstrip in a previously cleared area measuring approximately 1.53 ha. The third
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camp site area (Camp 3 on Figure 1) is located directly across from Camp 1 and the laydown yard in a
previously cleared area measuring approximately 0.38 ha. Site prepara on of the camp sites and
laydown yard will include minor grubbing and clearing and will be conducted in the summer, following
the construc on of the poten al barge landing.
The exis ng gravel pit (3.81 ha) may be used for mix-bury-cover sumps for hydrovac slurry and HDD
drilling waste. The plan, pending approval, is to use the hydrovac slurry and HDD drilling waste as
backﬁll for the exis ng pipeline trench a er removal of the exis ng pipeline segment. Any remaining
slurry may be disposed via mix-bury-cover at the gravel pit, if permi ed by the SLWB, and pending the
results of substrate tes ng, which will occur during camp set-up. The gravel pit may also be used as a
loca on for burning of non-salvageable vegeta ve material from clearing.
Some temporary workspace, outside of the exis ng Enbridge ROW, will be required at the HDD work
sites (drill entry and exit, and pull-back area for pipeline drag sec on) and the stopple/ e-in loca ons.
Workspace oﬀ the ROW will require clearing/grubbing, however, no merchantable mber is expected to
be salvaged. The HDD entry site will require approximately 0.34 ha of land, of which, 0.15 ha is outside
of the exis ng ROW (i.e., net requirement of 0.19 ha). The pipe pull-back area will require an area of
approximately 5.87 ha of the exis ng ROW, with two work areas of 0.77 ha and 1.16 ha required for
corner pull-back. Two access trails will also be cleared from the winter road to the HDD work sites and
stopple/ e-in loca ons (north and south) on the ROW. Access to the north stopple/ e-in loca on will
require approximately 0.12 ha of land and access to the south stopple/ e-in loca on will require
approximately 0.10 ha.
Exis ng access roads, approximately 3.5 km in length (barge access 1.85 km, exis ng winter road
1.10 km, and inac ve airstrip 0.56 km), will be used to transport equipment/materials from the barge
landing site to the proposed camp sites and laydown yard. The margins of the barge access road will
require minor clearing/brushing (approximately 2 m on each side). An exis ng winter road will be used
to access the ROW from the camp sites and laydown yard and is in good condi on from the camp site
areas up to the exis ng bridge over Li le Smith Creek. The bridge is in good condi on and requires no
improvements. Aside from the exis ng winter road, all other winter access routes for the Project will be
frozen-in except for a few low-lying areas where ma ng may be used. During the summer, the exis ng
access trails will be evaluated and, where necessary, so and wet areas will be ma ed.
2.4

Project Activities
The general ac vi es associated with construc on of the Project are listed in Table 3. The type of
equipment to be used during Project ac vi es may include, but is not limited to, excavators, bulldozers,
backhoes, drill rig, side boom, tow tractor, hydrovac truck, water trucks, and welder trucks.
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Table 3: Project Construction Activities
Construc on Stage

Associated Ac vi es

Engineering

The new pipeline segment will be designed and constructed in accordance with all
applicable industry standards (e.g., Canadian Standards Associa on [CSA] Z662) and the
NEB Onshore Pipeline Regula ons (SOR/99-294), as well as federal, territorial, and regional
requirements, and condi ons of permits or authoriza ons.

Surveying

The boundaries of the proposed construc on workspaces (e.g., temporary workspace, bell
holes, etc.) will be ﬂagged and staked, as required. Areas to be avoided will also be ﬂagged.

Clearing and
vegeta on removal

Vegeta on (i.e., trees, stumps, brush, and other vegeta on) and/or snow will be cleared
from the temporary workspaces, camp sites, laydown yard, and access roads, as needed, to
facilitate construc on ac vi es. Any salvaged trees will be stockpiled and given to the local
community. Non-salvageable vegeta ve material will be disposed of through burning,
which may be conducted at the exis ng gravel pit. A burn permit will be acquired from the
Sahtú Regional Oﬃce of the Department of Environment and Natural Resources if burning
is conducted during the closed season (May 1 to September 30). Should burning not be
permi ed, brush and trees less than 13 cm in diameter will be stockpiled and spread back
over the temporary workspaces following the comple on of construc on. If required, the
brush and small trees may be mulched to reduce the space required for storing and to
reduce the eﬀort to spread materials back on the restored workspace.

Strippings salvage

The surface organics layer of the soil (strippings) will be salvaged where excava on is
required (e.g., HDD drill entry and exit, stopple, and e-in loca ons, trench for pipeline
removal).

Grading/site
prepara on

Grading will be conducted on slopes and irregular ground surfaces, as needed, and may be
required for prepara on of the poten al barge landing site, temporary workspaces, and
access roads in order to provide a safe work surface. The camp sites and laydown yard are
already level and do not require grading.

Excava ng

Bell holes will be excavated at the HDD drill entry and exit sites and stopple/pipeline e-in
loca ons to facilitate the construc on of the new pipeline segment, as well as to plug the
exis ng pipeline segment prior to removal and e the new pipeline segment into the
exis ng pipeline. The trench line will also be excavated over the exis ng pipe segment to
facilitate pipe removal.

New pipeline
installa on and
exis ng pipeline
removal

The new pipeline segment will be transported by truck to the HDD entry site and will be
lined up, welded, joint-coated, and inspected prior to being installed. The exis ng pipe
segment will be drained to onsite tankage prior to installa on of the new pipe segment.
Once the new pipe is installed and commissioned, oil will be reinjected into the new pipe.
The exis ng pipe will be removed via open cut trenching. The trench may be backﬁlled with
HDD/hydrovac slurry and addi onal HDD/hydrovac slurry material will be mixed and buried
in a previously disturbed area like the gravel pit area, if both op ons are permi ed. The
removed pipe segment will be disposed of at an approved facility in Alberta.

Backﬁlling

Excava ons/bell holes will be backﬁlled using na ve spoil material.
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Construc on Stage

Associated Ac vi es

Tes ng

The new pipeline segment will be hydrosta cally pressure-tested using a rental ﬂuid
comprised of a 50/50 mix of water and glycol. Tes ng will adhere to relevant territorial and
federal regula ons. The test ﬂuid will be trucked in and out of the construc on site and will
not be discharged to the environment.

Waste disposal

Waste disposal will occur throughout construc on as part of general maintenance
ac vi es. Construc on wastes typically include scrap materials, welding rods, used
lubricants, and domes c garbage. The Contractor will dispose of all waste materials in
accordance with the Project’s Waste Management Plan.

Clean-up and
reclama on

During clean-up, preconstruc on contours will be re-established and salvaged strippings
will be replaced. Ma ng will be removed from access roads and temporary workspaces
and these areas will be de-compacted, where necessary. Disturbed areas will be le to
naturally revegetate.

Following construc on, the Project will be subject to the ongoing O&M ac vi es that Enbridge regularly
conducts for the Line 21 pipeline including aerial patrols, remote monitoring via supervisory control and
data acquisi on (SCADA), in-line inspec on, and integrity digs.
2.5

Project Schedule and Workforce Requirements
Pending regulatory approval, Project construc on is planned to generally follow the schedule outlined in
Table 4. Construc on is not an cipated to last more than 8 consecu ve weeks during any one season.
Table 4: Anticipated Project Schedule
Dates

Project Ac vi es

Summer 2020

Construc on of poten al barge landing, clearing along access road, and
installa on of ma ng required for access to camp sites.
Construc on/prepara on of camp sites.

January 1, 2021 – March 31, 2021

Clearing, HDD construc on, e-ins, removal of exis ng pipeline, demobiliza on
of equipment, haul-oﬀ drilling waste (if mix-bury-cover is not permi ed).

Summer 2021

Demobiliza on by barge of any equipment trapped by early spring break-up
(back-up plan; only required if all equipment cannot be demobilized in winter).

If pipe removal is not completed in winter 2021, pipe removal will occur in
January 1, 2022 – March 31, 2022 winter 2022, followed by ﬁnal clean-up and demobiliza on of any remaining
equipment le on site.

The Project will require a peak workforce of approximately 80 people during the winter 2021
construc on season. The proposed Project camp sites will be suﬃcient to house all workers. If addi onal
staﬃng is required due to unforeseen events, sleeper trailers would be brought in to provide addi onal
on-site accommoda ons. Due to the an cipated small scope of work for winter 2022 (less than
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12 workers are an cipated to be required), no camp will be required and workers will commute daily
from Tulita to the construc on site.
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3.0

Consultation and Engagement
Enbridge believes in open and transparent communica on with all landowners, Indigenous
communi es, municipali es, and all other stakeholders poten ally aﬀected by our projects and
opera onal ac vity. Where required, Enbridge undertakes focused engagement and consulta on with
stakeholders that strictly adheres to regulatory and corporate stakeholder engagement guidance. This
supports a common understanding amongst all par es around poten al areas of concern and alignment
on areas of mutual interest in developing a suitable course of ac on. Appropriate no ﬁca on and
engagement also supports achievement of Enbridge’s corporate policies and principles as set out in
Enbridge’s Indigenous Peoples Policy and the company’s Corporate Social Responsibility Policy, as well
as to help ensure compliance with regulatory requirements and expecta ons.
Much of the work associated with the Project will take place within Enbridge’s exis ng ROW, with some
temporary workspace required on privately-owned Sahtú lands administered by the Tulita District Land
Corpora on. The Tulita District Land Corpora on is made up of representa ves from the Tulita Land
Corpora on, Fort Norman Mé s Land Corpora on, and the Norman Wells Land Corpora on.
Indigenous and non-Indigenous communi es and stakeholders that have been engaged with respect to
the Project include:
§
§
§
§

§
§
§
§
§
§
§
§
§
§
§
§

Fort Simpson Mé s;
Fort Norman Mé s;
Tulita Dene Band;
Deh Cho First Na ons, including:
- Jean Marie River First Na on
- Pehdzeh Ki First Na on
- Liidlii Kue First Na on
- Sambaa K’e First Na on
Town of Norman Wells;
Hamlet of Tulita;
Village of Fort Simpson;
Community of Wrigley;
Norman Wells Renewable Resource Council;
Tulita Renewable Resource Council;
Tulita District Land Corpora on;
Tulita Land Corpora on;
Norman Wells Land Corpora on;
Fort Norman Mé s Land Corpora on;
DFO; and,
Transport Canada.
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In addi on, there is a cabin complex owned by two local Indigenous families located approximately
400 m south of the poten al barge landing site. Enbridge is con nuing to engage with the owners to
mi gate impacts to their use of the area.
Engagement was ini ated with stakeholders in the fall of 2018 and is ongoing. A Project no ﬁca on
package was sent to stakeholders on August 2, 2019, including Indigenous and non-Indigenous
communi es, to no fy them of Project ac vi es. The objec ves of the no ﬁca on package were to:
§
§
§

Share informa on about the Project, the proponent and the regulatory process;
Assist in the iden ﬁca on of poten al eﬀects of the Project; and,
Provide a direct Enbridge contact to address any ques on or concerns.

In-person stakeholder mee ngs occurred in November 2019, with a second round of in-person mee ngs
planned for early 2020.
Should an Indigenous community, municipality, or resident iden fy as being aﬀected by the Project,
Enbridge will engage with them for the purposes of exchanging informa on regarding the Project,
addressing concerns (to the extent possible), and reasonably ensuring ongoing dialogue.
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4.0

Methodology
The descrip on of the environmental and socio-economic se ng (i.e., the current state of the
environment) within the Project’s assessment boundaries (as described in Sec on 4.2) is used to iden fy
poten al environmental and socio-economic eﬀects that might be caused by the Project.
The assessment evaluated the poten al environmental and socio-economic eﬀects during construc on
and opera on of the Project by applying the following itera ve process:
§
§
§
§
§
§
§
§

Iden fy the Project components and associated ac vi es that are necessary to complete the
Project (Sec on 2.0)
Iden fy the environmental and socio-economic elements with a Project interac on (Table 8)
Determine the spa al and temporal boundaries for the assessment (Sec on 4.2 and Table 8)
Describe the environmental and socio-economic se ng for the Project (Sec on 5.0)
Iden fy the poten al environmental and socio-economic eﬀects (Table 8)
Develop appropriate technically and economically feasible mi ga on (Table 8)
Iden fy an cipated residual eﬀects and cumula ve eﬀects (Table 8)
Determine the signiﬁcance of residual eﬀects and cumula ve eﬀects (Table 8)

This ESA methodology has been developed to suit the scope of the Project and considers guidance from
the following sources:
§
§

§
§
§

CER Filing Manual (NEB 2017);
Canadian Environmental Assessment (CEA) Agency Interim Technical Guidance: Determining
Whether a Designated Project is Likely to Cause Signiﬁcant Adverse Environmental Eﬀects under
the CEA Act, 2012 (CEA Agency 2018a);
CEA Agency Interim Technical Guidance: Assessing Cumula ve Environmental Eﬀects under the
CEA Act, 2012 (CEA Agency 2018b);
Mackenzie Valley Environmental Impact Review Board (MVEIRB) Environmental Impact
Assessment Guidelines (2004) and Socio-Economic Impact Assessment Guidelines (2007); and,
MVEIRB Issues and Recommenda ons for Social and Economic Impact Assessment in the
Mackenzie Valley (n.d.).

This guidance was deemed appropriate given the scope of Project ac vi es, which fall within CER O&M
guidance, and in considera on of the purpose of this ESA, which is to sa sfy requirements of the SLWB
for land and water use permi ng in the Sahtú Region.
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4.1

Environmental and Socio-Economic Elements
Sec on 5.0 describes the environmental and socio-economic baseline informa on for the Project area
and is organized by environmental and socio-economic element.
Environmental and socio-economic elements poten ally interac ng with the Project are summarized in
Table 5. The baseline informa on in Sec on 5.0 provides further context and ra onale for poten al
Project interac ons. Elements that are not predicted to interact with the Project are not considered in
the assessment in Sec on 6.0.
Table 5: Element Interaction with the Project
Element

Interac on with the Project
Construc on1

Opera ons2

Yes

No – The Project is not an cipated to aﬀect the morphology
of unique physical features during opera ons. However,
poten al eﬀects of the environment (i.e., meteorological
condi ons or extremes, or other natural hazards) on the
Project are assessed in Sec on 6.0, despite being unlikely.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Vegeta on

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Wetlands

No – There are no naturally occurring wetlands located within 30 m of the
Project footprint.

Physical and Meteorological
Environment

Soil and Soil Produc vity

Water Quality and Quan ty

Fish and Fish Habitat

Wildlife and Wildlife Habitat

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Yes

No – The Project will not require disturbance of ﬁsh-bearing
watercourses during opera ons. Opera on of the new
pipeline segment will be included in current O&M ac vi es
conducted on the exis ng Line 21 pipeline and will not result
in new or unevaluated interac ons.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.
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Element

Interac on with the Project
Construc on1

Opera ons2

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Acous c Environment

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Human Occupancy and
Resource Use

No – Given the remote se ng of the Project and access constraints, there is
limited poten al for construc on ac vi es to interact with human occupancy
and resource use (nearest community is Tulita, located approximately 80 km
from the Project footprint). Poten al impacts on Indigenous land and resource
use ac vi es are considered under the Tradi onal Land and Resource Use
element.

Species at Risk or Species of
Special Status and Related
Habitat

Air Emissions

Greenhouse Gas (GHG)
Emissions

Opera on of the new pipeline segment will be included in current O&M ac vi es
conducted on the exis ng Line 21 pipeline and will not result in new or
unevaluated interac ons.

Heritage Resources

Tradi onal Land and Resource
Use

Social and Cultural Well-Being

Yes

No – Surface or buried heritage/cultural resource sites, if
present, would be iden ﬁed and mi gated prior to, or during,
construc on ac vi es; no interac on is an cipated during
opera ons.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.
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Interac on with the Project

Element

Construc on1

Opera ons2

No – Given the limited scope of the Project and the short dura on of
construc on ac vi es (approx. 8 consecu ve weeks in any one season), only
nuisance-related health eﬀects such as vehicle exhaust and noise have the
poten al to be created by the Project (see assessment of the Air Emissions, GHG
Emissions, and Acous c Environment elements).
Human Health or Aesthe cs

The Project is located in a remote, forested se ng and will not have any
no ceable eﬀects on exis ng aesthe cs, par cularly since Project ac vi es will
occur on previously disturbed lands within, and immediately adjacent to, the
exis ng Enbridge ROW, as well as other exis ng infrastructure (e.g., winter road,
exis ng camp sites, laydown yard, airstrip, opera ons area, gravel pit). The
Project does not require any new, permanent above-ground infrastructure.

Yes

No – Opera on of the new pipeline segment will be included
in current O&M ac vi es conducted on the exis ng Line 21
pipeline and will not result in new or unevaluated
interac ons.

Naviga on and Naviga on
Safety

Yes

No – The poten al barge landing site on the Mackenzie River
would only be required for the construc on period and would
be returned to its preconstruc on condi on. The Project will
not interact with navigable watercourses during opera ons.

Employment and Economy

No – Project ac vi es will require a small workforce (approximately 80 workers)
for a short dura on (approximately 8 consecu ve weeks in any one season) at
the Project site. No permanent jobs will be created or lost as a result of the
Project. Given the scope of the Project, a detailed economic analysis is not
deemed warranted.

Infrastructure and Services

Notes:

1 Pipeline construc on ac vi es are outlined in Sec on 2.4.
2 Ac vi es during opera ons include, but are not limited to, periodic site visits, vehicle use, vegeta on
management, remote surveillance and monitoring (SCADA), and integrity digs.

In addi on to the element interac ons outlined in Table 5, the assessment in Sec on 6.0 considers
poten al eﬀects on these elements from accidents and malfunc ons during Project ac vi es, as well as
poten al eﬀects of the environment on the Project.
4.2

Assessment Boundaries
The spa al boundaries considered in the assessment include: a Project footprint, which is composed of
the land directly disturbed by Project ac vi es, a Local Study Area (LSA), which is a variable zone of
inﬂuence or area where the element is most likely to be aﬀected by Project ac vi es, and a variable
Regional Study Area (RSA), which extends beyond the LSA. For biophysical elements, the RSA is
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determined by the distribu on, movement pa erns, and poten al interac ons between an element and
the Project; however, considering the localized nature of the Project, the interac ons iden ﬁed for
biophysical elements (see Table 8) are limited to the Project footprint and the LSA. Therefore, the RSA
includes the municipal or regional boundaries where direct or indirect socio-economic elements may
interact with the Project (i.e., Sahtú Region; Tulita, Norman Wells).
The LSAs for biophysical elements are deﬁned as follows:
§
§

§
§

Terrain LSA, Vegeta on LSA, and Water Quality and Quan ty LSA: 30 m buﬀer around the
Project footprint
Fish and Fish Habitat LSA: at the Mackenzie River, the Fish and Fish Habitat LSA consists of the
area extending 1 km upstream and 1 km downstream of the poten al barge landing site, and
includes the mouth of Li le Smith Creek; at Li le Smith Creek, the Fish and Fish Habitat LSA
consists of the area extending 300 m upstream and 600 m downstream of the poten al water
withdrawal site
Air Emissions LSA: 5 km buﬀer around the Project footprint
Acous c Environment LSA and Wildlife LSA: 1.5 km buﬀer around the Project footprint

The temporal boundaries used in the assessment are considered to be the dura on of construc on
ac vi es, as well as the period of me over which the residual eﬀects extend. Temporal boundaries are
described in Table 6.
4.3

Method of Predicting Potential Effects
The iden ﬁca on of poten al environmental and socio-economic eﬀects generally focuses on the broad
environmental (i.e., biophysical) and socio-economic elements. For each element, poten al eﬀects are
iden ﬁed as subsets of each element, represen ng interac ons with the biophysical and socio-economic
environment that may be aﬀected by the Project. An analysis of poten al eﬀects is the means from
which residual eﬀects are then predicted and assessed in the ESA.
The poten al eﬀects associated with Project ac vi es were iden ﬁed through experience gained during
previous projects with similar condi ons, exis ng literature, and internet searches, as well as the
professional judgement of the assessment team.

4.4

Mitigation Measures
Mi ga on measures, as deﬁned under the Impact Assessment Act (SC 2019, c. 28, s. 1), means
“measures to eliminate, reduce, control or oﬀset the adverse eﬀects of a project […] and includes
res tu on for any damage caused by those eﬀects through replacement, restora on, compensa on or
any other means”.
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A number of general and site-speciﬁc mi ga on measures have been proposed based on current
industry-accepted standards (NEB 2016) and are guided by the Enbridge Pipelines Inc. Environmental
Guidelines for Construc on (2013) and Construc on and Maintenance Manual (2019), as well as the
professional judgement of the assessment team, to reduce the severity of poten al environmental and
socio-economic eﬀects during Project ac vi es. These measures, to be implemented by Enbridge and its
Contractors, are summarized in Table 8 and are outlined in detail in the Project-speciﬁc EPP, including all
applicable management and con ngency plans.
4.5

Identification and Characterization of Residual Effects
Residual eﬀects are the environmental and socio-economic eﬀects remaining following the
implementa on of mi ga on measures. In many situa ons, the recommended mi ga on measures will
completely mi gate a poten al eﬀect; however, in other situa ons, the mi ga on measures will lessen
the eﬀects, but not en rely eliminate them. In these situa ons, a residual eﬀect is iden ﬁed and
evaluated for signiﬁcance, including the likelihood that a signiﬁcant eﬀect may occur. While unlikely,
accidents and malfunc ons and eﬀects of the environment on the Project are included, in the event that
they occur.
Residual eﬀects associated with environmental and socio-economic elements arising from Project
ac vi es are iden ﬁed in Table 8. A qualita ve assessment was deemed to be the most appropriate
approach to evaluate the signiﬁcance of residual eﬀects, given the limited scope of the Project.
Consequently, the evalua on of signiﬁcance of each of the residual eﬀects relied on the professional
judgement of the assessment team. The criteria used in the analysis of residual eﬀects are presented in
Table 6.
Table 6: Criteria for the Characterization of Residual Effects and Evaluation of Significance
Assessment Criteria
Deﬁni on
Impact Balance of the Residual Eﬀect
Posi ve

The residual eﬀect has a net beneﬁt to the environment or socio-economic
condi ons.

Neutral

The residual eﬀect has no net beneﬁt or loss to the environment or socioeconomic condi ons.

Nega ve

The residual eﬀect has a net loss or is a detriment to the environment or socioeconomic condi ons.

Spa al Boundary – Loca on of Residual Eﬀect
Project footprint

The land area directly disturbed by Project ac vi es, including temporary
workspace and permanent land.

LSA

The Project footprint plus the variable zone of inﬂuence or area where the element
is most likely to be aﬀected by Project ac vi es (see Sec on 4.2).
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Assessment Criteria

Deﬁni on

RSA

For socio-economic elements, the variable RSA extends beyond the LSA to include
the municipal or regional boundaries, where direct or indirect socio-economic
elements may interact with the Project (i.e., Sahtú Region; Tulita, Norman Wells).

Beyond RSA

The area extending beyond the RSA, within Canada or interna onally.

Temporal Context of the Residual Eﬀect

Dura on

Frequency

Reversibility

Immediate

The residual eﬀect is limited to 2 days or less during Project ac vi es.

Short-term

The residual eﬀect is limited to the Project construc on schedule or up to 1 year
following construc on.

Medium-term

The residual eﬀect extends beyond 1 year following construc on, for up to
10 years.

Long-term

The residual eﬀect extends for more than 10 years, but ceases during the
opera onal life of the Project, or upon decommissioning or abandonment.

Extended-term

The residual eﬀect extends beyond the decommissioning or abandonment phase
of the Project.

Rare

The residual eﬀect is uncommon or unpredictable (e.g., as a result of an accident
or malfunc on) any me over the assessment period.

Isolated

The residual eﬀect is conﬁned to a speciﬁed phase of the assessment period.

Occasional

The residual eﬀect occurs intermi ently and sporadically over the assessment
period.

Periodic

The residual eﬀect occurs intermi ently, although repeatedly, over the assessment
period.

Con nuous

The residual eﬀect occurs without interrup on over the assessment period.

Reversible

The residual eﬀect is reversible to pre-Project or equivalent condi ons.

Irreversible

The residual eﬀect is permanent.

Magnitude of the Residual Environmental Eﬀect
Negligible

Residual eﬀects are not detectable.

Low

Residual eﬀects are detectable; however, they are well within environmental or
regulatory standards, or both.

Medium

Residual eﬀects are detectable and may approach, but are s ll within, the
environmental or regulatory standards, or both.

High

Residual eﬀects are beyond environmental or regulatory standards, or both.

Magnitude of the Residual Socio-Economic Eﬀect
Negligible

There is no detectable change from exis ng (baseline) condi ons.

Low

Change is detectable; however, it has no eﬀect on the socio-economic
environment beyond that of an inconvenience or nuisance value.
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Assessment Criteria

4.6

Deﬁni on

Medium

Change is detectable and results in moderate modiﬁca on to the socio-economic
environment.

High

Change is detectable and is large enough to result in a severe modiﬁca on to the
socio-economic environment.

Significance Determination
A determina on of signiﬁcance was completed for iden ﬁed residual eﬀects (Table 8). An evalua on of
signiﬁcance is not required for those poten al eﬀects where no residual eﬀect is iden ﬁed. All
assessment criteria were considered by the assessment team when determining the signiﬁcance of each
residual eﬀect.
For environmental elements, a residual eﬀect is considered signiﬁcant if the eﬀect is predicted to be
either of the following:
§
§

Irreversible and high magnitude; or,
Long-term in dura on, reversible, and high magnitude.

For socio-economic elements, a residual eﬀect is considered signiﬁcant if the eﬀect is predicted to be
either of the following:
§
§

High magnitude, reversible, and regional or beyond in extent; or,
High magnitude and irreversible, within any spa al boundary.

Where there is poten al for a signiﬁcant residual eﬀect, a determina on is made of the likelihood of the
signiﬁcant residual eﬀect’s occurrence. A signiﬁcant residual eﬀect is not likely to occur if the probability
is low and the degree of certainty is high, determined through an understanding of cause-eﬀect
rela onships and available informa on per nent to the Project area.
4.7

Cumulative Effects Analysis
Cumula ve eﬀects analysis evaluates the residual eﬀects directly associated with the Project in
combina on with the residual eﬀects of other projects and ac vi es that have been or will be carried
out. The assessment methods used to evaluate the cumula ve eﬀects of the Project follows the
approach and regulatory guidance outlined in the previous subsec ons for assessing poten al eﬀects.
In accordance with the CER Filing Manual (NEB 2017), if an environmental and socio-economic element
evaluated in the eﬀects assessment does not have any predicted residual eﬀects, then no further
analysis of that element is required in the cumula ve eﬀects assessment. Therefore, the cumula ve
eﬀects assessment is limited to elements with residual eﬀects that could act cumula vely with residual
eﬀects from other projects or ac vi es.
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5.0

Environmental and Socio-Economic Setting
Table 7 describes the environmental and socio-economic se ng (i.e., the current state of the
environment) within the spa al boundaries described in Sec on 4.0. Informa on collected for the
se ng was obtained from a desktop review, analysis of exis ng data, and ﬁeld visits. The Preliminary
Environmental Studies Report (Appendix A) and Supplemental Environmental Studies Report
(Appendix B) completed for the Project provide greater detail on the ﬁeld survey results, which are
summarized in this ESA.
The context for poten al accidents and malfunc ons and eﬀects of the environment on the Project is
provided in the subsec ons below the table.
Table 7: Summary of Environmental and Socio-Economic Setting Information
Element
Descrip on of Environmental and Socio-Economic Se ng
Physical and
Meteorological
Environment

· The Project is located in the Taiga Cordillera Low Subarctic (LS) Ecoregion (Level II) of the
NWT and, specifically, within the Central Mackenzie Plain LS Boreal Ecoregion (Level III),
which occurs between the Mackenzie Foothills and the Franklin Mountains (Ecosystem
Classification Group 2010).
· The Project footprint is underlain by Cretaceous-aged shales and sandstones. Fine-textured
lacustrine and till deposits occur along the Mackenzie River, with Continental till deposits
common on higher terrain (Ecological Classification Group 2010). The terrain in the Central
Mackenzie Plain LS Boreal Ecoregion is mainly level to gently sloping and slopes are marked
by regularly spaced erosion gullies (Ecosystem Classification Group 2010).
· The Line 21 pipeline ROW at the Project site is on a terrace above ox-bows formed by a
meandering of Little Smith Creek (Wood Environment and Infrastructure Solutions
[Wood] 2018).
· The existing pipe segment that will be removed via open cut trenching is situated
approximately 12 m from the edge of the slope failure.
· The Project is an area generally characterized as having extensive and discontinuous
permafrost with low to moderate ice content and sparse ice wedges (Natural Resources
Canada 1995, 2009a).
· There is permafrost present within the existing Line 21 pipeline ROW, which will be
encountered by the HDD during pipeline construction (Wood 2018). There is evidence that
the permafrost in the ROW around KP 158 is thawing; the permafrost thaw depth has
increased by 2 m over the past 8 years (Wood 2018).
· Wildfires in the NWT are typically naturally-occurring (e.g., lightning) and the wildfire
season begins May 1 and ends September 30 (GNWT 2019d). The forest fire danger rating in
the Project footprint is generally rated as low (Natural Resources Canada 2009b).
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Physical and
Meteorological
Environment
(cont’d)

· The Project is in an area classified as having a moderate to high seismic hazard (Natural
Resources Canada 2015). The nearest earthquake to occur over the last year occurred
approximately 80 km southwest of the Project Footprint on October 12, 2019 and was
magnitude 3.9 (Natural Resources Canada 2019).
· The following meteorological data were obtained from the ECCC Norman Wells
meteorological station, located approximately 135 km northwest of the Project footprint
(ECCC 2019b).
– The annual average daily temperature is -5.1°C. July is typically the warmest month
with a daily average temperature of 17.1°C. January is typically the coldest month,
with a daily average temperature of -26.1°C.
– The average annual rainfall is 171.7 millimetres (mm). June is the rainiest month, with
an average of 42.4 mm. The average annual snowfall is 161.5 centimetres (cm).
October has the highest snowfall, with 27.3 cm on average.
· Stream flow data are not available for Little Smith Creek, however, hydrologic analysis
based on regional stream flow gauging stations were used to determine flood frequency
estimates and the 1:100-year peak instantaneous discharge for Little Smith Creek is
estimated to be 200 cubic metres per second. Flooding of Little Smith Creek is typically
associated with heavy rainfall events and flooding is usually of moderate magnitude
(approximately in the order of 1:2-year to 1:5-year flood frequency) (Wood 2018).

Soil and Soil
Produc vity

· The Project footprint encounters Brunisolic soils associated with glaciofluvial and older
alluvial and till deposits and Regosols associated with newly deposited alluvium (Ecosystem
Classification Group 2010).
· Possible sources of soil contamination include spot spills and leaks that may have occurred
during past onsite activities. A search of the Federal Contaminated Sites Inventory revealed
no recorded, historical contamination in the Project footprint (Treasury Board of Canada
Secretariat 2019) and there are no recorded contamination incidents in the CER incident
database (CER 2019a). The NWT does not maintain a publicly available database of known
contaminated sites.
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Vegeta on

· Large wildfires have burned over most of the Central Mackenzie Plain LS Boreal Ecoregion
over the last two decades and large tracts of forest are regenerating to shrubby and
deciduous communities (Ecosystem Classification Group 2010).
· Vegetation field surveys were conducted along the Project footprint in October 2018 and
July 2019. A total of 163 vascular plant species and 21 nonvascular plant species
(i.e., mosses and lichens) were identified in the Vegetation LSA (i.e., 30 m buffer around the
Project footprint). Several alien species and three invasive species (i.e., Smooth Brome,
White Sweet-clover, and Yellow Sweet-clover) were observed, primarily along the existing
ROW, the winter road, and in the clearing around the Enbridge operations base.
· Several vegetation community types were observed and classified during the October 2018
site visit: treed fen, riparian, floodplain, upland coniferous forest, and young mixed-wood
forest. A summary of ecological communities and dominant vegetation observed during the
October 2018 and July 2019 field surveys is provided in the Supplemental Environmental
Studies Report (Appendix B).
· Information on potential for rare plants and plant species of management concern to occur
in the Project assessment boundaries is provided under the Species at Risk element of this
table.

Wetlands

· There are no naturally occurring wetlands located within 30 m of the Project footprint,
therefore, no baseline information on wetlands is warranted.
· There are various small wetlands in the RSA, however, they are all more than 100 m from
the Project footprint and no interaction is anticipated.
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Water Quality and · The Project is located in the Mackenzie River basin, within the Central MackenzieQuan ty
Blackwater Lake Watershed and Mackenzie Sub-basin (Mackenzie DataStream 2019).
· The Mackenzie River flows roughly northward to the Beaufort Sea. Little Smith Creek flows
generally westward in a meandering pattern towards the Mackenzie River (Kokelj 2001).
· The majority of streams in the Mackenzie River basin are characterized by a nival flow
regime, which means that the spring snowmelt is the primary source of water, generally
resulting in springtime peak flows (Kokelj 2001).
· Given its large size, the number of inflows, and the storage capacity of the basin, the
Mackenzie River does not respond rapidly to runoff events. The mean peak discharge on
the river typically occurs in late May/early June (Kokelj 2001). The average discharge,
measured at Norman Wells, is approximately 8,170 cubic metres per second (ECCC 2019c).
· The Mackenzie River has an average annual suspended sediment load of approximately
100 million tonnes, which is the largest in Canada (ECCC 2013).
· The Mackenzie River is largely frozen over most of the year, with ice typically breaking up in
May/June depending on the exact location (northern reaches break up later than the
southern reaches). Freeze-up typically starts in late October or early November
(Muhammad, Duguay, and Kang 2016).
· Hydrometric data is not available for Little Smith Creek, however, given its smaller size, it
likely responds more rapidly to spring freshet and rainfall events than the Mackenzie River.
· In-water works within the Mackenzie River will occur in July and should not be affected by
peak flows. Water intake(s) will only be required during winter construction, when stream
flows are in recession (in both the Mackenzie River and Little Smith Creek) and the Project
will only use water as permitted by the SLWB in an issued Water License.
· There is limited data on groundwater wells and aquifers for the Project area; however, the
Project is not located within a community drinking water source watershed or an upstream
community watershed area (NWT Centre for Geomatics 2011).
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· The HDD alignment for the new pipeline is located adjacent to Little Smith Creek (approx.
75 m set-back) and the potential barge landing site will that may be constructed is
approximately 250 m upstream of the mouth of Little Smith Creek, on the east bank of the
Mackenzie River.
· Little Smith Creek or the Mackenzie River may be utilized for water withdrawal for hydrovac
and HDD activities, which would occur in the winter within the restricted activity timing
window (August 15 to July 15) for the protection of fish and fish habitat (DFO 2013).
· No historical records for fish species presence within Little Smith Creek were found during
the desktop assessment; however, fish communities within the Mackenzie River are welldocumented. The desktop review and site assessments conducted in 2018 and 2019 did not
identify barriers to fish passage between the Mackenzie River and the area of slope
instability along Little Smith Creek.
· Fish species with recorded occurrences in the Mackenzie River include the following (Sahtú
Renewable Resources Board 2019, COSEWIC 2012):
– Bull Trout (Salvelinus confluentus)
– Northern Pike (Esox lucius);
– Arctic Grayling (Thymallus arcticus);
– Burbot (Lota lota);
– Whitefish species (Coregonus sp.);
– Longnose Sucker (Catostomus catostomus);
– Lake Chub (Couesius plumbeu);
– Sucker species (Catostomus sp.);
– Walleye (Sander vitreus);
– Inconnu (Stenodus nelma);
– Cisco species (Coregonus sp.);
– Goldeye (Hiodon alosoides); and,
– Whitefish species (Prosopium sp.).
· A preliminary fish habitat assessment was conducted October 15-18, 2018 and a
supplemental assessment was conducted September 5-6, 2019. The assessments were
conducted within a 900 m reach of Little Smith Creek near the area of slope instability and
the supplemental assessment included the mouth of Little Smith Creek at the Mackenzie
River (see the Preliminary Environmental Studies Report [Appendix A] and Supplemental
Environmental Studies Report [Appendix B]) for more information).
· A total of seven fish species were captured in Little Smith Creek (including the mouth of
Little Smith Creek at the Mackenzie River) during the field investigations conducted for the
Project, including Bull Trout, Slimy Sculpin (Cottus cognatus), Longnose Sucker, Arctic
Grayling, Burbot, Spoonhead Sculpin (Cottus ricei), and Northern Pike (Esox Lucius) (see the
Supplemental Environmental Studies Report in Appendix B for further details).
· The areas assessed during the site visits (i.e., 900 m reach of Little Smith Creek and the
mouth of Little Smith Creek) provide moderate spawning and rearing potential, as well as
overwintering habitat for a number of fish species (see Appendix B).
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Fish and Fish
Habitat (cont’d)

· Information on potential for aquatic species at risk to occur in the Project assessment
boundaries is provided under the Species at Risk element of this table.

Wildlife and
Wildlife Habitat

· The Project is in the Central Mackenzie Plain LS Boreal Ecoregion, which provides favourable
habitat for a large number of wildlife species, particularly along the flood-enriched
shorelines of the Mackenzie River (Ecosystem Classification Group 2010). Mammals
characteristic of the Ecoregion include the Woodland Caribou (Rangifer tarandus caribou),
Muskoxen (Ovibos moschatus), Moose (Alces alces), Grizzly Bear (Ursus arctos horribilis),
Black Bear (Ursus americanus), Canadian Lynx (Lynx canadensis), and Red Fox (Vulpes
vulpes). Characteristic birds of the Ecoregion include, but are not limited to, the Gyrfalcon
(Falco rusticolus), Willow Ptarmigan (Lagopus lagopus), Common Raven (Corvus corax), and
many species of waterfowl (Kershwa 2005).
· The Project is located within the boundaries of the Middle Mackenzie River Islands
Important Bird Area (IBA). The IBA is considered Globally Significant for Congregatory
Species and Waterfowl Concentrations. It serves as a stopover for a wide variety of
waterfowl during spring migration including, but not limited to, Snow Goose (Chen
caerulescens), Greater White-fronted Goose (Anser albifrons), Canada Goose (Branta
canadensis), and Tundra Swans (Cygnus columbianus), as well as many duck species (Bird
Studies Canada 2019).
· The Project is not located within any Territorial conservation areas or established/candidate
protected areas (GNWT 2019e), National Wildlife Areas (Government of Canada 2019a),
Migratory Bird Sanctuaries (Government of Canada 2017), Western Hemisphere Shorebird
Reserves (Western Hemisphere Shorebird Reserve Network 2019), or Ramsar wetlands (The
Ramsar Convention Secretariat 2014).
· Wildlife and wildlife habitat field assessments were conducted October 14-17, 2018 and
July 23-24, 2019 along the Project footprint. The field assessments included: bird surveys
(auditory and visual); incidental wildlife observations, including animal occurrences (bird,
mammal, amphibian, insects, etc.), tracks, scat, wildlife use, dens, and bird nesting
structures; and, identification of sensitive species and habitat (i.e., listed under federal or
territorial legislation as endangered, threatened, or of special concern), including snag and
cavity tree habitat, landforms, forest structure, and diversity of habitat.
· Based on observations made during the field assessments, the habitat within and around
the Project footprint is typical of the boreal forest, providing moderately dense stands of
small black spruce with abundant understory. There are many small wetlands (more than
100 m from the Project footprint) that provide adequate breeding grounds for insects and
wetland birds, and the riparian zone around Little Smith Creek contains larger trees, which
may house raptor nests and a different vegetation community from the surrounding spruce
forests. A few wildlife trees with signs of woodpecker activity were observed in the study
area, including some cavities created by nesting woodpeckers. The access road from the
potential barge landing site and the pipeline ROW provide distinct edge habitat. The area
around the proposed camp sites and laydown yard is disturbed and generally degraded with
few trees and limited ground cover.
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· A total of 9 mammal species and/or signs thereof were observed during the field
assessments: Black Bear, Moose, Beaver (Castor canadensis), Red Squirrel (Tamiasciurus
hudsonicus), Snowshoe Hare (Lepus americanus), Gray Wolf (Canis lupus), Red Fox, North
American Porcupine (Erethizon dorsatum), and Weasel species (Mustela sp.). Wood Frog
(Lithobates sylvaticus) was the only amphibian species observed. Signs of Ptarmigan species
(Lagopus sp.) and Pileated Woodpecker (Dryocopus pileatus) were also observed. The
species observed are considered common within boreal forests and disturbed habitats in
the Ecoregion. Most of the wildlife sign was observed along the ROW, access roads, and
Little Smith Creek stream bed, which are likely important movement corridors for
mammals.
· There were 23 species of birds observed during the bird surveys and incidentally during the
field assessments. In addition, the tracks of 3 bird species (Spotted Sandpiper [Actitis
macularius], an unidentified Gull, and one unidentified bird species) were observed within
gravel bars in Little Smith Creek. The majority of the incidental bird observations occurred
along Little Smith Creek. There were 4 raptor pellets found on and near the winter road
bridge over Little Smith Creek, indicating that this is a common perch and may be a popular
hunting location for birds of prey.
· The Project is located in migratory bird nesting zone B8, where nesting is anticipated to
occur from May 4 to August 22, with the highest percentage (61%-100%) of species to be
actively nesting between May 29 and July 26 (ECCC 2018).
· Information on potential for wildlife species at risk to occur in the Project assessment
boundaries is provided under the Species at Risk element of this table.

Species at Risk or · A desktop review was conducted of publicly available records pertaining to species at risk or
Species of Special
species of special status in the Vegetation LSA, Fish and Fish Habitat LSA, and Wildlife LSA. A
Status and
complete list of species with potential to occur is provided in the Supplemental
Related Habitat
Environmental Studies Report (Appendix B).
Vegetation Species
· No rare plants or plant species listed on Schedule 1 of SARA (SC 2002, c. 29) or the Species
at Risk (NWT) Act (SNWT 2009, c. 16) were observed during the vegetation field surveys
conducted for the Project.
· There is a moderate potential for rare plant habitat to exist in areas such as the riparian
areas of Little Smith Creek, and among groundwater and meltwater seepages on the Little
Smith Creek valley slope. These areas are outside the Project footprint and Vegetation LSA
and no Project interaction is anticipated.
Fish Species
· The Project is not located within critical habitat for aquatic species at risk (DFO 2019a).
· Bull Trout, listed as Special Concern on Schedule 1 of SARA (SC 2002, c. 29), were captured
at the mouth of Little Smith Creek during the supplemental field assessment. No spawning
Bull Trout or Bull Trout spawning redds were observed; however, suitable spawning and
rearing habitat was observed in the lower reaches of Little Smith Creek (approximately
100 m upstream of the mouth of Little Smith Creek).
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Species at Risk or · No other aquatic species at risk are known to occur in the Fish and Fish Habitat LSA
Species of Special
(DFO 2019a).
Status and
Wildlife Species
Related Habitat
· No wildlife species listed on Schedule 1 of SARA (SC 2002, c. 29) or the Species at Risk (NWT)
(cont’d)
Act (SNWT 2009, c. 16) were observed during the wildlife field assessments conducted for
the Project. However, many birds observed within the Wildlife LSA are protected under the
Migratory Birds Convention Act, 1994 (SC 1994, c. 22) such as the Alder Flycatcher
(Empidonax alnorum), Hermit Thrush (Catharus guttatus), Pine Siskin (Spinus pinus), and
Spotted Sandpiper.
· There is high potential for wildlife species at risk (mammals and birds) to occur in the
Wildlife LSA, which offers suitable habitat for numerous species (see Appendix B).
· The Project is located within Boreal Woodland Caribou Critical Habitat (NWT Range, NT1;
ECCC 2019d). The Boreal population of Woodland Caribou is listed as Threatened on
Schedule 1 of SARA (SC 2002, c. 29) and by COSEWIC, and is on the NWT List of Species at
Risk (COSEWIC 2002, Government of Canada 2019b, GNWT 2019f). Boreal Woodland
Caribou habitat is present throughout the Wildlife LSA, as indicated by the presence of
terrestrial and arboreal lichens, and old-growth forest habitat in proximity to rivers and
creeks. Woodland Caribou are reported to likely overwinter throughout the Sahtú Region
(see Traditional Knowledge Study in Appendix E). The integrated risk assessment for the
Boreal population of Woodland Caribou in NWT (NT1) determined that local populations of
Woodland Caribou are likely self-sustaining (ECCC 2019d).
Air Emissions

· Air emissions in the Project area are primarily a function of anthropogenic sources
associated with transportation on the winter road, as well as oil and gas activities.
· There are no permanent residences in the vicinity of the Project; however there are some
cabins located approximately 400 m south of the potential barge landing site. Enbridge is
continuing to engage with the owners to mitigate impacts to their use of the area. For the
purposes of this assessment, it is assumed that they may be in use during Project
construction. The nearest community is the hamlet of Tulita, located approximately 80 km
north of the Project footprint.
· Air emissions from vehicle and equipment use (i.e., exhaust and dust) will occur during
construction. Air contaminants from vehicle and equipment use include sulphur dioxide,
nitrogen oxide, volatile organic compounds, carbon monoxide, and particulate matter.
· To date, no public issues or concerns have been raised with regards to potential
Project-related air emissions.

GHG Emissions

· The primary sources of GHG emissions during Project activities will be from fuel combustion
from the operation of vehicles and equipment for construction, as well as from biomass
combustion related to the burning of non-salvageable vegetative debris from clearing
activities.
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Acous c
Environment

· Current sources of noise emissions in the Project area include anthropogenic noise
associated with transportation and oil and gas activities.
· The Project is located in a remote, forested location that is accessible only by a winter road
in the winter and by barge from the Mackenzie River in the summer.
· There are no permanent residences in the vicinity of the Project; however there are some
cabins located approximately 400 m south of the potential barge landing site. Enbridge is
continuing to engage with the owners to mitigate impacts to their use of the area. For the
purposes of this assessment, it is assumed that they may be in use during Project
construction. The nearest community is the hamlet of Tulita, located approximately 80 km
north of the Project footprint.
· There will be an increase in noise levels in the Project area from the use of vehicles,
equipment, generators, etc. and operation of an 80-person camp during construction.
· To date, no public issues or concerns have been raised with regards to potential
Project-related noise levels.

Human
Occupancy and
Resource Use

· The Sahtú Region has the only productive oil field in the NWT (GNWT 2019g). The Project is
in an area that historically experienced extensive oil and gas exploration including the
clearing of seismic lines and drilling of wells (Kershwa 2005). Today, oil and gas activity in
the Project area is mainly associated with routine O&M activities on the existing Line 21
pipeline.
· There are various outfitting areas to the west of the Mackenzie River that are popular for
tourists, as well as the region’s major tourism assets, which include the Canol Heritage Trail,
Great Bear Lake, the Mackenzie River, and Mackenzie Mountains (GNWT 2019g,
Kershwa 2005).
· There is a cabin complex owned by two local Indigenous families located approximately
400 m south of the potential barge landing site. Enbridge is continuing to engage with the
owners to mitigate impacts to their use of the area. For the purposes of this assessment, it
is assumed that they may be in use during Project construction.
· No forestry or mining activities take place in or around the Project footprint.
· The Project is not located within a community drinking water source watershed or an
upstream community watershed area (NWT Centre for Geomatics 2011).
· See the Traditional Land and Resource Use element for information on how the Project area
is utilized by local Indigenous communities.
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· An AOA was completed for the Project in November 2018 and consisted of a desktop review
conducted by a professional archaeologist to synthesize existing knowledge of
archaeological resources and available traditional knowledge to assess landforms for their
heritage resource potential. For the purposes of the desktop review, the Project footprint
and the area within 25 km of the Project footprint was reviewed.
· The results of the AOA (see Appendix C) indicated that Project activities have the potential
to impact undisturbed prehistoric sites and/or modern use sites within the Project
footprint. Based on the findings and recommendations from the AOA, an AIA was
conducted for the Project footprint on September 19 and 20, 2019.
· The AIA (see Appendix D) concluded that the Project will not impact any significant heritage
resource sites and, therefore, no further archaeological studies are recommended in
conjunction with the Project.

Tradi onal Land · At Enbridge’s request, the Tulita Renewable Resource Council conducted a Traditional
and Resource Use
Knowledge Study of the Project area around Little Smith Creek (Appendix E). They
conducted the study through interviews and a total of 16 community members
participated.
· The community members shared that Little Smith Creek is a stopover for hunters travelling
up the Keele River for fall hunting and that it is used for fishing (whitefish, pike, bull trout,
and grayling). The area is known for having plentiful berries (blueberries, cranberries,
currents, and raspberries) and is also well known for black bears and moose. Community
members indicated that a variety of traditional medicines are harvested in the area
including spruce gum, chaga, rat root, bear oil, and willow buds.
· Community members indicated that despite oil and gas development activities in the area
around Little Smith Creek, they have not noticed any decline in wildlife species or other
environmental impacts and they have not experienced any changes associated with their
use of the lands for hunting, trapping, harvesting, and fishing activities.
· Community members stated they have no concerns regarding the Project or the associated
temporary influx of workers into the territory, provided that communication is ongoing and
they are kept informed of Project plans.
· There is a cabin complex owned by two local Indigenous families located approximately
400 m south of the potential barge landing site. Enbridge is continuing to engage with the
owners to mitigate impacts to their use of the area. For the purposes of this assessment, it
is assumed that they may be in use during Project construction.
Social and Cultural · An 80-person camp will be used to accommodate workers for the duration of the peak
Well-Being
Project construction period (winter 2021). A small number of workers may require
accommodation in Tulita for the winter 2022 construction season, however, the workforce
will be small (< 12 workers) and duration of construction will be short (8 weeks or less).
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Human Health or
Aesthe cs

· Given the limited scope of the Project and the short duration of construction activities
(approximately 8 consecutive weeks in any one season), only nuisance-related health
effects such as vehicle exhaust and noise have the potential to be created by the Project
(see the Air Emissions, GHG Emissions, and Acoustic Environment elements).
· The Project is located in a remote, forested setting and will not have any noticeable effects
on existing aesthetics, particularly since Project activities will occur on previously disturbed
lands within, and immediately adjacent to, the existing Enbridge ROW, as well as other
existing infrastructure (e.g., winter road, previously cleared camp sites, inactive airstrip,
operations area, gravel pit). The Project does not require any new, permanent
above-ground infrastructure.
· To date, no public issues or concerns have been raised with regards to human health or
aesthetics.

Infrastructure and · Access to the Project footprint is via an existing winter road, as well as some existing access
Services
trails that will be upgraded for Project construction. Equipment may be hauled by barge to
the Project area in the summer of 2020, utilizing the potential barge landing site on the
Mackenzie River.
· Tulita is the nearest community with major services (i.e., waste management, emergency,
protective, and health care services) and is located approximately 80 km north of the
Project footprint.
· Non-hazardous Project waste (e.g., domestic and sanitary waste from camp) will be stored
in appropriate containment on-site and will be transported to disposal facilities in Tulita.
Enbridge will develop an agreement with Tulita for the acceptance of non-hazardous
Project wastes. Waste disposal facilities in Norman Wells may also be used, if required.
· Hazardous and industrial waste from construction will be stored on-site in appropriate
containment and will be transported to an approved facility in Alberta following final
clean-up.
· The Project is not expected to cause damage to, or require additions, modifications, or
repairs to local or regional infrastructure.
Naviga on and
· The Mackenzie River is navigable and is on the list of scheduled waters of the Canadian
Naviga on Safety
Navigable Waters Act (RSC 1985, c. N-22). The Mackenzie River is an important
transportation corridor for the Sahtú (SLUPB 2013). The river and the islands are used in the
summer for barge traffic, landings, and staging sites (SLUPB 2013).
· The potential barge landing site for the Project may be located on the east bank of the
Mackenzie River, approximately 250 m upstream of the mouth of Little Smith Creek.
Enbridge is not currently planning on conducting in-stream work for barge landing
construction; however, it is possible that upon further detailed design, barge landing
construction may require some in-stream work. In-stream construction, if required, will be
conducted so as not to impede watercraft travel. The potential barge landing, should it be
constructed, would be removed and the site would be restored following construction.
· The Mackenzie River may be used for water withdrawal to support hydrovac and HDD
activities.
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Naviga on and
· Little Smith Creek is not a scheduled waterway, however, it is considered navigable and is
Naviga on Safety
used by Indigenous communities for hunting and fishing activities. There are no in-stream
(cont’d)
works planned within Little Smith Creek, although it may be utilized as a water intake
source for hydrovac and HDD activities during winter construction.
Employment and
Economy

5.1

· Project activities will require a small workforce (approximately 80 workers) for a short
duration (approximately 8 consecutive weeks in any one season) at the Project site. No
permanent jobs will be created or lost as a result of the Project. Given the scope of the
Project, a detailed economic analysis is not deemed warranted.

Context for the Assessment of Accidents and Malfunctions
Accidents and malfunc ons are unplanned events that could result in adverse eﬀects on human health,
property, or the environment. Modern-day preventa ve maintenance and inspec on technology make
accidents, especially large events, highly unlikely. In the rare event that an accident or malfunc on does
occur, Enbridge’s goal is always to reduce the adverse eﬀects on people and the environment.
A key considera on in the assessment of accidents and malfunc ons for the opera ons phase of the
Project is the fact that the new pipeline will be replacing an exis ng pipeline. By replacing an older
pipeline with new pipe and installing the new pipe at a greater depth of cover, with modern
technologies, the net poten al eﬀects associated with accidents and malfunc ons are expected to
decrease.
The following poten al accidents and malfunc ons were iden ﬁed by the assessment team as having
the poten al to occur during Project construc on or opera ons:
§
§
§
§
§

Spills of hazardous materials (e.g., fuel, oil, hydraulic ﬂuid, etc.) during construc on;
Inadvertent return (release of drilling ﬂuid to the surface) during HDD ac vi es;
Transporta on accidents during construc on;
Fires; and,
Leak/pipeline failure caused by damage to the Line 21 pipeline during construc on or as a result
of damage to the pipeline during opera ons (e.g., external interference – human or natural).

While accidents and malfunc ons are predicted to be unlikely for all Project ac vi es, the poten al
consequences are evaluated in Sec on 6.0 so that emergency response and con ngency planning can
be iden ﬁed to further mi gate risk.
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5.2

Context for the Assessment of Effects of the Environment on the Project
The following environmental condi ons were iden ﬁed by the assessment team as having the poten al
to adversely aﬀect the Project during construc on or opera ons:
§
§

Severe weather events (i.e., heavy or persistent precipita on, extreme temperatures, high
winds, storms [lightning, ice], or wildﬁres); and,
Natural hazards (i.e., earthquakes, landslides, thawing permafrost, channel migra on, ﬂooding,
scour).

One of the key considera ons for eﬀects of the environment on the Project is that the Project is within
an area with documented permafrost condi ons. Permafrost–pipeline interac ons may include thaw
se lement, frost heave, upheaval buckling, buoyancy, and slope instability, among others (Oswell 2011).
These types of issues occur slowly over me in response to changes in the permafrost regime, which is
closely ed to global warming trends associated with climate change (Oswell 2011).
The level of geotechnical monitoring on the Line 21 pipeline includes:
§
§
§
§
§
§

Rou ne monitoring of ground temperatures and pore-water pressures at selected slopes;
Monitoring of slope inclinometers at speciﬁc slopes;
Annual in-line-inspec on tool runs;
Thaw probing of insulated slopes on a 2-year cycle;
Aerial line patrols several mes every month; and,
Annual geotechnical inspec on of the pipeline ROW.

The Line 21 pipeline is subject to intensive monitoring, enabling the early iden ﬁca on and
management of poten al integrity issues. This Project is the result of Enbridge’s rigorous monitoring
program and will eﬀec vely mi gate against poten al hazards associated with further slope instability
and thawing permafrost at this loca on (KP 158).
While eﬀects of the environment on the Project are predicted to be unlikely, the poten al consequences
are evaluated in Sec on 6.0 so that emergency response and con ngency planning can be iden ﬁed to
further mi gate risk.
5.2.1

Construc on
Severe weather events during construc on may impact the Project schedule, damage construc on
equipment, or aﬀect the safety of workers.
The planned HDD entry and exit loca ons are set back (> 75 m) from the exis ng unstable slope at the
meander bend of Li le Smith Creek near KP 158, as such, there is minimal risk of slope failure aﬀec ng
the safety of Project construc on personnel. However, open cut trenching will be required to remove
the exis ng pipe segment and ac vi es will be within 12 m of the slope failure site. Other hazards (e.g.,
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snow storm) are not likely to occur as rapidly/unexpectedly and measures could be taken to avoid
impacts to the Project during construc on.
5.2.2

Opera ons
As a buried u lity, the pipeline will not be directly aﬀected by severe weather events (e.g., heavy or
persistent precipita on, extreme temperatures, high winds, storms, or wildﬁre) during opera ons. O&M
ac vi es will be scheduled in considera on of local weather condi ons in order to avoid risks to worker
safety.
There is poten al for natural hazards to occur (e.g., earthquakes, landslides, ﬂooding, mel ng
permafrost), which can be precipitated by natural processes (e.g., channel migra on), severe weather
events (e.g., high precipita on leading to ﬂooding), or climate change trends (e.g., increasing
temperatures, permafrost thawing).
The new pipeline segment will be designed and constructed in accordance with CSA Z662 and other
applicable industry standards and will be able to withstand an acceptable degree of environmental
stress. In addi on, the new pipeline segment will be buried at a greater depth of cover, below the
suspected landslide impact zone, in order to be er protect it from the hazards of slope movement that
pose a risk to the integrity of the exis ng pipeline. Because the pipeline is of rela vely small diameter
(NPS 12) and has a degree of ﬂexibility, it can respond more readily to changes in the substrate (upli ,
buoyancy) as a result of varia ons to the permafrost regime (i.e., permafrost thawing). There are no
recorded incidents of upheaval buckling causing loss of containment in an opera ng pipeline
(Oswell 2011). Regular monitoring during O&M will ensure that any natural hazards that may aﬀect the
safety or integrity of the opera ng pipeline are proac vely iden ﬁed and managed.
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6.0

Environmental and Socio-Economic Effects
Assessment
In this sec on, the descrip on of the Project’s environmental and socio-economic se ng (i.e., the
current state of the environment; see Sec on 5.0) within the Project’s assessment boundaries is
compared against the Project descrip on (Sec on 2.0) to assess poten al environmental and socioeconomic eﬀects and cumula ve eﬀects that might be caused by the Project.
The cumula ve eﬀects assessment evaluates the residual environmental and socio-economic eﬀects
directly associated with the Project in combina on with the likely residual eﬀects arising from other
projects and ac vi es that have been or will be carried out in the Project’s assessment boundaries.
Reasonably foreseeable projects considered in the assessment do not include proposed or hypothe cal
projects where formal plans have not been disclosed.
Exis ng disturbance in the RSA was determined by reviewing data from the NWT Cumula ve Impact
Monitoring Program Inventory of Landscape Change webviewer, which shows up-to-date spa al data
related to human and natural disturbance in the NWT (GNWT 2019h). The Inventory of Landscape
Change webviewer shows that the main exis ng disturbance in the Project footprint and RSA is related
to oil and gas explora on and development ac vi es (e.g., seismic lines, staging areas, access roads,
Line 21 ROW) (GNWT 2019h). Project ac vi es will be conducted on previously disturbed lands (i.e.,
exis ng Line 21 ROW, winter road, poten al barge landing, access road from poten al barge landing,
camp sites, laydown yard, inac ve airstrip, Enbridge opera ons base, gravel pit). All temporary
workspace requiring clearing and grubbing will be restored and allowed to naturally regenerate
following construc on.
A search of the SLWB Public Registry shows a total of 56 ac ve and/or issued LUP or Water License
applica ons in the Sahtú Region, as well as 3 applica ons under review, for various ac vity types such as
quarrying, industrial, roads, communica on sites, camps, oil and gas, geotechnical, fuel storage,
municipal, mining explora on, and miscellaneous (SLWB 2019a). The list of issued permits includes
Enbridge’s planned maintenance of Line 21 at the Saline River (KP 180), which is located approximately
20 km southeast of the Project and is the closest ac ve authoriza on (SLWB 2019a,b). Many of the
ac ve/issued authoriza ons are within, or in the vicinity of, the municipal boundaries of Norman Wells
and Tulita (SLWB 2019b).
Ac vi es that have the poten al to act cumula vely with the Project in the RSA (i.e., Sahtú Region;
Norman Wells, Tulita) include ac vi es associated with the LUP and Water License applica ons
described above, as well as exis ng and ongoing transporta on on the winter road and Mackenzie River,
rou ne O&M ac vi es related to the Line 21 pipeline, and oil and gas explora on and development
(e.g., seismic and drilling opera ons).
Enbridge Pipelines (NW) Inc.
Environmental and Socio-Economic Assessment - Line 21 Planned Maintenance
at KP 158 near Little Smith Creek
July 2020, Rev. 2 – 18-8582

50

No other proposed or approved reasonably foreseeable developments that could be carried out prior to
or during the construc on of the Project have been iden ﬁed by searching the registries of federal
agencies (CER 2019b, Government of Canada 2019c, Impact Assessment Agency of Canada 2019,
ECCC 2019e).
The environmental and socio-economic eﬀects and cumula ve eﬀects assessment is provided in Table 8.

Enbridge Pipelines (NW) Inc.
Environmental and Socio-Economic Assessment - Line 21 Planned Maintenance
at KP 158 near Little Smith Creek
July 2020, Rev. 2 – 18-8582

Table 8: Environmental and Socio-Economic Effects and Cumulative Effects Assessment
Descrip on of Interac on
Element
(Context)
Descrip on of Poten al Eﬀects
Physical and
Meteorological
Environment

· Disturbance of the soils and
· Degradation of the local
vegetative mat in permafrost
permafrost regime.
areas can result in degradation
(e.g., thawing) of the permafrost,
which can cause subsidence of
the disturbed and adjacent area
affecting natural drainage
patterns and contributing to
erosion. In addition, changes in
the pore-water pressure of soils
as a result of permafrost thawing
can reduce the stability of slopes.
· Project activities at temporary
infrastructure sites (i.e., access
roads, temporary HDD
workspaces, potential barge
landing, camps, laydown yard)
will be above-ground and
vegetation clearing will be
minimized to the extent possible.
· Activities to remove the existing
pipe segment (open cut
trenching), or subsidence
associated with the pipe removal,
may further destabilize the area
of slope failure at the meander
bend on Little Smith Creek. All
equipment will access the trench
from the east side of the ROW
(away from the failure).

Spa al Boundary
· Terrain LSA
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Use chilled drilling mud during HDD construction, if
· Project activities may contribute to · The Project will act
feasible.
minor localized thawing of
cumulatively with existing
permafrost despite the
disturbances in the RSA to
· Limit topsoil salvage width to only that which is
implementation of mitigation
degrade the local permafrost
required in thaw-sensitive permafrost areas.
measures. The residual effect is
regime; however, the Project’s
· Take particular care in permafrost areas to create and
extended-term in duration, isolated
contribution to cumulative
maintain an adequate snow/ice pad that will limit the
in frequency, irreversible, and low
effects will be minimal in
potential for disturbance of the vegetation mat.
magnitude.
consideration of the existing
Conduct snow harvesting and water spraying in
level of disturbance and the
· The residual effect is not likely to be
permafrost areas if snow accumulation is limited to
nature/scope of the Project, as
significant.
maintain an adequate snow/ice pad.
well as the natural degradation
· Where soil is fine-grained and/or of high ice content on
of permafrost that is occurring
permafrost terrain, implement erosion control
as a result of climate warming
measures as quickly as possible after surface
trends. The cumulative effect is
disturbance. A geotechnical expert professional can
irreversible, but low
provide details on the erosion control measures and
magnitude, and is not likely to
materials to be used.
be significant.
· Do not salvage surface materials on permafrost terrain
at locations where a snow/ice seasonal access road is
to be developed. If new all-season access roads are
necessary in areas of permafrost terrain, construct
them in a manner that limits damage to the vegetative
mat and maintains the existing thermal regime. Consult
with a geotechnical professional, if warranted. Use
snow/ice pads or matting, where warranted, to reduce
surface disturbance in permafrost areas.
· Walk down or mow shrubs and small trees rather than
cutting, if feasible, to retain a vegetated mat and limit
surface disturbance.
· Do not grub on permafrost terrain unless required.
· Use burning racks, sleds or sloops when burning in
permafrost areas.
· Use snow and/or geotextile to provide a barrier
between stockpiled soil materials and the ground
surface.
· Use thaw-stable materials as backfill, or as otherwise
approved by a geotechnical professional. Where spoil
material has high ice content, approved imported
backfill material may be required.

Element
Physical and
Meteorological
Environment (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· See above

Spa al Boundary
· See above
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· Insulate the ground surface beneath structures
· See above
associated with the Project, where possible (e.g.,
matting).
· Locate drilling waste sumps outside of known
permafrost areas, if possible.
· Avoid scalping of the vegetative mat/sod layer on
permafrost during backfill. Use equipment during final
pass of backfilling that will reduce scalping (e.g., cleanup bucket) and is approved by the Environmental
Inspector.
· Leave a crown of excess spoil over excavations as
appropriate to mitigate backfill settlement.
· Where the soils are fine-grained and/or of high ice
content on permafrost terrain, implement reclamation
measures as quickly as possible after surface
disturbance so as to reduce the risk of slope failure and
ground subsidence. Consult a geotechnical
professional, if warranted. Rehabilitate and stabilize
organic mats, vegetation and soils that have been
disturbed on permafrost terrain as soon as practicable.
If necessary, regrade excavated areas during the first
winter after construction to repair any subsidence or to
remove an excessively high crown.

Descrip on of Cumula ve
Eﬀects
· See above

Element
Physical and
Meteorological
Environment (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· Increased slope instability at
the existing slope failure site.

Spa al Boundary
· Terrain LSA
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Do not operate vehicles or heavy equipment on
· Project activities may increase the · The Project will act
unstable terrain.
instability of the slope failure site.
cumulatively with existing
Ground and surface water control
disturbances in the RSA to
· Maintain an adequate setback distance from unstable
measures will be used to maintain
increase slope instability;
slopes.
pre-construction surface and
however, the Project’s
· Re-establish surface drainage patterns; install drainage,
groundwater
drainage
conditions
contribution to cumulative
sediment, and erosion control measures, where
and reduce downslope changes and
effects will be minimal in
required.
slumping
or
erosion
on
or
near
the
consideration of mitigation
· Limit grubbing to areas where soil removal is necessary
Project footprint. The slope will
measures to be implemented
(e.g., bell holes).
continue
to
be
monitored
as
part
of
and in the context of the
· Leave a crown of excess spoil over excavations as
Enbridge’s O&M program. The
natural destabilization of the
appropriate to mitigate backfill settlement.
residual effect is short-term in
slope from erosion and
duration, isolated in frequency,
permafrost degradation. The
reversible, and low magnitude.
slope is on a trajectory towards
further destabilization with or
· The residual effect is not likely to be
without the Project. The
significant.
Project contribution to the
cumulative effect is reversible
and low magnitude, and is not
likely to be significant.

Element
Soil and Soil Productivity

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

· Soil productivity is generally
· Loss of soil productivity due to · Footprint
defined as the capacity of soil to
surface soil and subsoil mixing,
support healthy plant growth.
wind or water erosion, or
compaction and rutting.
· Loss of soil productivity can be
associated with erosion, mixing of
surface and subsoil layers,
compaction and rutting, or
contamination. Vegetation
clearing, strippings salvage, and
backfilling can increase the
potential for these issues to
occur.
· Potential contamination of soil as
a result of Project activities is
assessed in Accidents and
Malfunctions.
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Maintain separation between the surface soil and spoil · With the implementation of
· No residual effects have been
piles.
mitigation measures, no residual
identified, therefore, a
effects on soil and soil productivity
cumulative effects assessment
· Avoid mixing snow with spoil material during backfill.
are
predicted.
is not warranted.
· Limit grubbing to areas where soil removal is necessary
(e.g., bell holes).
· Suspend soil handling during high wind conditions.
· Postpone construction, suspend equipment travel or
utilize construction alternatives in the event of
wet/thawed soils in order to reduce terrain disturbance
and soil structure damage.
· Initiate wet/thawed soils contingency measures
outlined in the Project-specific EPP once one of the
following indicators occurs: rutting of surface soil to the
extent that admixing may occur; excessive wheel slip;
excessive build-up of mud on tires and cleats;
formation of puddles; or tracking of mud as vehicles
leave the construction ROW.
· If required, de-compact compacted subsoils on the
construction ROW and temporary access trails, as well
as soils damaged during wet weather to a target depth
of 30 cm, prior to soil replacement. If soils are wet,
postpone de-compaction until soils dry to ensure so
that compaction alleviation measures are effective.

Element
Vegetation

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

· Vegetation will be cleared at
· Introduction or spread of
· Vegetation LSA
certain locations in order to
weeds and/or invasive species.
accommodate Project activities.
The margins of the access road
from the potential barge landing
site to the winter road will require
brushing, the camp sites and
laydown yard will require minor
clearing and grubbing, access
trails to the HDD entry and exit
locations will require clearing, the
bell holes for the HDD work, and
the trench for removal of the
existing pipeline segment will
require clearing.
· No large-diameter trees or
merchantable timber occur in the
Project footprint, which is mostly
composed of regenerating
vegetation (e.g., grasses, shrubs,
· Alteration or loss of native
· Vegetation LSA
and young, small-diameter trees).
vegetation.
· There are some locations of
weeds and invasive plant species
along existing disturbed areas in
the Project footprint including the
ROW, winter road, and around
the Enbridge operations base.
· Potential contamination of
vegetation as a result of Project
activities is assessed in Accidents
and Malfunctions.
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· All equipment (e.g., vehicles, materials, mats, etc.)
· With the implementation of
must arrive for work in a clean condition to reduce the
mitigation measures, no residual
risk of weed introduction. Prohibit any equipment
effects are predicted for the
which arrives in a dirty condition to work until it has
potential introduction or spread of
been cleaned off at a suitable location.
weeds.
· Flag areas previously identified as having noxious and
invasive weed infestations prior to commencement of
site preparation (i.e., clearing, strippings salvage,
grading) activities.
· Monitor the Project footprint for weed infestations as a
part of the post-construction monitoring program.
· Implement post-construction vegetation and weed
management as per the Enbridge LP Vegetation
Management Guide. The Enbridge Environment Project
Lead must ensure that the applicable permits have
been obtained for chemical treatments (e.g.,
herbicides, pesticides) and/or burning as required by
the appropriate regulatory authorities prior to
undertaking weed treatments.

Descrip on of Cumula ve
Eﬀects
· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

· Do not allow clearing or grubbing beyond the staked
· Vegetation on disturbed areas will · The Project will act
and/or flagged Project footprint boundaries.
be temporarily lost/altered,
cumulatively with existing
however, vegetation will be allowed
developments to reduce/alter
· Limit clearing to the minimum necessary to safely
to naturally regenerate following
native vegetation in the RSA.
complete the job. Clearing within additional workspace
construction. The residual effect is
The Project’s contribution to a
will be minimized if the entire workspace is not
medium-term in duration, isolated
cumulative loss or alteration of
necessary for construction.
in frequency, reversible, and low
native vegetation is considered
· When clearing non-merchantable timber, maintain an
magnitude.
negligible. The cumulative
intact ground surface in areas where grading is not
effect is not likely to be
· The residual effect is not likely to be
warranted.
significant.
significant.
· Restrict grubbing of shrubs, where feasible. It is
preferred that shrubs be mowed or salvaged.
· Limit grubbing to areas where soil removal is necessary
(e.g., bell holes, areas to be graded). In areas where
strippings salvage and grading are not necessary, and in
areas prone to wind erosion, consider other methods
for stump removal in order to limit disturbance of the
vegetative layer (e.g., mulching).
· Natural recovery is the preferred method of
reclamation on level terrain where erosion is not
expected.

Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Wetlands

· There are no naturally occurring
wetlands located within 30 m of
the Project footprint.

Water Quality and
Quantity

· Changes in surface soil contours · Alteration of natural surface
from grading, erosion rills,
water flow patterns.
rutting, subsidence, or excessive
crowning can cause pooling,
flooding, or redirection of surface
water flow. Surface water flow
patterns may be temporarily
impeded or altered by soil
windrows, open excavations, or
mats during construction. In
addition, changes in soil
permeability within backfilled
excavations may alter surface and
groundwater flow patterns.
· Should the potential barge
landing be required, preparation
of the site may result in minor
· Alteration of natural
sedimentation of surface water.
groundwater flow patterns.
· Surface water quality could be
affected by increased suspended
solids at the pump intake area
during withdrawal of water for
hydrovac and HDD activities.
· Seepage of groundwater/melting
permafrost is unlikely to be
observed during winter
construction. Frozen conditions
will reduce the potential
interaction with groundwater
flows.
· Potential contamination of water
as a result of Project activities is
assessed in Accidents and
Malfunctions.

Spa al Boundary

· No effects to Wetlands are
· N/A
expected to occur as a result of
Project activities.

Mi ga on to Resolve Poten al Adverse Eﬀects
· N/A

Descrip on of Residual Eﬀects
A er Mi ga on
· N/A

Descrip on of Cumula ve
Eﬀects
· N/A

· Water Quality and
Quantity LSA

· Leave gaps in windrows and at obvious drainages to
· Localized alteration of natural
· The Project will act
reduce interference with natural drainage patterns.
surface water flow patterns may
cumulatively with existing
occur
after
the
application
of
disturbances in the RSA to alter
· Undertake all grading with the understanding that
mitigation measures during
local natural drainage patterns.
original contours and drainage patterns will be reconstruction, however, postAll areas of ground disturbance
established during clean-up.
construction monitoring will
will be returned to their
· Do not discharge hydrostatic test water to land.
identify any locations of altered
natural contours following
Hydrostatic test water will be hauled to and from the
drainage (e.g., subsidence, ponded
construction. The Project will
Project site.
water) and remedial work will be
be monitored during post· Re-establish surface drainage patterns; install drainage,
conducted, as needed. The residual
construction monitoring and
sediment, and erosion control measures, where
effect is short to medium-term in
areas requiring remediation
required.
duration,
reversible,
and
low
will be identified and restored.
· Remove all mats after construction so that they do not
magnitude.
As such, the potential
impede the restoration of natural drainage patterns.
cumulative effect is reversible
·
The
residual
effect
is
not
likely
to
be
· Re-grade areas with vehicle ruts or erosion gullies.
and low magnitude, and is not
significant.
· Leave a crown of excess spoil over excavations as
likely to be significant.
appropriate to mitigate backfill settlement.

· Water Quality and
Quantity LSA

· Backfill excavated material in lifts and compact after
· With the implementation of
· No residual effects have been
each lift. Return all native material back into the
mitigation measures, no residual
identified, therefore, a
excavation during backfilling. If fill is required, the
effects are predicted for the
cumulative effects assessment
permeability of the fill material must be consistent with
potential alteration of groundwater
is not warranted.
native materials.
flow patterns.
· If springs or groundwater are encountered during
excavation, Enbridge and the Contractor will review the
area and determine the appropriate mitigation.
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Element
Water Quality and
Quantity (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· Temporary increase in
suspended solids and
reduction of surface water
quality at select locations
(Mackenzie River potential
barge landing site and water
withdrawal sites) during
construction.

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· Fish and Fish Habitat · Do not permit pumped water to flow directly into any · With the implementation of
LSA
watercourse.
mitigation measures, no residual
effects are predicted for the
· Conduct water withdrawal in compliance with sitepotential temporary increase in
specific approval conditions.
suspended solids during
· The Contractor will elevate the pump intake to
construction.
minimize the pumping of sediment.
· Install erosion and sediment controls as directed by the
Environmental Inspector.
· Develop water quality monitoring plans to monitor for
sediment events during in-stream construction
activities, where required, by the applicable regulatory
approvals. If monitoring reveals sediment values are
approaching threshold values, the water quality
monitors will alert the Environmental Inspector and
work with them to develop corrective actions. If
corrective actions are not successful, construction
activities will be temporarily suspended until effective
solutions are identified.
· Place only imported clean coarse material (gravel or
rock), or native material for fill.
· Install sediment curtains around the work area before
starting work and during installation and removal of
temporary barge landing structures to prevent
sediment from being suspended and spreading to
adjacent areas. Inspect regularly and repair when
warranted. Remove accumulated sediment within the
work area, to the extent practical, before removing
curtains and place onshore in a location where
sediment will not enter surface waters.
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Descrip on of Cumula ve
Eﬀects
· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element
Fish and Fish Habitat

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

· Fish and fish habitat sensitivity for · Alteration or loss of in-stream
habitat.
all species is generally highest
during spawning, egg incubation,
and emergence, and at other
times when fish concentrate in
spatially restricted habitats (e.g.,
winter). During the spawning and
emergence period, fish require
suitable habitat, including clean,
well-oxygenated water which is
when eggs and fry of some
species can be particularly
susceptible to the effects of
sedimentation.
· Water withdrawal required for
hydrovac and HDD activities will
occur in the winter, and either
the Mackenzie River or Little
Smith Creek may be used. Water
withdrawal activities will adhere
to DFO’s Interim End-of-Pipe Fish
Screens Code of Practice (2019d).
· Potential effects on aquatic
species at risk are assessed under
the Species at Risk element.
· Potential contamination of fish
habitat as a result of Project
activities is assessed in Accidents
and Malfunctions.

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Fish and Fish Habitat · Prevent or control soil erosion and water siltation
· No residual effects on in-stream
· The Project will act
LSA
immediately and proactively to the satisfaction of the
habitat are predicted for water
cumulatively with existing
Environmental Inspector. Make available sufficient
withdrawal activities. Project
disturbances in the RSA to alter
personnel and equipment to control erosion when
activities at the potential barge
in-stream habitat, however, in
warranted.
landing site on the Mackenzie River
the context of the Mackenzie
may temporarily alter in-stream
River, the Project’s
· Monitor temporary erosion control structures on a
habitat. The alteration will be
contribution to cumulative
regular basis and repair, if warranted. Conduct repairs
localized
and
habitat
loss
is
not
effects will be localized and
immediately if erosion into a waterbody is imminent.
expected with the implementation
negligible. The cumulative
· Do not wash equipment or machinery in watercourses.
of
restorative
measures
following
effect is not likely to be
Control wastewater from construction activities, such
construction. The residual effect is
significant.
as equipment washing or hydrovac slurry, to avoid
short-term
in
duration,
isolated
in
discharge directly into any body of water.
frequency, reversible, and low
· Conduct in-stream works in accordance with applicable
magnitude.
existing territorial and federal guidelines, as well as
· The residual effect is not likely to be
mitigation measures and conditions stipulated by
significant.
regulatory approvals.
· Abide by applicable in-stream restricted activity timing
windows. No in-stream construction activity will occur
within the in-stream restricted activity timing windows
at any watercourse, unless the watercourse is dry or
frozen to the bottom at the time of construction or
approval has been granted by the qualified fish
biologist and the appropriate regulatory agency.
· A water quality monitoring plan should be developed
and implemented by a qualified fisheries biologist to
coincide with in-stream activities. Turbidity levels and
total suspended solids (TSS) concentrations should not
exceed applicable water quality guidelines.
· Place pump intakes to avoid or reduce disturbance to
the streambed and screen them with a maximum mesh
size of 2.54 mm as per the DFO Interim End-of-Pipe Fish
Screens Code of Practice (2019d). Monitor and
maintain the screens to be free of debris.
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Element
Fish and Fish Habitat
(cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· See above

· See above

· Alteration or loss of riparian
habitat.

· Fish and Fish Habitat · Delay grading, if practical, on the approach slopes to
· Access from the potential barge
· The Project will act
LSA
watercourses until immediately prior to the
landing site will disturb the riparian
cumulatively with existing
commencement of construction.
area of the Mackenzie River,
disturbances to reduce/alter
however, the site is previously
riparian habitat in the RSA,
· Install temporary berms on approach slopes to
disturbed and will be restored
however, use of an existing,
watercourses, and erect silt fence or an equivalent
following construction. The residual
previously disturbed access
temporary erosion/sediment control device near the
effect is medium-term in duration
trail reduces the cumulative
base of approach slopes to watercourses immediately
(as it will take approx. 2-5 years for
effect to a negligible level. The
following grading.
vegetation to naturally regenerate),
cumulative effect is not likely
· Monitor the temporary erosion control structures on a
isolated
in
frequency,
reversible,
to be significant.
regular basis and repair, if warranted.
and low magnitude.
· The residual effect is not likely to be
significant.
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· Place only imported clean coarse material (gravel or
· See above
rock), or native material for fill in-stream.
· Re-contour the streambed to approximate the preconstruction profile and channel configuration to
maintain flow patterns. Watercourses are not to be
realigned or straightened in any way nor have their
hydraulic characteristics changed.
· Install sediment curtains around the work area before
starting in-stream work and during installation and
removal of temporary barge landing structures to
prevent sediment from being suspended and spreading
to adjacent areas. Inspect regularly and repair when
warranted. Remove accumulated sediment within the
work area, to the extent practical, before removing
curtains and place onshore in a location where
sediment will not enter surface waters.
· Use inert materials for construction of temporary barge
landings. Do not use treated wood products or other
materials that may allow deleterious substances to
leach into the water.
· During restoration, replace or relocate rocks, stumps or
logs required to be moved from the watercourse
bottom or foreshore during construction to an area of
similar depth.

Descrip on of Cumula ve
Eﬀects
· See above

Element
Fish and Fish Habitat
(cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· Fish injury or mortality.

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· Fish and Fish Habitat · Assign a qualified fish biologist to salvage fish from the · With the implementation of
LSA
isolated area prior to and during dewatering where
mitigation measures, no residual
isolation is required for construction. Fish salvage
effects are predicted for potential
activities will need to be conducted in accordance with
fish injury or mortality.
applicable approvals.
· Take all reasonable measures to abide by applicable
in-stream restricted activity timing windows. No instream construction activity will occur within the instream restricted activity timing windows at any
watercourse, unless the watercourse is dry or frozen to
the bottom at the time of construction or approval has
been granted by the qualified fish biologist and the
appropriate regulatory agency.
· A water quality monitoring plan should be developed
and implemented by a qualified fisheries biologist to
coincide with in-stream activities. Turbidity levels and
TSS concentrations should not exceed applicable water
quality guidelines.
· Place pump intakes to avoid or reduce disturbance to
the streambed and screen them with a maximum mesh
size of 2.54 mm as per the DFO Interim End-of-Pipe Fish
Screens Code of Practice (2019d). Monitor and
maintain the screens to be free of debris.
· Place pump intakes to avoid potential overwintering
habitat.
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Descrip on of Cumula ve
Eﬀects
· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element
Wildlife and Wildlife
Habitat

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

· The Project footprint and Wildlife · Alteration of wildlife habitat.
LSA provides suitable habitat for a
wide variety of species and the
existing ROW, access roads, and
the valley of Little Smith Creek
are likely used as movement
corridors by large mammals.
· Sensory disturbances (e.g., noise,
light) and ground disturbance
during construction may have an
effect on wildlife movement and
may result in minor alterations to
wildlife habitat. In addition, the
construction camps and vehicle
use may increase opportunities
for wildlife-human interactions,
which may increase the risk for
wildlife injury or mortality.
· Some clearing and construction is
currently planned within the
migratory bird nesting period for
the area (May 4 to August 22;
ECCC 2018) in association with
the potential barge landing site,
access road, camp sites, and
laydown yard set-up planned for
summer 2020.
· Potential contamination of
wildlife habitat as a result of
Project activities is assessed in
Accidents and Malfunctions.

Spa al Boundary
· Footprint
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· In the event that clearing or construction activities
· The Project will temporarily alter
· The Project will act
occur within the migratory bird nesting period (May 4
wildlife habitat in the Project
cumulatively with existing
to August 22), Wildlife Resource Specialists will use
footprint due to vegetation
disturbances in the RSA to alter
non-intrusive methods to conduct an area search for
clearing. The Project footprint is
wildlife habitat. Vegetation
evidence of nesting (e.g., presence of territorial males,
mainly disturbed and offers distinct
clearing will only be conducted
alarm calls, distraction displays, adults carrying nesting
edge habitat, particularly around
where required and is not
material/food) a maximum of 7 days prior to
the existing ROW and access roads.
anticipated to have a
construction activity to identify active nests. In the
The Project will not alter the
noticeable impact on habitat
event that an active nest is found, it will be subject to
existing open and edge habitat that
availability at the RSA scale.
site-specific mitigation measures (e.g., clearly marked
is currently available on the
The Project contribution to a
species-specific buffer around the nest or non-intrusive
footprint, although it does
cumulative change in wildlife
monitoring).
temporarily affect habitat use.
habitat is medium-term in
Minimal Vegetation clearing will be
duration and reversible. The
· Suspend the work activity in the event that an area to
minimized
to
the
extent
possible,
magnitude is considered
be cleared is found to contain an active bird nest,
limiting the potential alteration of
negligible, in the context of
burrow or den. Report sightings of wildlife species of
wildlife
habitat.
The
residual
effect
existing anthropogenic
concern to the Environmental Inspector or Enbridge
is medium-term in duration,
disturbances. The cumulative
designate. Implement applicable contingency measures
isolated
in
frequency,
reversible,
effect is not likely to be
associated with the discovery of species of concern
and low magnitude.
significant.
during construction (e.g., seasonal timing constraints
· The residual effect is not likely to be
within the recommended set back distances).
significant.
· Consider the wildlife setbacks and sensitive periods
recommended in Table 4 of the Sahtú Land Use Plan if
suitable habitat (e.g., dens, nest sites) is identified in
proximity to the Project footprint prior to clearing or
construction.
· Undertake all grading with the understanding that
original contours and drainage patterns will be reestablished during clean-up.
· Restrict all construction activities to the approved
Project footprint.
· Limit clearing to the minimum necessary to safely
complete the job. Clearing within additional workspace
will be minimized if the entire workspace is not
necessary for construction.
· Natural recovery is the preferred method of
reclamation on level terrain where erosion is not
expected.

Element
Wildlife and Wildlife
Habitat (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects

Spa al Boundary

· Changes to wildlife movement. · Wildlife LSA
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· See measures above regarding migratory birds.
· The Project will temporarily impact · The Project will act
wildlife movement in the Wildlife
cumulatively with existing
· Consider the wildlife setbacks and sensitive periods
LSA, as sensory disturbance will
disturbances in the RSA to alter
recommended in Table 4 of the Sahtú Land Use Plan if
deter
wildlife
from
utilizing
habitat
wildlife movement. Project
suitable habitat (e.g., dens, nest sites) is identified in
in and around the Project footprint
construction may act
proximity to the Project footprint prior to clearing or
and
ground
disturbance
may
cumulatively with other
construction.
provide barriers to wildlife
existing developments (e.g.,
· Maintain noise-abatement equipment (i.e., mufflers)
movement.
The
residual
effect
is
winter road use); however, no
on machinery and vehicles in good working order to
short-term in duration, isolated in
interaction with reasonably
limit noise emissions and air pollution.
frequency,
reversible,
and
low
foreseeable developments is
· Where practical, turn off equipment when not in use.
magnitude.
anticipated, given the remote
Enclose noisy equipment, as needed, to limit the
setting and the nearest
· The residual effect is not likely to be
transmission of noise beyond the construction-site.
foreseeable development
significant.
Replace or repair equipment parts generating excessive
being located approximately
noise, if practical.
20 km away. The Project
· Limit the length of open excavations as much as
contribution to a cumulative
practical to lessen the potential for interference with
change in wildlife movement is
wildlife movement.
short-term in duration and
· Lighting will be restricted to the minimum required to
reversible. The magnitude is
complete the works safely.
considered low, in the context
· Lighting will be directed to the work area to reduce
of existing anthropogenic
light pollution during dark hours to the extent feasible.
disturbances. The cumulative
effect is not likely to be
significant.

Element
Wildlife and Wildlife
Habitat (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· Wildlife injury or mortality.

Spa al Boundary
· Footprint
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· See measures above regarding migratory birds.
· With the implementation of
mitigation measures, no residual
· Transport workers to and from the work site by
effects are predicted for potential
multi-passenger vehicles to the extent practical.
wildlife injury or mortality.
· Unanticipated wildlife issues encountered during
construction will be discussed and resolved by the
Environmental Inspector or Enbridge designate and the
responsible regulatory agencies, if necessary.
· Prohibit Project personnel from hunting on the Project
footprint, and from harassing, feeding, collecting, or
possessing wildlife species.
· Do not permit construction personnel to have dogs on
the Project footprint.
· Firearms are not permitted in Project vehicles or on the
Project footprint, or at associated Project facilities,
except by Wildlife Monitors/Bear Watch personnel.
· Prohibit the recreational use of ATVs or snowmobiles
by construction personnel on the Project footprint.
· Report any incidents with wildlife to the Environmental
Inspector immediately.
· Establish construction traffic speed limits on access
roads to reduce the risk of collisions with wildlife.
· Examine excavations on a regular basis for wildlife that
may have become trapped overnight. Report the
location and species of wildlife trapped in the
excavation, if present, to the Environmental Inspector
or Enbridge designate prior to commencing any
construction activities. The Environmental Inspector or
Enbridge designate will contact the applicable
regulatory authority.
· Domestic wastes will be collected and contained in
wildlife-proof containers and will be disposed of in
accordance with the Project-specific Waste
Management Plan.

Descrip on of Cumula ve
Eﬀects
· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element
Species at Risk or Species
of Special Status and
Related Habitat

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

· There is low potential for rare
· Bull Trout injury or mortality.
plants or plant species at risk to
occur in the Project footprint and
Vegetation LSA, and no rare
plants or plant species at risk
were observed during the field
assessments conducted for the
Project.
· Bull Trout, an aquatic species at
risk, was observed in Little Smith
Creek and is known to occur in
the Mackenzie River (COSEWIC
2012). There is suitable spawning,
rearing, and overwintering
habitat in Little Smith Creek.
Aside from potential water
withdrawal activities, no
in-stream work will occur in Little
Smith Creek.
· The potential for Project
interactions with Bull Trout is
limited to potential barge landing
construction on the Mackenzie
River and water withdrawal
activities in the Mackenzie River
or Little Smith Creek. .

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

· Fish and Fish Habitat · Conduct in-stream works in accordance with applicable · With the implementation of
LSA
existing territorial and federal guidelines, as well as
mitigation measures, no residual
mitigation measures and conditions stipulated by
effects are predicted for potential
regulatory approvals.
Bull Trout injury or mortality.
· Implement the mitigation measures listed for potential
effects on the Fish and Fish Habitat element.
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Descrip on of Cumula ve
Eﬀects
· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element
Species at Risk or Species
of Special Status and
Related Habitat (cont’d)

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

· There is high potential for wildlife · Alteration of habitat and
species at risk to occur in the
movement patterns of bird
Project footprint and Wildlife LSA,
species at risk, and increased
although no species at risk, or
risk of injury or mortality.
signs thereof, were observed
during the field assessments
conducted for the Project.
· The Project is located within an
IBA and some clearing and
construction activities will occur
within the migratory bird nesting
period.
· The Project is in Boreal Woodland
Caribou Critical Habitat and the
Wildlife LSA supports Woodland
Caribou habitat. The use of
mainly existing disturbances
greatly reduces the Project’s
interaction with habitat
potentially used by Woodland
Caribou.

Spa al Boundary
· Wildlife LSA
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· If previously unidentified listed or sensitive wildlife
· With the implementation of
· No residual effects have been
species or their site-specific habitat (e.g., dens, nests)
mitigation measures, no residual
identified, therefore, a
are identified during Project construction, report to the
effects are predicted for potential
cumulative effects assessment
Environmental Inspector or Enbridge designate and
alteration of habitat and movement
is not warranted.
implement contingency measures in the Projectpatterns for bird species at risk and
specific EPP.
increased risk of injury or mortality.
· In the event that clearing or construction activities
occur within the migratory bird nesting period (May 4
to August 22), Wildlife Resource Specialists will use
non-intrusive methods to conduct an area search for
evidence of nesting (e.g., presence of territorial males,
alarm calls, distraction displays, adults carrying nesting
material/food) a maximum of 7 days prior to
construction activity to identify active nests. In the
event that an active nest is found, it will be subject to
site-specific mitigation measures (e.g., clearly marked
species-specific buffer around the nest or non-intrusive
monitoring).
· Suspend the work activity in the event that an area to
be cleared is found to contain an active bird nest,
burrow or den. Report sightings of wildlife species of
concern to the Environmental Inspector or Enbridge
designate. Implement applicable contingency measures
associated with the discovery of species of concern
during construction (e.g., seasonal timing constraints
within the recommended set back distances).
· Implement the mitigation measures listed for potential
effects on the Wildlife and Wildlife Habitat element.

Element
Species at Risk or Species
of Special Status and
Related Habitat (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· Alteration of habitat and
movement patterns of
Woodland Caribou, and
increased risk of injury or
mortality.

Spa al Boundary
· Wildlife LSA
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· If caribou are identified during Project construction,
· With the implementation of
· No residual effects have been
report to the Environmental Inspector or Enbridge
mitigation measures, no residual
identified, therefore, a
designate and implement contingency measures in the
effects are predicted for potential
cumulative effects assessment
Project-specific EPP.
alteration of habitat and movement
is not warranted.
patterns for Woodland Caribou and
· Avoid and/or minimize alteration of the biophysical
increased risk of injury or mortality.
habitat attributes (e.g., lowland black spruce-lichen
forests and open coniferous forests) listed in the
Recovery Strategy for the Boreal Caribou in the NWT
(Conference of Management Authorities 2017), where
feasible.
· Reduce or avoid works during the calving period (midMay to mid-June) in potential calving habitat (e.g.,
forested areas).
· Maintain noise-abatement equipment (i.e., mufflers)
on machinery and vehicles in good working order to
limit noise emissions and air pollution.
· Where practical, turn off equipment when not in use.
Enclose noisy equipment, as needed, to limit the
transmission of noise beyond the construction-site.
Replace or repair equipment parts generating excessive
noise, if practical.
· Lighting will be restricted to the minimum required to
complete the works safely.
· Lighting will be directed to the work area to reduce
light pollution during dark hours to the extent feasible.
· Implement the mitigation measures listed for potential
effects on the Wildlife and Wildlife Habitat element.

Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

Air Emissions

· Construction activities will involve · Increase in air emissions (CACs) · Air Emissions LSA
the operation of vehicles and
during construction.
equipment that will emit criteria
air contaminants (CACs). CACs
associated with construction
activities and the use of gasoline
and diesel-powered vehicles and
equipment include nitrogen
dioxide, carbon monoxide,
particulate matter, and sulfur
dioxide. As part of vegetation
clearing, particulate matter, dust,
and smoke emissions are
expected from burning slash.

· Use well-maintained equipment to reduce air pollution. · With the implementation of
· No residual effects have been
mitigation measures, no residual
identified, therefore, a
· Transport workers to and from the work site by multieffects on air quality are predicted.
cumulative effects assessment
passenger vehicles to the extent practical to reduce
is not warranted.
emissions.
· Maintain noise-abatement equipment (i.e., mufflers)
on machinery and vehicles in good working order to
limit noise emissions and air pollution.
· Reduce idling of equipment, where possible.
· Clear vegetation only where required within the
marked construction footprint boundaries.
· Obtain applicable permits prior to burning. Follow
guidance in the applicable legislation.
· Implement techniques to limit smoke production from
burning of slash including limiting pile size, minimizing
moisture content and maintaining loose burning piles
with minimal soil.
· Follow industry-accepted best management practices
for the reduction of air emissions.

GHG Emissions

· Vehicles and equipment used
· Increase in GHG emissions
during construction operate via
during construction.
internal combustion engines,
which emit carbon dioxide, and to
a lesser extent nitrous oxide, as
part of the combustion process.
In addition, vegetation clearing
reduces carbon storage potential
and burning results in the release
of GHGs to the atmosphere.

· Use well-maintained equipment to reduce air pollution. · Due to the long-lived nature of
· Cumulative effects associated
GHGs in the atmosphere and the
with the release of GHGs are a
· Transport workers to and from the work site by multitime lag associated with climate
global phenomenon. Given the
passenger vehicles to the extent practical to reduce
change outcomes, the Project
relatively small scope of
emissions.
contribution to GHG emissions is
Project activities and the low
· Reduce idling of equipment, where possible.
permanent (i.e., irreversible). Since
magnitude of the Project
· Clear vegetation only where required within the
GHGs contribute to climate change,
contribution to GHG emissions,
marked construction footprint boundaries.
which is a global issue, the spatial
an assessment of the
· Obtain applicable permits prior to burning. Follow
boundary
of
the
residual
effect
is
cumulative effects of GHG
guidance in the applicable legislation.
Beyond the RSA. Despite the high
emissions is considered beyond
likelihood and permanent nature of
the scope of this ESA.
these emissions, their magnitude
will be low in comparison with
existing sources of GHGs in the
region and local, territorial, or
federal GHG inventories.
· The residual effect is not likely to be
significant.

· Beyond RSA
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Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

Acoustic Environment

· The primary sources of noise from · Increase in noise during
construction.
the Project will occur from
vehicles and equipment used
during construction. HDD
activities will involve the use of a
drilling rig, which will operate
24/7 until the drilling is complete.
· The nearest potential receptors
to the Project are the cabins
located approximately 400 m
south of the potential barge
landing site. The frequency of use
of the cabins is not known,
however, it is assumed they may
be in use during Project
construction.

· Acoustic
Environment LSA

· Use well-maintained equipment to reduce air pollution. · An increase in noise from Project
· The Project will act
vehicles, equipment and
cumulatively with existing
· Maintain noise-abatement equipment (i.e., mufflers)
construction activities is short-term
disturbances in the RSA to
on machinery and vehicles in good working order to
in duration, isolated in frequency,
increase noise. Project
limit noise emissions and air pollution.
reversible, and of low magnitude.
construction may act
· Reduce idling of equipment, where possible.
cumulatively with other
·
The
residual
effect
is
not
likely
to
be
· Follow industry-accepted best management practices
existing developments (e.g.,
significant.
for noise control.
winter road use); however, no
· Provide the construction schedule to potentiallyinteraction with and
affected Indigenous communities.
reasonably foreseeable
developments is anticipated,
given the remote setting and
the nearest foreseeable
development being located
approximately 20 km away.
The Project contribution to a
cumulative increase in noise is
short-term in duration
reversible, and low in
magnitude. The cumulative
effect is not likely to be
significant.

Human Occupancy and
Resource Use

· Given the remote setting of the
· No effects to Human
Project and access constraints,
Occupancy and Resource Use
there is limited potential for
are expected to occur as a
construction activities to interact
result of Project activities.
with human occupancy and
resource use (the nearest
community is Tulita, located
approximately 80 km from the
Project footprint). Potential
impacts on Indigenous land and
resource use activities are
considered under the Traditional
Land and Resource Use element.

· N/A

· N/A
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· N/A

· N/A

Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

Heritage Resources

· The AIA conducted for the Project · Disturbance of previously
(Appendix D) concluded that the
unidentified, surface, and
Project will not impact any
buried heritage resources
significant heritage resource sites.
during construction.
· Project activities will largely occur
within previously disturbed areas.
The potential for unidentified
heritage resources to occur within
the Project footprint is very low.

· Footprint

Traditional Land and
Resource Use

· Project construction may disturb · Disturbance to traditional land · Wildlife LSA
traditional land use in the vicinity
and resource use activities
of the Project footprint.
(e.g., hunting, trapping, fishing,
harvesting) during Project
· There is a cabin complex owned
construction.
by two local Indigenous families
located approximately 400 m
south of the potential barge
landing site. Enbridge is
continuing to engage with the
owners to mitigate impacts to
their use of the area. For the
purposes of this assessment, it is
assumed that the cabins may be
in use during Project
construction.
· The Traditional Knowledge Study
for the Project indicated that
Indigenous communities use the
area for various traditional
activities, however, community
members stated that they have
no concerns with the Project (see
Appendix E).
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Suspend work in proximity (i.e., within 30 m or any
· With the implementation of
distance specified by the appropriate regulatory
mitigation measures, no residual
agency) to archaeological, palaeontological or historical
effects on heritage resources are
sites (e.g., arrow heads, modified bone, pottery
predicted.
fragments, fossils) discovered during construction. No
work at that particular location shall continue until
permission is granted by the appropriate regulatory
agency.
· Prohibit the collection of any historical, archaeological
or palaeontological resources by Project personnel.

· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

· Provide the construction schedule and mapping to
· With the implementation of
potentially-affected Indigenous communities.
mitigation measures, no residual
effects on traditional land and
· Restrict construction activities to the approved Project
resource use are predicted.
footprint.
· Clear vegetation only where required within the
marked construction footprint boundaries.
· Prohibit Project personnel from hunting on the Project
footprint, and from harassing, feeding, collecting, or
possessing wildlife species.
· Accommodate access through Project work areas and
access routes for traditional land users and commercial
trappers, wherever possible. This may include
leaving/plowing gaps in snow windrows at obvious
trails used by traditional land users or commercial
trappers.

· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

Social and Cultural
Well-Being

· An 80-person camp will be used · An influx of temporary workers · RSA
to accommodate workers for the
may affect the social and
duration of the peak Project
cultural well-being of local
construction period (winter
communities.
2021). A small number of workers
may require accommodation in
Tulita for the winter 2022
construction season, however,
the workforce will be small (< 12
workers) and duration of
construction will be short
(8 weeks or less).

· Prohibit the use of alcohol and drugs amongst Project
personnel at the construction camp.
· Workers will not be allowed to travel to nearby
communities on their time off, except where required
for access to health or social services.

· With the implementation of
mitigation measures, no residual
effects on social and cultural
well-being are predicted.

· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Human Health or
Aesthetics

· Given the limited scope of the
· No effects to Human Health or · N/A
Project and the short duration of
Aesthetics are expected to
construction activities (approx.
occur as a result of Project
8 consecutive weeks in any one
activities.
season), only nuisance-related
· See the Air Emissions, GHG
health effects such as vehicle
Emissions, and Acoustic
exhaust and noise have the
Environment elements of this
potential to be created by the
table.
Project.
· The Project is located in a remote,
forested setting and will not have
any noticeable effects on existing
aesthetics. The Project does not
require any new, permanent
above-ground infrastructure.

· N/A

· N/A

· N/A

Infrastructure and Services · The Project is going to result in
· Temporary increase in traffic
increased traffic on the winter
on the winter road during
road within the Project footprint.
construction.
Increased traffic between the
Project footprint and Tulita will
be limited by the use of the
construction camps. Daily
commuting to Tulita will only be
required during the winter 2022
construction season for a small
number of workers over a short
duration.

· RSA
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· Inform all responsible federal and territorial resource
· With the implementation of
agencies and interested Indigenous communities of the
mitigation measures, no residual
Project developments, as warranted.
effects are predicted for the
potential temporary increase in
· Restrict construction activities to the approved Project
traffic during construction.
footprint.
· All construction traffic will adhere to safety and road
closure regulations.
· Where practical and applicable, use multi-passenger
vehicles for the transport of crews to and from work
sites.
· Post signage to discourage unauthorized public access
onto the construction footprint during construction.
· Clearly delineate areas that have access restrictions.
Restrict access to construction personnel only.

· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Element

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

Infrastructure and Services · The construction camps will have · Increased demand on local
· RSA
(cont’d)
all necessary amenities for
waste disposal facilities for the
construction personnel and there
disposal of non-hazardous
will be limited potential for the
Project wastes during
Project to interact with local
construction.
accommodations or services (e.g.,
emergency, protective,
healthcare, social, recreation) in
the region (i.e., Tulita or Norman
Wells).
· The Project will result in an
increase in non-hazardous waste,
which will be disposed of at local
disposal facilities. Hazardous
wastes will be hauled off-site,
likely to a facility in Alberta, and
will not impact local waste
services.

· The Contractor will collect all construction debris and
other waste materials and dispose at an approved
facility and in accordance with the Project-specific
Waste Management Plan.
· Official agreement(s) will be put in place with the
accepting waste facilities prior to Project construction.

Navigation and Navigation · The installation of the potential
· Disruption of watercourse
· RSA
Safety
barge landing site on the
users during construction of
Mackenzie River would occur
the potential barge landing site
on the Mackenzie River.
within a small window of time
and no in-stream works are
currently planned. The Project
will not obstruct navigation, and
the river will remain navigable by
watercraft throughout
construction.

· Enbridge will obtain and follow all applicable federal
· With the implementation of
and territorial approvals prior to the commencement of
mitigation measures, no residual
construction and in-stream activities.
effects on navigation and
navigation safety are predicted.
· Inform all responsible federal and territorial resource
agencies and interested Indigenous communities of the
Project developments, as warranted.
· Install warning signs along the banks both upstream
and downstream of the in-stream works to caution
users of a navigational hazard, where appropriate.
· Maintain downstream flow at all times when
constructing the potential barge landing.
· Return the banks of the river to as close to the original
preconstruction contours as feasible.

· No residual effects have been
identified, therefore, a
cumulative effects assessment
is not warranted.

Employment and Economy · Project activities will require a
small workforce (approximately
80 workers) for a short duration
(approximately 8 consecutive
weeks in any one season) at the
Project site. No permanent jobs
will be created or lost as a result
of the Project.

· N/A

· N/A

· No effects to Employment and · N/A
Economy are expected to
occur as a result of Project
activities.
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· With the implementation of
· No residual effects have been
mitigation measures, no residual
identified, therefore, a
effects are predicted for the
cumulative effects assessment
potential increased demand on
is not warranted.
local waste disposal facilities during
construction.

· N/A

Element
Accidents and
Malfunctions

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

· Potential contaminants
· Contamination of soils,
· Footprint
associated with the Project may
vegetation, wildlife habitat,
include gasoline, diesel fuel,
surface water, or fish habitat
lubricants, and hydraulic fuels.
may occur as a result of an
accidental release of hazardous
· Hydrostatic test water will be
materials during construction.
trucked to and from the Project
site and will not be released to
the environment.
· During construction, it is possible
for spills of hazardous materials
to occur. Spot spills are more
likely than large spills; however,
spills of any kind are unlikely with
the implementation of
preventative measures.
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Maintain equipment and vehicles in good working
· A release of hazardous materials
· None of the potential effects of
condition and free of leaks.
would be immediately contained
accidents and malfunctions are
and recovered. A release of this
likely to occur and, therefore, a
· Do not allow fuel, lubricating fluids, hydraulic fluids,
nature is expected to be avoided, or
cumulative effects assessment
methanol, antifreeze, herbicides, biocides or other
for accidents and malfunctions
effectively mitigated, therefore, no
chemicals to be dumped on the ground or into any
is not warranted. In the
residual
effects
are
predicted.
watercourse. In the event of a spill, implement the
unlikely event of an accident or
Project-specific Spill Contingency Plan.
malfunction, the contingency
· Cleaning, fuelling and servicing of equipment are to be
and management plans
conducted in an area, or in a manner, where spill or
prepared for the Project would
wash water will not contaminate surface water or
be implemented to effectively
groundwater resources. An appropriate emergency spill
contain, clean-up and
kit is to be available at all times.
document the incident.
· Store all hazardous substances and fuels in
containment systems appropriate for preventing
release to the environment.
· Transport, handle, use and dispose of hazardous
materials in accordance with local laws, and territorial
and federal regulatory requirements, and as identified
in the Project-specific Waste Management Plan and
Spill Contingency Plan.
· Report spills immediately to the Environmental
Inspector who will, if required, notify the appropriate
government agencies in accordance with the Projectspecific Spill Contingency Plan.
· Place drop pans, an impervious tarp or other form of
secondary containment underneath
equipment/vehicles when servicing equipment/vehicles
with the potential for accidental spills (e.g., oil changes,
servicing of hydraulic systems).
· All vehicles and equipment will carry a drip tray, and
drip trays must be placed under all inactive
vehicles/equipment to prevent leaks from contacting
the ground surface.
· Equip bulk fuel trucks, service vehicles and pick-up
trucks with box-mounted fuel tanks; carry spill
prevention, containment and clean-up materials,
including a tarp, shovel and heavy plastic bags that are
suitable for the volume of fuels or oils carried. Carry
spill contingency material on bulk fuel and service
vehicles that is suitable for use on land and water (i.e.,
sorbent pads, sorbent boom and rope).

Element
Accidents and
Malfunctions (cont’d)

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

· HDD activities have the potential · An inadvertent return may
to result in an inadvertent return
occur during HDD activities,
of drilling fluid to the surface. This
affecting surrounding soils,
is most likely to occur at the drill
vegetation, and wildlife
entry and exit locations and
habitat.
would only affect the terrestrial
environment, as the HDD is set
back > 75 m from the banks of
Little Smith Creek and controls
will be in place to contain a
potential inadvertent return and
prevent migration to the creek.
· Drilling mud is typically composed
of bentonite clay which is inert
and, as such, a release to land
would be relatively benign. The
activities involved in cleaning up
an inadvertent return are more
likely to cause an adverse effect
on the environment, as clean-up
may require removal of
vegetation where it may not have
previously been required for
construction.

Spa al Boundary
· Vegetation LSA

Enbridge Pipelines (NW) Inc.
Environmental and Socio-Economic Assessment - Line 21 Planned Maintenance at KP 158 near Little Smith Creek
July 2020, Rev. 2 – 18-8582

Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Utilize an Enbridge-approved drilling mud. Limit drilling · In the event of an inadvertent
· See above
mud composition to bentonite, fresh water and, if
return, the released drilling fluid
warranted, other inert additives.
would be cleaned up immediately
and contingency measures would
· Develop a clean-up plan prior to drilling. The plan will
be implemented. The residual
be prepared by the Drilling Contractor in consultation
effect is short to medium-term in
with Enbridge Environment and Construction.
duration. In the short-term, soil
· Excavate the entry and expected exit sites to provide
productivity could be restored,
for the containment of drilling mud and sediments
however, the effect could extend
during an HDD. Excavations must be large enough to
into the medium-term depending
contain the anticipated maximum volume of drilling
on the amount of clay released and
mud.
the level of clean-up required, as
· Monitor the drill path and surrounding area for signs of
any residual clay that remains
drilling fluid release. The size of the area to be
following clean-up may impact soil
monitored will be determined by evaluating
productivity and vegetation regeotechnical conditions (i.e., amount of fracturing, type
growth for more than one growing
and depth of substrate) and drilling conditions (i.e.,
season. With the implementation of
depth of drill path, distance between the entry and exit
mitigation measures, the residual
points). Monitoring will be on a continuous basis during
effect is reversible and low
drilling operations and will continue for at least 12
magnitude.
hours after shut-down. Personnel equipped with
appropriate communication devices shall be positioned · The residual effect is not likely to be
significant.
at the most advantageous locations to observe any sign
of a release of drilling mud to the surface.
· Suspend drilling operations immediately if an excessive
loss of drilling fluid is noted and conduct a detailed
examination of the drill path and surrounding area for
evidence of a release to the surface.
· In the event of an inadvertent return, implement the
drilling fluid release contingency measures in the
Project-specific EPP.

Element
Accidents and
Malfunctions (cont’d)

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

· The Project will require the use of · A transportation accident may · RSA
vehicles and equipment that will
occur during Project activities.
travel the winter road and Project
access trails in order to transport
workers and materials from the
camp sites and laydown yard to
the construction ROW. In winter
2022, crews will travel the winter
road from the construction ROW
to Tulita on a daily basis.
· The remote nature of the Project
setting and the abundance of
wildlife habitat means there is a
possibility for collisions with large
mammals, resulting in an
accident.
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Mi ga on to Resolve Poten al Adverse Eﬀects
· Require all Contractor personnel to participate in a
safety and environmental training session that will
include instruction on the expectation that all Projectrelated vehicles are required to follow applicable
traffic, road-use and safety laws.
· Implement measures in Enbridge’s O&MM ‘Book 2:
Safety’. Transport workers to and from the work sites
by multi-passenger vehicles, to the extent practical.

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· A transportation accident may
· See above
cause injury to people or wildlife, or
may result in fire or contamination
of lands and water, depending upon
the location and severity of the
accident.
· The duration of the residual effect
would vary from immediate to
extended-term depending on the
severity of the accident. If a minor
accident were to occur during
Project activities and did not
involve serious property damage,
injury or loss of life, fire, or
contamination, it could be resolved
immediately. However, if a major
accident were to occur resulting in
permanent injury or death of a
person or multiple people, then the
residual effect would be
irreversible. The magnitude of the
residual effect is considered to be
negligible to high. A minor traffic
accident that amounts to a shortlived nuisance or inconvenience to
those involved and has no
noticeable environmental effects
would be considered to have a
negligible magnitude. A high
magnitude scenario would be an
accident that results in death to
humans, irreparable damage to
property, damage to important
wildlife habitat, or severe
contamination of lands or water.

Element
Accidents and
Malfunctions (cont’d)

Descrip on of Interac on
(Context)
· See above

Descrip on of Poten al Eﬀects
· See above

Spa al Boundary
· See above

· The Project is in an area that has · A fire may occur during Project · RSA
historically experienced large
activities.
wildfires, although the fire hazard
rating in the Project footprint is
low.
· The majority of Project activities
will occur in the winter, outside of
the closed season for burning
(May 1 to September 30).
However, some Project activities
will occur in the summer,
including vegetation clearing
along the access to the potential
barge landing, which will result in
the creation of flammable
materials. The Project footprint is
surrounded by woody vegetation
and, under the right conditions, a
fire could be accidentally ignited
during Project activities.
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Mi ga on to Resolve Poten al Adverse Eﬀects
· See above

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

The probability of a transportation · See above
accident is considered low since
Enbridge will be adhering to all
applicable traffic and road
regulations as well as measures for
traffic control to be included in the
Project-specific EPP.
· The residual effect is not likely to be
significant.

· Obtain a Burn Permit from the Sahtú Regional Office of · Despite vigilance, fires may
· See above
the GNWT Department of Environment and Natural
adversely affect adjacent
Resources if burning is required during the closed
vegetation and wildlife habitat, and
may affect human health and public
season (May 1 to September 30).
safety, or increase the demand on
· Conduct all burning in accordance with the Forest
local emergency services.
Protection Act (RSNWT 1988, c. F-10) and regulatory
· Depending upon the size and
permits.
location of the fire, the duration of
· All personnel shall be made aware of proper disposal
the residual effect would vary from
methods for welding rods, cigarette butts and other hot
short to long-term, and is
or burning material.
reversible. The magnitude of the
· Conduct burning as conditions permit and do not burn
residual effect is considered to be
when the fire hazard is high.
low to high depending on the
· Smoke only on Enbridge property or the construction
location, size, and what it
ROW in outdoor areas that are posted and approved by
consumes. Since small fires within
Enbridge.
the Project footprint could be
· Follow the fire suppression measures in the Fire
extinguished quickly, they are not
Contingency Plan (to be included in the Project-specific
likely to cause an adverse effect of
EPP).
high magnitude. Large fires that
· Follow the measures identified within the Emergency
spread off the Project footprint and
Response Plan in the event of an accidental fire. A copy
result in loss of a large amount of
of the Emergency Response Plan will be available in the
vegetation and wildlife habitat
Enbridge and Contractor construction offices for
would be considered an adverse
reference during construction.
effect of high magnitude.
· The residual effect is not likely to be
significant.

Element
Accidents and
Malfunctions (cont’d)

Descrip on of Interac on
(Context)

Descrip on of Poten al Eﬀects

Spa al Boundary

· Project activities around the
· A leak/pipeline failure may
· RSA
existing Line 21 pipeline will be
occur as a result of damage to
conducted to avoid potential
the Line 21 pipeline during
damage, however, there is a rare
construction or as a result of
possibility for an accident to
damage to the pipeline during
occur during construction, leading
operations (e.g., external
to a leak or failure.
interference – human or
natural).
· The possibility of a leak or
pipeline failure during operations
is extremely low, given the level
of ongoing monitoring that the
pipeline is subject to. The
potential for a failure is further
reduced by the Project, since the
replacement pipeline segment
will be buried at a greater depth
of cover, making it unlikely to
interact with potential sources of
external interference.

Effects of the Environment · Refer to Section 5.2.
on the Project

· Severe weather events (i.e.,
· Footprint
heavy or persistent
precipitation, extreme
temperatures, high winds,
storms [lightning, ice], or
wildfires) or natural hazards
(e.g., landslides, earthquakes,
flooding, permafrost melting)
may:
- Delay the Project
schedule
- Damage construction
equipment
- Increase safety concerns
for workers during
construction
- Damage the operating
pipeline
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Mi ga on to Resolve Poten al Adverse Eﬀects

Descrip on of Residual Eﬀects
A er Mi ga on

Descrip on of Cumula ve
Eﬀects

· Conduct construction activities in the vicinity of
· A pipeline failure could adversely
· See above
adjacent pipelines in compliance with all requirements
affect soil and soil productivity,
of CSA Z662 and CER regulations for work close to an
surface water quality, groundwater
operating pipeline.
quality, air quality, fish and fish
habitat, vegetation, wildlife and
· Conduct all ground disturbance activities in accordance
wildlife habitat, species at risk,
with Enbridge’s ground disturbance policies. Properly
traditional land and resource use,
train construction personnel in ground disturbance
human health, and infrastructure
techniques.
and services.
· Implement measures in Enbridge’s O&MM Book 7 for
Emergency Response in the event of a pipeline failure, · Depending on the size of the leak
and the environmental and socioincluding Chapter 2 (Emergency Response Actions),
economic components that are
Chapter 3 (Hazard-Specific Emergencies) and Chapter 4
impacted, the duration of the
(Containment, Recovery and Cleanup).
residual effect may be immediate
to long-term and the magnitude
may be low to high. The potential
residual effects of a leak are
reversible with the implementation
of remedial measures.
· The residual effect is not likely to be
significant.
· Notify the Environmental Inspector in the event
· With the implementation of
mitigation measures identified in the Project-specific
mitigation measures, no residual
EPP are ineffective at avoiding or reducing
effects are predicted for potential
environmental effects or if alternative measures to
effects of the environment on the
address environmental issues are warranted due to site
Project.
or weather conditions.
· Postpone work during severe weather events that may
pose a hazard to safety and/or result in damage to
Project infrastructure and equipment.
· Design and construct the pipeline in accordance with all
applicable industry standards (e.g., CSA Z662).
· Conduct regular monitoring during O&M in accordance
with regulatory requirements.

· N/A
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7.0

Follow-Up and Monitoring

7.1

Construction
Enbridge will carry out the Project in an environmentally responsible manner through the assessment of
environmental issues, as well as the eﬀec ve planning and implementa on of mi ga on measures and
con ngency plans. These ini a ves will be managed through the establishment of compliance
ini a ves, such as environmental training and inspec on. A Project-speciﬁc EPP will be developed prior
to Project construc on.
If an unforeseen environmental issue arises during construc on for which no mi ga on measures have
been approved, the Enbridge Environment Project Lead, the Environmental Inspector, and the
Contractor will formulate a plan of ac on in consulta on with the applicable regulatory agencies, if
warranted. The plan of ac on will include measures to avoid or mi gate environmental impacts.

7.2

Operations
Monitoring by Enbridge personnel will occur regularly throughout the life of the Project as part of O&M
ac vi es currently being conducted for Line 21. Monitoring during O&M ac vi es will include response
to issues raised by Indigenous groups, communi es, residents, and regulatory authori es, or poten al
issues arising from weather/natural events. O&M personnel will implement any mi ga on measures
that are warranted in a mely manner.
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8.0

Conclusion
Due to the small-scale, short dura on, and rou ne nature of the Project ac vi es, few poten al residual
or cumula ve environmental and socio-economic eﬀects were iden ﬁed. As a result of the mi ga on
measures to be implemented by Enbridge in rela on to the Project, as described in Table 8 and the
Project-speciﬁc EPP, the severity of poten al eﬀects arising from the Project can be readily mi gated.
Adverse residual environmental eﬀects associated with the Project will generally be of limited extent
and low magnitude.
Some poten al residual eﬀects from the Project may interact cumula vely with exis ng and planned
ac vi es. However, given the limited interac on between Project ac vi es and the environmental and
socio-economic elements, any adverse eﬀects that are likely to result from this Project in combina on
with other projects or ac vi es that have been or will be carried out would be temporary, localized, and
minor in nature.
Consequently, residual and cumula ve environmental or socio-economic eﬀects arising from Project
ac vi es are not likely to be signiﬁcant. Poten al adverse environmental eﬀects are expected to be
mi gated eﬀec vely with appropriate environmental protec on measures.
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1.0

Introduction
Enbridge Pipelines (NW) Inc. (Enbridge) is currently reviewing remedial op ons for a segment of pipeline
aﬀected by slope instability along its Line 21 pipeline near kilometer post (KP) 158 (the Project).
Constructed in 1982, Line 21 (the Norman Wells Pipeline) carries crude oil from Norman Wells,
Northwest Territories to Zama, Alberta over a distance of approximately 870 km. The pipeline parallels a
meander bend of Li le Smith Creek, approximately 140 km southeast of Norman Wells (Figure 1). An
area of erosion/instability is present on the river valley slope at the Li le Smith Creek meander at
KP 158, encroaching towards the pipeline right-of-way. In response, Enbridge is currently reviewing
remedial op ons for the segment of pipeline aﬀected by the slope instability. Remedial op ons could
include slope stabiliza on, rerou ng the exis ng pipeline in the aﬀected area, or replacing the exis ng
pipeline in the aﬀected area via Horizontal Direc onal Drill (HDD).
Dillon Consul ng Limited (Dillon) was retained by Enbridge to undertake preliminary baseline
environmental studies for the Project in October 2018 to characterize exis ng site condi ons, iden fy
data gaps, and recommend addi onal studies to support environmental permi ng in 2019. Dillon’s
scope of work included:

·

A desktop review of exis ng reports and available data pertaining to biophysical resources of
the natural and environmentally-signiﬁcant areas within a 1 km radius of the Project area to
inform 2018 ﬁeld inves ga ons;

·

2018 ﬁeld inves ga ons to assess the watercourse and characterize ﬁsh and ﬁsh habitat,
conduct a high-level wildlife habitat suitability assessment, and characterize the vegeta on
community within proximity to the Project area;

·

Iden fy poten al environmental eﬀects that may result from the various remedial op ons and
propose avoidance and mi ga on measures; and

·

Provide an environmental overview summary report detailing ﬁndings of the 2018 ﬁeld
inves ga ons, with recommenda ons for the 2019 ﬁeld season.

The results of the 2018 ﬁeld inves ga ons, a discussion of the study limita ons and recommenda ons
for further assessments to support environmental permi ng are summarized herein.
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2.0

Methods
The environmental se ng of the Project area was assessed both by scoped desktop review and ﬁeld
inves ga ons. The ﬁeld inves ga ons included a combina on of ground truthing and aerial surveys
conducted from a helicopter ﬂying at a low al tude.
The objec ves of the assessments were to:
· Collect preliminary baseline informa on about biophysical elements;
· Characterize general landscape types;
· Iden fy dominant vegeta on communi es (where possible); and
· Assess general aqua c habitat values supported on site.
An overview of the study methods and general limita ons are discussed below.

2.1

Desktop Assessment
The desktop review of the Project area included publicly-available resources to iden fy historic records
of rare and sensi ve species occurrences that may be known to occur within or adjacent to the Project
area. In addi on, available secondary source databases and wildlife guides were also used to iden fy a
list of poten al ﬁsh and wildlife species that may occur. A list of resources referenced during the
desktop assessment included, but was not limited to the following:
· Species at Risk in the Northwest Territories (Government of Northwest Territories, 2018);
· Hydrotechnical and Geotechnical update of Remedial Op ons Report: KP 159, Li le Smith Creek
Slope Stability Assessment, Line 21 Norman Wells to Zama (Wood Environment & Infrastructure
Solu ons, 2018);
· Sahtu Renewable Resources Board, NWT Fish and Fish Habitat Database (online resource);
· NWT Species at Risk Infobase (online resource); and
· Available satellite imagery provided by Enbridge.
The results of the desktop assessment were used to guide the 2018 ﬁeld inves ga ons, as described in
Sec on 2.2.

2.2

Preliminary Field Investigations
An initial reconnaissance of the Project study area was completed by helicopter on October 14, 2018,
assessing general habitat, site access, and vegetation communities present around the area of slope
instability at approximately KP 158, the adjacent right-of-way, and along the winter road to the
maintenance facility at KP 160. The aquatic and terrestrial study area is shown in Figure 2.
Ground truthing was then completed between October 15– 17, 2018, to identify and assess the values
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of aquatic and terrestrial habitat at and adjacent to the right-of-way at KP 158. The preliminary ground
trothing investigations included the following:
· Fish and ﬁsh habitat assessment;

·
·
2.2.1

Vegeta on assessment; and
Wildlife and wildlife habitat assessment.

Fish and Fish Habitat Assessment
The ini al ﬁsh and ﬁsh habitat assessment was conducted within Li le Smith Creek and entailed the
assessment of habitat quality within a 900 m reach (300 m upstream and 600 m downstream of the
Project area). The aqua c study area was broken down into seven (7) reaches where natural habitat
breaks allowed, or where areas of Li le Smith Creek become en rely frozen (Figure 3).
Biological data collected during the assessment included:
· General ﬁsh habitat, including ﬂow condi ons, water quality, substrates, channel morphology,
and general ﬁsh habitat suitability);
· Average we ed and bankful widths and depths;
· Species assemblage;
· Rela ve age class (via non-lethal visual es mates);
· Lengths;
· Other biological items of note (e.g., incidental observa ons of macroinvertebrates, presence of
macrophytes, etc.); and
· Disturbance indicators (e.g., ac ve or poten al erosion areas, undercut banks, etc.).
To characterize ﬁsh community composi on, ﬁsh sampling within each reach was undertaken via
electroﬁshing and minnow trapping using a combina on of a Smith-Root backpack electroﬁsher and
Gee-type minnow traps (1/4 inch galvanized mesh) deployed for a maximum of 24 hours. A combina on
of bait was used for minnow trapping including dry cat food and cheese. A total of 15 minnow traps
were set throughout the aqua c study area. All ﬁsh were enumerated and released unharmed nearest
to the collec on point.
Study Limitations
Fish metabolism is modiﬁed by water temperature and consequently, ﬁsh response to an electric ﬁeld
can change, resul ng in a decrease in catch eﬃcacy (Sco sh Fisheries Coordina on Center, 2007). For
salmonids, the best sampling temperatures are 10 – 15°C and signiﬁcantly decrease below 8°C as ﬁsh go
into hiding and may fail to be a racted to the anode (Sco sh Fisheries Coordina on Center, 2007). This
may result in an underes mate of ﬁsh abundance in an area and should therefore be factored into the
results when discussing species assemblage and overall quan ta ve evalua ons. It should be noted that
temperature on site averaged < 1.0°C during ﬁeld inves ga ons.
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2.2.2

Vegeta on Assessment
An on-the-ground vegeta on assessment was completed over a 1 km area from the maintenance
facility, along the right-of-way, and again along the Li le Smith Creek riparian corridor to characterize
the vegeta on communi es present in the study area, inventory iden ﬁable plant species, and assess
poten al habitat for rare and sensi ve species. The en re study area was traversed on foot, iden ﬁable
plant species were recorded, and vegeta on community structure and composi on were noted.
Presence of rare plants and non-na ve, alien (weed) species were also noted where observed.
Iden ﬁca on of lichens and mosses can require a specialist and was beyond the scope of this
assessment, but were included where feasible.
Study Limitations
Vegeta on surveys should be completed during the peak vegeta on growing season, between June and
August; however, general habitat and community composi on was noted during the fall ﬁeld
inves ga on. As a result, not all plants observed could be reliably iden ﬁed to species level.

2.2.3

Wildlife and Wildlife Habitat Assessment
A high-level wildlife habitat suitability assessment was completed between October 14 and 17, 2018 by
traversing the Project study area components on foot, to determine the likely use of the study area by
local wildlife species of mammals, birds, and amphibians. Surveys included observa ons of the
following:

·
·
·
·
·

Incidental wildlife observa ons (auditory and visual);
Wildlife sign, including observa ons of tracks, scat, and wildlife use;
Presence of bird nes ng structures (e.g., raptor s ck nests) and dens;
Amphibian presence; and
Presence of sensi ve species and habitat (i.e., listed under federal or territorial legisla on as
endangered, threatened, or of special concern), including snag and cavity tree habitat,
landforms, forest structure, and diversity of habitat.

Study Limitations
As the site visit was conducted outside of the recommended survey period for migratory and breeding
bird surveys for the region, all observa ons are considered to be incidental and provide context only for
the assessment of suitable wildlife habitat and wildlife use of the Project area.
2.2.4

Species of Management Concern
To determine the poten al presence of Species at Risk (SAR) or species of special status in or near the
Project area, a desktop records review was conducted to search publicly available records online. The
Northwest Territories Species at Risk online database was searched to iden fy 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. The records were screened by species type, federal and territorial lis ng
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(Endangered, Threatened, or Special Concern) and species likely to occur within the Taiga Cordillera
Ecoregion.
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3.0
3.1

Biophysical Setting
Fish and Fish Habitat
Li le Smith Creek is an irregular meandering stream that drains generally westwards into the Mackenzie
River. While there does not appear to be ﬁsh data for Li le Smith Creek available online, ﬁsh
communi es within the Mackenzie River include, but may not be limited to the following species:
· Northern pike (Esox Lucius);
· Arc c grayling (Thymallus arc cus);
· Burbot (Lota lota);
· Whiteﬁsh species (Coregonus sp.);
· Longnose sucker (Catostomus catostomus);
· Lake chub (Couesius plumbeu);
· Sucker species (Catostomus sp.);
· Walleye (Sander vitreus);
· Inconnu (Stenodus nelma);
· Cisco species (Coregonus sp.);
· Goldeye (Hiodon alosoides); and
· Whiteﬁsh species (Prosopium sp.)
A total of six (6) ﬁsh species were captured during the site assessment. No barriers to ﬁsh passage
between the Project site and the Mackenzie River were observed during the desktop or ﬁeld
assessment; therefore, it’s likely that a number of the above-listed ﬁsh species also u lize Li le Smith
Creek either seasonally or year-round.
Water levels were generally low at the me of assessment, with we ed widths ranging from 7 – 24 m
and bankful widths ranging from 42 – 75 m. Average depths and velocity also ranged moderately
throughout the study area, likely inﬂuenced by ice coverage which resulted in some channeling in
sec ons. We ed and bankful depths ranged from 0.15 – 0.5 m and 0.8 – 1.3 m, respec vely and velocity
averaging 0.3 – 0.68 m/sec throughout. It is likely that the Project area provides moderate spawning and
rearing poten al as well as overwintering habitat for a number of ﬁsh species.
The results of the ﬁsheries assessment is provided in Appendix A, Table 1. Detailed site cards including
habitat characteris cs, ﬁsh species assemblage, and representa ve photos (Figure 4) of the reach are
provided in Appendix B and Appendix C1. A general discussion on species assemblage and habitat
quality by reach is provided in Table 1.

Enbridge Pipelines (NW) Inc.
Preliminary Environmental Studies Report - Line 21 Planned Maintenance at KP
158 near Little Smith Creek
December 2018 – 18-8582

10
Table 1. Fish Assemblages by Reach and Spawning and Rearing Potential

Reach

Fish Species Assemblage

General Comments on Fish Habitat Quality, Spawning and
Rearing Poten al
Spawning: moderate spawning potential due to the presence of
suitable areas of cobble and gravel substrates.

1

· Slimy sculpin
· Longnose sucker

Rearing: Overall minimal rearing opportuni es; li le to no refuge
for juvenile ﬁsh except for some light undercu ng of the right bank
and presence of a few large boulders and micro-pockets of slower
moving water.
Spawning: moderate spawning potential due to the presence of
suitable areas of cobble and gravel substrates.

2

3

· Slimy sculpin
· Longnose sucker

· No ﬁsh observed

Rearing: Overall minimal rearing opportuni es; li le to no refuge
for juvenile ﬁsh except for some light undercu ng of the right bank
and presence of a few large boulders and micro-pockets of slower
moving water. Presence of some instream course woody debris
(CWD) adds minimal complexity.
En rety of Reach 3 frozen at the me of assessment. Large
deposits of sands and sediments on gravel bars mid-channel, likely
a result of upstream failure.
Spawning: moderate to high spawning potential due to the
presence of suitable areas of cobble and gravel substrates and
slower moving runs.

4

5

· Slimy sculpin

· Slimy sculpin
· Burbot
· Arc c grayling

6

· Slimy sculpin
· Spoonhead sculpin
· Arc c grayling

7

· Slimy sculpin
· Northern pike
· Longnose sucker

Rearing: Excellent complexity of habitat provided by deep pools,
undercut banks, and overhanging riparian vegeta on at upstream
end of Reach 4.
Spawning: moderate to high spawning potential due to the
presence of suitable areas of cobble and gravel substrates and
slower moving runs (i.e., average of <0.35 m/s).
Rearing: Excellent complexity of habitat provided by deep pools,
undercut banks, and overhanging riparian vegeta on.
Spawning: moderate spawning potential due to the presence of
suitable areas of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no refuge
for juvenile fish except for some light undercutting of the left bank
and presence of a few large boulders and micro-pockets of slower
moving water.
Spawning: moderate spawning potential due to the presence of
suitable areas of cobble and gravel substrates.
Rearing: Moderate complexity of habitat provided by pools, slower
flowing side channels, undercut banks, and overhanging riparian
vegetation.
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3.2

Vegetation
A total of 93 vascular plant species were iden ﬁed during the site visit, along with six (6) mosses and
seven (7) lichens (Appendix A). No plant species ranked as Sensi ve, May Be at Risk, At Risk, or
Threatened by the Northwest Territories (NWT) General Status Ranking Program were observed. Several
Alien species and three (3) Invasive species have been previously documented primarily along the
exis ng right-of-way, the winter road, and in the clearings around the KP 160 facility.
Several dis nct community types were observed during the site visit: treed fen, riparian, ﬂoodplain,
upland coniferous forest, and young mixedwood forest. A high level summary of ecological communi es
and dominant vegeta on observed during the October 2018 assessment is provided in Table 2.
Table 2. Ecological Communities and Dominant Vegetation Species within the Project Area

General Area

Ecological Community
Descrip on

Dominant Vegeta on

Photo Reference
(Appendix C2)

Treed fen

·
·
·
·
·
·
·
·
·

Tamarack
Black spruce
White birch
Common Labrador tea
Narrow-leaved Labrador tea
Bog laurel
Sweet gale
Sedge sp.
Sphagnum mosses

Photo 1

Li le Smith Creek
riparian corridor

Riparian – mature coniferous
stand with young deciduous
undergrowth

·
·
·
·
·
·
·
·

White spruce
Balsam poplar
American silverberry
Red-osier dogwood
Speckled alder
Squashberry
Willow sp.
Various forb sp.

Photo 2

Li le Smith Creek
riparian corridor

Gravelly ﬂoodplains – sparsely
vegetated with young mixed tree
species and patches of woody
shrubs

·
·
·
·
·

Balsam poplar
White spruce
Common juniper
River beauty
Yellow mountain avens

Photo 3

Upland, mature coniferous forest

·
·
·
·

Black spruce
White spruce
Green alder
Buﬀalo berry

Photo 4

South of Li le Smith
Creek

North of Li le Smith
Creek
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General Area

Ecological Community
Descrip on

Dominant Vegeta on

Photo Reference
(Appendix C2)

· Various forb sp.
· Feather moss sp.

Maintenance facility at
Young mixedwood forest
KP 160

Loca on of slope
failure

Transi on zone – upland
coniferous forest adjacent to
riparian area on steep slope

·
·
·
·
·
·
·
·
·

Balsam poplar
Jack pine
White birch
White spruce
Buﬀalo berry
Green alder
Prickly rose
Common bearberry
Twinﬂower

Photo 5

·
·
·
·

White birch
White spruce
Green alder
Horsetail

Photo 6

Moderate poten al for rare plant habitat exists in areas such as the treed fen, the riparian area of Li le
Smith Creek, and among the seepages on the creek valley slope. Depending on the ming and level of
construc on/remedia on ac vi es required, supplemental rare plant surveys may be recommended.
It should be noted that groundwater and meltwater seepage was observed at the loca on of the slope
failure site, which may have factored into the destabiliza on of the slope (Appendix C2, Photo 8).
3.3

Wildlife and Wildlife Habitat
The Project area is within the Taiga Cordillera – Low Subarctic Ecoregion (Level II) and more specifically
the Central Mackenzie Plain Low Subarctic Boreal Ecoregion (Level III), which offers favourable habitats
for a large number of wildlife species, particularly in the flood-enriched shorelines of the Mackenzie
River (GNWT, 2009). Mammals characteristic of this Ecoregion include, but are not limited to the
Woodland Caribou (Rangifer tarandus caribou), Muskoxen (Ovibos moschatus), Moose (Alces alces),
Grizzly Bear (Ursus arctos horribilis), Black Bear (Ursus americanus), Canadian Lynx (Lynx canadensis),
and Red Fox (Vulpes vulpes). Characteristic birds of the Ecoregion include, but are not limited to, the
Gyrfalcon (Falco rusticolus), Willow Ptarmigan (Lagopus lagopus), Common Raven (Corvus corax), and
many species of waterfowl.
A total of 15 species of birds, mammals and sign thereof were observed during the site visit (Table 3).
The species observed are considered common within boreal forests and disturbed habitats within the
Taiga Cordillera Ecoregion.
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Table 3. Observations of Wildlife Species

Common Name

Scien ﬁc Name

Status

Quan ty

Observa on Type

American Black Bear

Ursus americanus

Secure

2

tracks, scat

Beaver

Castor canadensis

Secure

1

sign (chewed logs/trees)

Boreal Chickadee

Poecile hudsonicus

Secure

3

auditory, visual

Common Raven

Corvus corax

Secure

3

auditory, visual

Gray Jay

Perisoreus canadensis

Secure

5

auditory, visual

Gray Wolf

Canis lupis

Secure

several

tracks, scat

Moose

Alces americanus

Secure

several

tracks, scat

Ptarmigan species

Lagopus sp.

--

1

scat

Red Fox

Vulpes vulpes

Secure

1

tracks, scat

Red Squirrel

Tamiasciurus hudsonicus

Secure

many

Red-tailed Hawk

Buteo jamaicensis

Secure

1

visual

Snowshoe Hare

Lepus americanus

Secure

several

tracks

Spruce Grouse

Falcipennis canadensis

Secure

4

Weasel species

Mustelidae sp.

--

several

Secure

14

White-winged Crossbill Loxia leucoptera

auditory, visual, tracks

visual, auditory
tracks
auditory, visual

No nests or dens were observed during the site visit. No amphibians or rep les or sign thereof were
observed, though individuals would likely be hiberna ng in October, if present. Few veteran trees and
snags/wildlife trees were observed, primarily in the low-lying riparian area of Li le Smith Creek.
No species ranked as Sensitive, May Be at Risk, At Risk, Threatened or Exotic by the Northwest
Territories (NWT) General Status Ranking Program were observed.
Photos of representative wildlife and wildlife sign observed are included in Appendix C3.
3.4

Species of Management Concern
The results of the desktop review related to species of management concern are provided in Table 4.
For each species, the status (territorial and federal) are listed. The table provides a screening for the
poten al of each species to occur within the Project area on a seasonal or year-round basis, and thus, its
applicability to Project ac vi es (based on our current understanding of the proposed remedial op ons).
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Table 4. Desktop Screening for Species at Risk or Species of Special Status

Common name

Scien ﬁc Name

NWT Status1,2 SARA Status1,3

Poten al to Occur
in Project Area

Ra onale

Mammals
Woodland Caribou

Grizzly Bear

Wolverine

Rangifer tarandus

THR

THR

High

The species’ habitat is present throughout the
Project area, and likely overwinters throughout
the Sahtu Region.

Ursus arctos

UC

UC

Medium

Likely seasonal use in low densi es; no denning
habitat observed.

Gulo gulo

N/A

UC

High

The species’ range and habitat requirements
are found throughout the Project area. No
denning sites observed.

Medium

The Project area is within the species’ range
and poten al nes ng habitat can be found
along the Li le Smith Creek riparian corridor
where there are steeper, exposed banks. No
old nes ng sites observed.

Medium

The Project area is within the species’ range
and poten al nes ng habitat can be found at
the Maintenance Building at KP 160. Poten al
nes ng along the Li le Smith Creek riparian
corridor.

Birds

Bank Swallow

Barn Swallow

Common Nighthawk

Harris’ Sparrow

Riparia riparia

Hirundo rus ca

N/A

N/A

THR

THR

Chordeiles minor

N/A

THR

High

The species’ range and nes ng habitat
requirements are found throughout the Project
area.

Zonotrichia querula

N/A

UC

Low

The species’ range overlaps with the Project
area; however, use is likely seasonal as nes ng
typically occurs in the Tundra.
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Common name

Scien ﬁc Name

NWT Status1,2 SARA Status1,3

Poten al to Occur
in Project Area

Ra onale

Horned Grebe

Podiceps auritus

N/A

SC

Low

The species’ range and nes ng habitat
requirements are typical and can be found
along Li le Smith Creek; however, emergent
vegeta on (and wetland areas), cri cal for
hiding during nes ng is lacking in the Project
area.

Olive-sided Flycatcher

Contopus cooperi

N/A

THR

High

Likely seasonal use during the breeding season
only; nes ng habitat found along the right-ofway and in open areas.

Euphagus carolinus

N/A

SC

Low

Likely seasonal use during the breeding season
only; nes ng habitat in wetlands typically.

Low

Likely seasonal use during the breeding season
only; nes ng habitat in open meadow which
does not occur in the Project area.

Rusty Blackbird

Short-eared Owl

Asio ﬂammeus

N/A

SC

Fish
Found throughout the Sahtu Region, typically in
tributaries west of the Mackenzie River;
however, suitable habitat for resident
Bull Trout
Salvelinus conﬂuentus
N/A
UC
Medium
popula ons, ﬂuvial, and anadromous
popula ons (overwintering, rearing, and
spawning) is present within the Project area.
1 THR = Threatened; END = Endangered; SC = Special Concern; S = Sensitive; UC = Under Consideration; N/A = Not Applicable (or No Status).
2 Refers to legal status under the Species at Risk (NWT) Act.
3 Refers to legal status under Schedule 1 of the federal Species at Risk Act.
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4.0

4.1

Environmental Considerations and Next
Steps
Data Gaps and Additional Studies
Due to the limita ons iden ﬁed in Sec on 2.0, addi onal supplemental surveys may be required in
2019, depending on the regulatory requirements for the preferred remedial op on selected by
Enbridge. Based on the conﬁrmed Project scope, addi onal studies should take place over the spring
and summer 2019 and may include, but not necessarily be limited to:

·
·
·
·
·
4.2

Archaeological Impact Assessment – to be completed in 2019;
Fisheries assessments to conﬁrm Bull Trout presence within the Project area;
Rare plant surveys;
Breeding bird surveys (including surveys for Common Nighthawk);
Wildlife and wildlife habitat.

Potential Impacts and Mitigation Considerations
Prior to the start of construction, an Environmental Protection Plan (EPP) should be prepared to
identify biophysical elements identified in or near the Project site and the potential impacts.
Consideration should be given to the following mitigation measures in the future development of the
EPP:
· Schedule and conduct ac vi es to adhere to applicable ming windows and avoid restricted
ac vity periods, where prac cal;
· Develop a plan for construc on to minimize poten al impacts to watercourse, riparian areas,
and general ﬁsh habitat;
· Erosion and sediment control measures;
· Isola on of the work site and construc on ac vi es from adjacent natural features;
· Development of a spill response plan and an equipment re-fueling procedures; and
· Reclama on and re-vegeta on plan in the event of signiﬁcant vegeta on loss.
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5.0

Summary
Enbridge is currently reviewing remedial op ons for a segment of the Line 21 pipeline aﬀected by slope
instability at KP 158. A desktop overview assessment and preliminary ﬁeld inves ga ons of baseline
condi ons was undertaken in October 2018 to characterize habitat values for ﬁsh, plant, and wildlife
species, including species at risk and of management concern. Due to the limita ons with fall ﬁeld
assessments, as well as the uncertainty of the Project scope, further inves ga ons are likely required
during the spring and summer 2019.
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Results of Fish Sampling during the October 2018 Site Assessment

Date
Captured
(M/D/Y)

Capture
Method (EF,
MT)

Common
Name

Scien ﬁc
Name

Fork Length
(mm)

Quan ty

10/15/18

Slimy sculpin

Co us
cognatus

35

2

10/15/18

Slimy sculpin

C. cognatus

55

2

EF

Secure

10/15/18

Longnose
sucker

Catostomus
catostomus

100

1

EF

Secure

10/15/18

Slimy sculpin

C. cognatus

50

1

EF

Secure

10/15/18

Slimy sculpin

C. cognatus

55

1

EF

Secure

10/15/18

Longnose
sucker
Longnose
sucker
Longnose
sucker

C. catostomus

75

1

EF

Secure

C. catostomus

125

1

EF

Secure

C. catostomus

170

1

EF

Secure

10/15/18

Slimy sculpin

C. cognatus

20

2

EF

Secure

10/15/18

Slimy sculpin

C. cognatus

65

1

EF

Secure

10/16/18

Burbot

Lota lota

100

1

EF

Secure

10/16/18

Arctic grayling

70

1

EF

Secure

10/16/18

Slimy sculpin

Thymallus
arcticus
C. cognatus

20

2

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

35

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

40

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

55

1

EF

Secure

10/15/18

Slimy sculpin

C. cognatus

40

1

MT

Secure

10/16/18

Slimy sculpin

C. cognatus

50

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

60

2

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

70

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

75

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

90

1

EF

Secure

10/16/18

Slimy sculpin

C. cognatus

100

1

EF

Secure

NWT Status

REACH 1
EF

Secure

REACH 2

10/15/18
10/15/18
REACH 4

REACH 5

REACH 6
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Date
Captured
(M/D/Y)

Quan ty

Capture
Method (EF,
MT)

NWT Status

40

1

EF

Secure

C. ricei

50

1

EF

Secure

T. arcticus

75

1

EF

Secure

Slimy sculpin

C. cognatus

35

1

EF

Secure

10/17/18

Slimy sculpin

C. cognatus

50

1

EF

Secure

10/17/18

Slimy sculpin

C. cognatus

70

1

EF

Secure

10/17/18

Slimy sculpin

C. cognatus

80

1

EF

Secure

10/17/18

Slimy sculpin

C. cognatus

100

1

EF

Secure

10/17/18

Slimy sculpin

C. cognatus

105

1

EF

Secure

10/17/18

Longnose
sucker
Northern pike

C. catostomus

110

1

EF

Secure

Esox lucius

150

1

EF

Secure

Common
Name

Scien ﬁc
Name

Fork Length
(mm)

Spoonhead
sculpin
Spoonhead
sculpin
Arctic grayling

Cottus ricei

10/17/18

10/16/18
10/16/18
10/16/18
REACH 7

10/17/18
EF = Electrofishing
MT = Minnow trapping
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Complete List of Plant Species Observed during the October 2018 Site Assessment

Common Name

Scien ﬁc Name

NWT Status

Alaska Willow

Salix alaxensis

Secure

Alpine Bilberry

Vaccinium uliginosum

Secure

Astragalus alpinus

Secure

Hedysarum alpinum

Secure

Vicia americana

Secure

Elaeagnus commutata

Secure

Arctic Eyebright

Euphrasia subarctica

Secure

Balsam Poplar

Populus balsamifera

Secure

Juncus balticus

Secure

Bird's-foot Trefoil

Lotus corniculatus

Alien

Black Crowberry

Empetrum nigrum

Secure

Picea mariana

Secure

Calamagrostis canadensis

Secure

Kalmia polifolia

Secure

Artemisia borealis

Secure

Buffalo-berry

Shepherdia canadensis

Secure

Canada Gooseberry

Ribes oxyacanthoides

Secure

Chestnut Rush

Juncus castaneus

Secure

Clover species

Trifolium sp.

Alien (Invasive)

Common Bearberry

Arctostaphylos uva-ursi

Secure

Common Dandelion

Taraxacum officinale

Alien

Common Juniper

Juniperus communis

Secure

Rhododendron groenlandicum

Secure

Common Timothy

Phleum pratense

Alien

Common Yarrow

Achillea millefolium

Secure

Cream Vetchling

Lathyrus ochroleucus

Secure

Salix planifolia

Secure

Cornus canadensis

Secure

Equisetum scirpoides

Secure

Solidago lepida

Secure

Equisetum arvense

Secure

Chamerion angustifolium

Secure

Fox-Tail Barley

Hordeum jubatum

Secure

Glandular Birch

Betula glandulosa

Secure

Thinopyrum intermedium

Alien

Pinus banksiana

Secure

Poa pratensis

Secure

Alpine Milk-vetch
Alpine Sweet-vetch
American Purple Vetch
American Silverberry

Baltic Rush

Black Spruce
Blue-jointed Reed Grass
Bog Laurel
Boreal Sagebrush

Common Labrador Tea

Diamond-leaved Willow
Dwarf Dogwood
Dwarf Scouring-rush
Elegant Goldenrod
Field Horsetail
Fireweed

Intermediate Quackgrass
Jack Pine
Kentucky Bluegrass
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Common Name

Scien ﬁc Name

NWT Status

Pedicularis labradorica

Secure

Chamaedaphne calyculata

Secure

Linum lewisii

Secure

Little Yellow Rattle

Rhinanthus minor

Secure

Littletree Willow

Salix arbusculoides

Secure

Carex concinna

Secure

Parnassia palustris

Secure

Rhododendron tomentosum

Secure

Northern Bedstraw

Galium boreale

Secure

Northern Bog Sedge

Carex gynocrates

Secure

Gentianella amarella

Secure

Juncus alpinoarticulatus

Secure

Carex utriculata

Secure

Potentilla norvegica

Secure

One-sided Wintergreen

Orthilia secunda

Secure

Paper Birch

Betula papyrifera

Secure

Pendant-pod Locoweed

Oxytropis deflexa

Secure

Pennsylvania Cinquefoil

Potentilla pensylvanica

Secure

Pink Pyrola

Pyrola asarifolia

Secure

Prickly Rose

Rosa acicularis

Secure

Red Bearberry

Arctous rubra

Secure

Cornus stolonifera

Secure

Rubus idaeus

Secure

Reed Canary Grass

Phalaris arundinacea

Undetermined

River Beauty

Chamerion latifolium

Secure

Rock Cranberry (Lingonberry)

Vaccinium vitis-idaea

Secure

Agrostis scabra

Secure

Juncus sp.

--

Saline Plantain

Plantago eriopoda

Secure

Scabrous Black Sedge

Carex atratiformis

Secure

Scouler Willow

Salix scouleriana

Secure

Sedge species

Carex sp.

--

Shore Sedge

Carex lenticularis

Secure

Short-leaved Fescue

Festuca brachyphylla

Secure

Shrubby Cinquefoil

Dasiphora fruticosa

Secure

Achillea alpina

Secure

Calamagrostis stricta

Secure

Labrador Lousewort
Leatherleaf
Lewis Blue Flax

Low Northern Sedge
Marsh Grass-of-parnassus
Narrow-leaved Labrador Tea

Northern Gentian
Northern Green Rush
Northwest Territory Sedge
Norwegian Cinquefoil

Red Osier Dogwood
Red Raspberry

Rough Bentgrass
Rush species

Siberian Yarrow
Slim-stem Reed Grass
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Common Name

Scien ﬁc Name

NWT Status

Smooth Brome

Bromus inermis

Alien (Invasive)

Speckled Alder

Alnus incana

Secure

Squashberry (High-bush Cranberry)

Viburnum edule

Secure

Sticky Goldenrod

Solidago simplex

Secure

Sweet Gale

Myrica gale

Secure

Sweet-clover species

Melilotus sp.

Alien (Invasive)

Equisetum hyemale

Secure

Larix laricina

Secure

Tilesius Sagebrush

Artemisia tilesii

Secure

Trembling Aspen

Populus tremuloides

Secure

Tufted Hairgrass

Deschampsia cespitosa

Secure

Twinflower

Linnaea borealis

Secure

Two-flowered Rush

Juncus biglumis

Secure

Virginia Strawberry

Fragaria virginiana

Secure

White Spruce

Picea glauca

Secure

Willow species

Salix sp.

--

Worm-seed Wallflower

Erysimum cheiranthoides

Alien

Yellow Mountain Avens

Dryas drummondii

Secure

Cladonia cornuta

Secure

Cladonia Lichen

Cladonia sp.

--

Felt Pelt Lichen

Peltigera canina

Secure

Golden Fuzzy Fen Moss

Tomenthypnum nitens

Secure

Green Starburst Lichen

Parmeliopsis ambigua

Secure

Cladonia rangiferina

Secure

Parmelia sulcata

Secure

Juniper Hair-cap Moss

Polytrichum juniperinum

Secure

Magellan Sphagnum Moss

Sphagnum magellanicum

Secure

Cladonia pyxidata

Secure

Pleurozium schreberi

Secure

Sphagnum Moss

Sphagnum sp.

--

Stair-step Moss

Hylocomium splendens

Secure

Wiry Fern Moss

Abietinella abietina

Secure

Tall Scouring Rush
Tamarack

LICHENS & MOSSES
Bighorn Pixie Lichen

Grey Reindeer Lichen
Hammered Shield Lichen

Pebbled Pixie-cup Lichen
Red-stemmed Feather Moss
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Aquatic Site Cards
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018
S. Kalyn, J. Mikelsons
1–7
10 U 0415439; 7146670
10 U 0415438; 7146773
125
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting of
the right bank and presence of a few large boulders and
micro-pockets of slower moving water.

REPRESENTATIVE PHOTOS

Upstream

Downstream

Right bank

Reach 1 substrate

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Riffle: run
48.2
17.3
0.8
0.1
0.68
5%
70%
20%
5%
0%
None
None
None
None
Slimy sculpin
Longnose sucker

Water boatmen
Yes
No
Yes
Meandering

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

43.7
11.0
1.0
0.25

42.8
11.4
0.8
0.33

AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018
S. Kalyn, J. Mikelsons
2–7
10 U 0415438; 7146733
10 U 0415510; 7146832
97
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting
of the right bank and presence of a few large boulders and
micro-pockets of slower moving water. Presence of some
instream CWD adds minimal complexity.

REPRESENTATIVE PHOTOS

Upstream

Downstream

Right bank

Reach 2 substrate

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Run: riffle
48
17.3
0.8 – 1
0.4
0.36
0%
70%
15%
15%
0%
None
None
Minimal
None
Longnose sucker
Slimy sculpin

None observed
Yes
No
Yes
Meandering

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
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51.1
23.1
0.8 – 1
0.3

AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018
S. Kalyn, J. Mikelsons
3–7
10 U 0415581; 7146870
10 U 0415438; 7146733
75
Entirety of Reach 3 frozen at the time of assessment.
Large deposits of sands and sediments on gravel bars
mid-channel, likely a result of upstream failure.

REPRESENTATIVE PHOTOS

Upstream

Downstream

Site conditions at the time of assessment

Sediment accumulation

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

N/A
48
17.3
None observed
Minimal
Some present
None
None observed

None observed
Yes
No
Yes
Straight

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

51.1
23.1

AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018
S. Kalyn, J. Mikelsons
4–7
10 U 0415581; 7146870
10 U 0415642; 7146847
100
Spawning: moderate to high spawning potential due to the
dominance of cobble and gravel substrates and slower
moving runs.
Rearing: Excellent complexity of habitat provided by deep
pools, undercut banks, and overhanging riparian vegetation
at upstream end of Reach 4.

REPRESENTATIVE PHOTOS

Upstream

Right bank, looking upstream

Downstream, from top of bank

Pool habitat at upstream end of Reach 4

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Riffle: pool: run
43.6
7.6
1 – 1.3
0.55
0.37
0%
50%
30%
20%
0%
None observed
Moderate
None
None
Slimy sculpin

None observed
No
No
Yes
Braided

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
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53
25.6
1 – 1.3
0.3

AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 16, 2018
S. Kalyn, J. Mikelsons
5–7
10 U 0415675; 7146780
10 U 0415730; 7146702
360
Spawning: moderate to high spawning potential due to the
dominance of cobble and gravel substrates and slower
moving runs.
Rearing: Excellent complexity of habitat provided by deep
pools, undercut banks, and overhanging riparian vegetation.

REPRESENTATIVE PHOTOS

Upstream

Downstream end of Reach 5

Partially frozen side channel in upper reach

Pool habitat in downstream reaches

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Riffle: run: pool
75
25
1
0.3 – 0.8
0.35
0%
50%
30%
20%
0%
None observed
Moderate
None
None
Burbot
Arctic grayling
Slimy sculpin

None observed
No
No
Yes
Braided

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
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-

-

AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 16, 2018
S. Kalyn, J. Mikelsons
6–7
10 U 0416071; 7146622
10 U 0415730; 714602
400
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting of
the left bank and presence of a few large boulders and micropockets of slower moving water.

REPRESENTATIVE PHOTOS

Upstream

Frozen lower reaches along left bank

Upper reaches moderately confined to left bank

Upper reach along right bank

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Riffle: run
42
14
1 – 1.2
0.2 – 0.4
0.3

-

-

0%
30%
60%
10%
0%
None observed
Minimal
None observed
None observed
Slimy sculpin
Spoonhead sculpin
Arctic grayling

Mayfly nymph
No
Moderate confinement to left bank due to large gravel bar
Yes
Braided

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 17, 2018
S. Kalyn, J. Mikelsons
7–7
10 U 0416071; 7146622
10 U 0416280; 7146891
300
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Moderate complexity of habitat provided by pools,
slower flowing side channels, undercut banks, and
overhanging riparian vegetation.

REPRESENTATIVE PHOTOS

Upstream

Downstream

Lower reaches at bridge crossing

Substrates

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18-8582

CHANNEL MORPHOLOGY
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Benthic invertebrates
DISTURBANCE INDICATORS
Eroding banks
Confinement
Islands
Channel pattern

Run: riffle: pool
75
24
0.8 – 1
0.15 – 0.3
0.45
0%
60%
30%
10%
0%
None observed
Moderate
None observed
Minimal
Northern pike
Longnose sucker
Slimy sculpin

Stonefly
No
No
Yes
Braided

Enbridge Pipelines (NW) Inc.
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Representative Photographs
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Fish
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Photo 1: Fish sampling was conducted using a combination of electrofisher and Gee-type minnow traps baited
with dry cat food or cheese strings.

Photo 2: Slimy sculpin captured during electrofishing activities in Reach 1 on October 15, 2018.

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
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Photo 3: Longnose sucker captured during electrofishing activities in Reach 1 on October 15, 2018.

Photo 4: Longnose sucker captured during electrofishing activities in Reach 2 on October 15, 2018.

Enbridge Pipelines (NW) Inc.
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Photo 5: Longnose sucker captured during electrofishing activities in Reach 2 on October 15, 2018.

Photo 6: Slimy sculpin captured during electrofishing activities in Reach 2 on October 15, 2018.

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18=8582

Photo 7: Age range of slimy sculpin captured during electrofishing activities in Reach 4 on October 15, 2018.

Photo 8: Burbot captured during electrofishing activities in Reach 5 on October 16, 2018.

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18=8582

Photo 9: Juvenile Arctic grayling captured during electrofishing activities in Reach 5 on October 16, 2018.

Photo 10: Age range of slimy sculpin captured during electrofishing activities in Reach 5 on October 16, 2018.

Enbridge Pipelines (NW) Inc.
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Photo 11: Spoonhead sculpin captured during electrofishing activities in Reach 6 on October 16, 2018.

Photo 12: Juvenile Arctic grayling captured during electrofishing activities in Reach 6 on October 16, 2018.

Enbridge Pipelines (NW) Inc.
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Photo 13: Northern pike captured during electrofishing activities in Reach 7 on October 17, 2018.

Photo 14: Longnose sucker captured during electrofishing activities in Reach 7 on October 17, 2018.

Enbridge Pipelines (NW) Inc.
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Photo 15: Spoonhead sculpin captured during electrofishing activities in Reach 7 on October 17, 2018.

Photo 16: Age range of slimy sculpin captured during electrofishing activities in Reach 7 on October 17, 2018.

Enbridge Pipelines (NW) Inc.
Line 21 KP 158 – Environmental Overview Assessment
December 2018 – 18=8582
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Vegetation

Enbridge Pipelines (NW) Inc.
Preliminary Environmental Studies Report
December 2018 – 18-8582

Photo 1: Treed fen observed in project study area (photo taken October 15, 2018).

Photo 2: Riparian area observed in project study area (October 15, 2018).

Enbridge Pipelines (NW) Inc.
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Photo 3: Floodplain observed in project study area (October 17, 2018).

Photo 4: Upland coniferous forest observed in project study area (October 16, 2018).

Enbridge Pipelines (NW) Inc.
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Photo 5: Young mixedwood forest observed in project study area (October 15, 2018).

Photo 6: View northwest of the slope failure, taken from the creek bed (October 14, 2018).

Enbridge Pipelines (NW) Inc.
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Photo 7: View west of upper slope failure, taken from the pipeline right-of-way (October 16, 2018).

Photo 8: Aerial view of slope failure – dark areas are seepages (October 17, 2018).

Enbridge Pipelines (NW) Inc.
Preliminary Environmental Studies Report – Line 21 KP 158 Project
December 2018 – 18-8582

C3

Appendix C3
F

Wildlife
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Photo 1: Spruce grouse observed in project study area (October 15, 2018).

Photo 2: Red squirrel tracks observed in project study area (October 15, 2018).

Enbridge Pipelines (NW) Inc.
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Photo 3: Mustelid tracks observed in the project study area (October 15, 2018).

Photo 4: Gray wolf tracks observed in the project study area (October 16, 2018).

Enbridge Pipelines (NW) Inc.
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Photo 5: Red fox tracks observed in the project study area (October 15, 2018).
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1.0
1.1

Introduction
Introduction
Enbridge Pipelines (NW) Inc. (Enbridge) is proposing to replace a segment of the Line 21 pipeline
southeast of kilometer post (KP) 158 near Li le Smith Creek in the Northwest Territories (NWT) (the
Project) (Figure 1). Enbridge retained Dillon Consul ng Limited (Dillon) to undertake supplemental
environmental studies in support of regulatory and permi ng applica ons for the Project.
At KP 158, the Line 21 pipeline parallels a meander bend of Li le Smith Creek, a tributary of the
Mackenzie River. Enbridge has been ac vely monitoring slope instability in the area of the meander
bend, which, over the years, has been encroaching onto the pipeline right-of-way (ROW). In order to
protect the pipeline from the poten al impacts of further slope movement and to support con nued
safe opera on of the pipeline, Enbridge is proposing to replace a segment of the exis ng nominal pipe
size (NPS) 12 pipeline at this loca on. The Project involves the removal of an approximately 510-meter
(m) segment of the exis ng NPS 12 pipeline and replacing it with a new, approximately 520-m NPS 12
pipeline segment at a greater depth of cover below the landslide impact zone. Enbridge is planning to
install the new pipeline segment via horizontal direc onal drill (HDD) within the exis ng Enbridge ROW,
and no new land rights are required for opera on; however, some temporary workspace, located on
privately-held Sahtu lands administered by the Tulita District Land Corpora on, will be required in order
to accommodate construc on ac vi es.
The purpose of the environmental studies was to characterize exis ng site condi ons and iden fy
poten al environmental eﬀects that may result from Project construc on. Mi ga on measures to limit
the poten al eﬀects of the Project on the environment during construc on will be provided in a Projectspeciﬁc Environmental Protec on Plan (EPP), to be developed at a later date.
Dillon previously completed environmental studies for the Project in October 2018, which were
documented in the Preliminary Environmental Studies Report for the Line 21 KP 158 Project
(Dillon, 2018).
Dillon’s scope of work for the supplemental environmental studies included:
·

Field inves ga ons to assess the biophysical resources of the Project area (study area
boundaries are outlined in Sec on 1.3), including:
-

Fish and ﬁsh habitat, including water quality parameters;
Wildlife and wildlife habitat, including suitability for birds, terrestrial animals, and species at
risk; and,
Vegeta on community composi on, including rare and sensi ve plant habitat suitability.

Enbridge Pipelines (NW) Inc.
Supplemental Environmental Studies Report - Line 21 Planned Maintenance at
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·

Prepara on of this Supplemental Environmental Studies Report detailing the ﬁndings of the ﬁeld
inves ga ons.

Supplemental environmental surveys were conducted in 2019 to complement the studies conducted in
2018 and to ﬁll in iden ﬁed data gaps. Details regarding Dillon’s methodology are detailed in
Sec on 2.0. The results of the 2018 and 2019 ﬁeld inves ga ons are summarized in Sec on 3.0 and
Sec on 4.0.
1.2

Project Components
The Project will occur on previously disturbed lands and will require minimal vegeta on clearing.
Upgrades to exis ng access roads will be required, as well as the following temporary infrastructure:
·
·
·

Construc on camp and laydown yard (fuel and equipment storage)
Barge landing site (upgrades to an exis ng site on the Mackenzie River)
Temporary workspace
- HDD work sites (entry and exit points, and false ROW for trenchless pipe drag sec on)
- Pipeline stopple/ e-in loca ons

No in-water work is planned within Li le Smith Creek, however, in-water work is required in the
Mackenzie River to accommodate construc on of the barge landing site, including the installa on of a
dead man and placement of ﬁll. All in-water works in the Mackenzie River will be completed outside of
the restricted ac vity ming window (August 15 to July 15) for the protec on of ﬁsh and ﬁsh habitat
(DFO, 2013).
1.3

Project Study Areas
For the purposes of this report, the Project study area boundaries include: the Project footprint, an
aqua c study area, and a terrestrial study area. The Project footprint refers to the land directly
disturbed by Project ac vi es (Figure 1). The aqua c study area refers to the loca ons assessed by
Dillon for ﬁsh and ﬁsh habitat studies, which includes: Mackenzie River at the barge landing site, the
mouth of Li le Smith Creek, the meander bend of Li le Smith Creek in the area of slope instability, and
the pipeline ROW (Figure 2). The terrestrial study area refers to upland loca ons assessed by Dillon for
the wildlife, vegeta on, and rare species studies, which includes the barge landing site, barge access
trail, winter road, proposed camp loca on, airstrip, meander bend of Li le Smith Creek in the area of
slope instability, and the pipeline ROW, including the proposed HDD alignment and temporary
workspace (Figure 3).
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1.4

Regulatory Context
The Project is an cipated to require various permits and approvals to proceed. Speciﬁc regulatory
requirements will depend on the ﬁnal scope of the Project and the me of year of construc on.
The following legisla on and associated permi ng and/or approvals may be applicable to the Project:
·
·
·
·
·
·
·

Mackenzie Valley Resource Management Act (SC 1998, c. 25)
Waters Act (SNWT 2014, c. 18)
Canadian Energy Regulator Act (SC 2019, c. 28, s. 10);
Species at Risk Act (SARA; SC 2002, c. 29);
Fisheries Act (RSC 1985, c. F-14);
Canadian Navigable Waters Act (RSC 1985, c. N-22); and,
Migratory Birds Convention Act, 1994 (SC 1994, c. 22).

The regulatory requirements, approvals, and permits that may be required for the Project are listed in
Table 1.
Table 1: Potential Federal Regulatory Requirements

Legisla on
Mackenzie
Valley Resource
Management
Act (SC 1998,
c. 25)

Approvals/Perm
its
Type A Land Use
Permit (LUP) from
the Sahtu Land
and Water Board

Ra onale/Knowledge Gaps
The Project triggers the thresholds
outlined in the Mackenzie Valley Land
Use Regula ons (SOR/98-429) for land
use ac vi es requiring a LUP.

Review/Approval Timelines
Within 42 days of receiving a
complete applica on for a Type A
LUP, the Sahtu Land and Water
Board will either: (a) issue an LUP
with condi ons; (b) conduct a
hearing under Sec on 24 of the
Act or require that further studies
or inves ga ons be made;
(c) refer it to the Mackenzie
Valley Environmental Impact
Review Board for environmental
assessment; or (d) refuse to issue
the LUP if a requirement set out
in Sec on 61 or 61.1 of the Act
has not been met or for any other
reason as provided for in
legisla on.
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Legisla on

Approvals/Perm
its

Ra onale/Knowledge Gaps

Review/Approval Timelines

Mackenzie
Water License
Valley Resource from the Sahtu
Management
Land and Water
Act (SC 1998,
Board
c. 25) in
conjunc on with
the Waters Act
(SNWT 2014,
c. 18)

The Project will require water from a
Water Management Area listed in
Schedule A of the Waters Regula ons
(R-019-2014) and triggers the thresholds
outlined in Schedule D of the Regula ons
for water use requiring a Type “B”
license.

No speciﬁc meline for
applica on processing, however,
the preliminary screening is
an cipated to take less than
60 days for Type “B” applica ons.
The me necessary to complete
regulatory review is dependent
on quality of informa on
provided and applica on
completeness.

Canadian Energy No ﬁca on of
Regulator Act
Opera ons and
(SC 2019, c. 28, Maintenance
s. 10)
(O&M) Ac vi es
(using the Online
Event Repor ng
System [OERS])

The Project will be constructed within
the exis ng Enbridge right-of-way (i.e.,
no new land required) and involves the
construc on of greater than 100 m (but
less than 5 km) of replacement pipeline.

No ﬁca on to the Canadian
Energy Regulator using OERS
must be provided a minimum of
21 working days prior to star ng
work.

Species at Risk
Act (SC 2002,
c. 29)

No aqua c species listed in Schedule 1
under the Species at Risk Act (SC 2002, c.
29) as Ex rpated, Endangered, or
Threatened were conﬁrmed in the
Project area.

N/A

N/A

Woodland Caribou cri cal habitat
overlaps with the Project area (Table 2),
however, the Species at Risk Act (SC
2002, c. 29) does not apply to terrestrial
mammals that occur on non-federal
lands, and the Project area occurs on
non-federal land.
Fisheries Act
(RSC 1985,
c. F-14)

Code of Prac ce
No ﬁca on

Required for ac vi es within the scope
of Interim End-of-Pipe Screens Code of
Prac ce for proposed water withdrawal
ac vi es in Li le Smith Creek and/or the
Mackenzie River.

No ﬁca on to DFO must be
provided a minimum of 10
working days prior to star ng
work

Request for
Review

Required for ac vi es at the proposed
barge landing site on the Mackenzie
River since there are no current Codes of
Prac ce covering the scope of work.

Typically 2-3 months, but could
take up to 6 months
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Legisla on

Approvals/Perm
its

Ra onale/Knowledge Gaps

Review/Approval Timelines

Fisheries Act
Ministerial
(RSC 1985,
Authoriza on
c. F-14) (cont’d) under paragraphs
34.4(2)(b) and/or
35(2)(b)

If Project ac vi es cannot be conducted
in a manner that avoids the death of ﬁsh
and/or the harmful altera on, disrup on
or destruc on of ﬁsh habitat, an
Authoriza on will be required.

3 months according to legislated
melines, but could take up to
6-8 months

Migratory Birds N/A
Conven on Act,
1994 (SC 1994,
c. 22)

If land-clearing or construc on should
occur in the migratory bird nes ng
period (early May – late August), a bird
nest sweep should be completed by a
qualiﬁed biologist prior to star ng
construc on.

A bird nest sweep is valid for a
7-day period from the day it was
completed. If construc on
ac vi es are to occur a er this
7-day period, the bird nest sweep
must be conducted again.

Canadian
Transport Canada
Navigable
Approval
Waters Act (RSC
1985, c. N-22)

The Mackenzie River is a scheduled
watercourse. It is likely that Project
ac vi es at the proposed barge landing
site will require an approval through the
Naviga on Protec on Program, if they
fall outside the scope of the Minor
Works Order.

Varies: 3-6 months
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2.0

Methods
The environmental se ng within the Project study areas (Sec on 1.3) was assessed through a desktop
review and ﬁeld inves ga ons in October 2018, July 2019, and September 2019; an overview of the
study methods is provided below.

2.1

Desktop Assessment
A desktop assessment of the Project study areas was conducted in October 2018 prior to mobilizing the
preliminary ﬁeld inves ga ons. The desktop assessment included a review of publicly-available sources
to iden fy records of the biophysical resources known to occur in or near the Project footprint, including
species at risk and species of special status, rare and sensi ve plants, ﬁsh and wildlife popula ons, highlevel habitat suitability, and a review of aerial imagery to determine barriers to ﬁsh passage along Li le
Smith Creek. To determine the poten al presence of species at risk, species of special status, cri cal
habitat designated under the Species at Risk Act (SC 2002, c. 29) in or near the Project footprint, the
NWT Species at Risk Infobase (GNWT, 2019), Species at Risk in the NWT report (GNWT 2018), and the
species at risk public registry (Government of Canada, 2019d) were searched to iden fy species listed
under Schedule 1 of the federal Species at Risk Act (SC 2002, c. 29) and the Species at Risk (NWT) Act
(SNWT 2009, c. 16). The records were screened by species type, federal, and territorial lis ng (e.g.,
Endangered, Threatened, or Special Concern), and species likely to occur within the Taiga Cordillera
Ecoregion (GNWT, 2018). To determine barriers to ﬁsh passage along Li le Smith Creek, Google Earth
Pro (2018) imagery was assessed from the mouth of Li le Smith Creek to approximately 2.5 km
upstream (same path as the aerial surveys described in Sec on 2.2.1)
A tradi onal knowledge study conducted by the Tulita Renewable Resource Council for the Li le Smith
Creek area was reviewed to determine the tradi onally important resources in the area (Tulita
Renewable Resource Council, 2019).
The results of the desktop assessment were used to guide the ﬁeld inves ga ons, as described in
Sec on 2.2.

2.2

Field Investigations
A total of three field investigations were completed in 2018 and 2019 to identify and characterize
biophysical resources in the Project study areas, including fish and fish habitat, wildlife and wildlife
habitat, and vegetation community composition. Methods of each survey type are discussed below.

2.2.1

Fish and Fish Habitat Assessment
Based on the ini al reconnaissance completed on October 14, 2018, a 900 m reach of Li le Smith Creek
(300 m upstream and 600 m downstream of the slope instability loca on) and the mouth of Li le Smith
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Creek were iden ﬁed as the aqua c study area (Figure 2). The study area within Li le Smith Creek was
broken down into seven sub-reaches to be assessed, based on natural habitat breaks. A preliminary ﬁsh
habitat assessment was conducted October 15-18, 2018 and a supplemental assessment was completed
September 5-6, 2019. In the absence of territorial guidelines or standards, ﬁsh sampling methods were
completed in accordance with Bri sh Columbia’s Fish Collec on Methods and Standards (BCME, 1997).
The ﬁsh and ﬁsh habitat assessment included:
·
·
·
·
·

General ﬁsh habitat, including ﬂow condi ons, water quality, substrates, channel morphology,
and general ﬁsh habitat suitability, using on-the-ground measurements and observa ons;
Poten al for Bull Trout (Salvelinus conﬂuentus) spawning;
General species assemblage (community composi on) and distribu on;
Documenta on of other biological characteris cs (e.g., incidental observa ons of
macroinvertebrates, presence of macrophytes, etc.); and,
Disturbance indicators (e.g., ac ve or poten al erosion areas, undercut banks, etc.).

To determine ﬁsh species presence in Li le Smith Creek, ﬁsh sampling occurred via electroﬁshing,
minnow trapping, angling, and seine ne ng. The ﬁeld crew electroﬁshed in October 2018 using a SmithRoot backpack electroﬁsher in areas that were ice-free and had appropriate water depths/ﬂow. Fi een
gee-type minnow traps (1/4 inch galvanized mesh) were also used in October 2018 and deployed in the
aqua c study area for a maximum of 24 hours with a combina on of bait (dry cat food and cheese
strings). The ﬁeld crew angled using rod and reel (braided line and 15 lb test, barbless treble hook with
no bait, and a variety of spoons and spinners) in September 2019, focusing on areas that contained
habitat characteris cs with the poten al to support ﬁsh presence. Seine ne ng (1/2-inch mesh) also
occurred in September 2019, in areas with appropriate connec vity, water ﬂow, and water depth. All
ﬁsh were enumerated and released unharmed nearest to the collec on point.
Spawning surveys were conducted through aerial surveys and visual inspec on on-the-ground in
September 2019 to determine the presence of spawning Bull Trout in Li le Smith Creek. The aerial
surveys were completed by ﬂying the helicopter at a low al tude (approximately 20 feet above the
creek) at a stable speed (approximately 15-20 km/hr) from the mouth of Li le Smith Creek to
approximately 2.5 km upstream of the slope failure site, represen ng an approximate 5.25 km survey
distance (Figure 2). Aerial survey methodology and spawning redd iden ﬁca on criteria were based on
Peterson et al. (2002), and Andrusak et al. (2012). Visual stream-based inspec ons of Bull Trout
spawning were conducted by traversing Li le Smith Creek in areas where spawning redds were
suspected to occur; cau on was taken to ensure that the surveyors did not trample redds, if present.
Water quality parameters were measured using a YSI ProDSS at the stream reaches (1-7), the mouth of
Li le Smith Creek, and the proposed barge landing site in September 2019. Water quality parameters
that were measured included water temperature, dissolved oxygen, pH, conduc vity, speciﬁc
conduc vity, total dissolved solids, and turbidity. Measurements were recorded once the YSI probe had
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suﬃcient me to equalize, as indicated by stabilizing measurement values. Measurements were taken
instream in areas represented by ‘run’ water ﬂow; pools and riﬄe water ﬂow were avoided.
The proposed barge landing site was assessed in September 2019 to characterize exis ng site condi ons
and determine if nega ve hydrological eﬀects will occur as a result of the Project. A high-level habitat
survey was conducted to determine if the barge landing construc on would alter the water ﬂow regime
and have nega ve impacts to the channel bed and banks of the Mackenzie River and the mouth of Li le
Smith Creek.
2.2.2

Wildlife and Wildlife Habitat Assessment
Wildlife and wildlife habitat assessments were conducted October 14-17, 2018 and July 23-24, 2019 in
the terrestrial study area (Figure 3). Addi onal incidental wildlife observa ons were recorded during the
September 2019 aqua c assessment and noted as anecdotal observa ons. The purpose of the
assessment was to determine the habitat suitability of the Project footprint and terrestrial study area.
The assessments were completed by traversing the terrestrial study area on foot to determine the likely
use of the study area by wildlife species.
The assessment included the following:
·

Bird surveys;

·

Incidental wildlife observa ons (auditory and visual), including animal occurrences (bird,
mammal, amphibian, insects, etc.), tracks, scat, wildlife use, dens, and bird nes ng structures;
and,

·

Presence of sensi ve species and habitat (i.e., listed under federal or territorial legisla on as
Endangered, Threatened, or Special Concern), including snag and cavity tree habitat, landforms,
forest structure, and diversity of habitat.

Bird surveys were conducted from July 23-24, 2019 to assess bird species use and habitat suitability in
the terrestrial study area at the indicated Bird Survey Loca ons (Figure 3). The ming of these surveys
was late in the nes ng window and, thus, it was an cipated that the results would reﬂect a smaller
por on of the typical species abundance and diversity for this region. The surveys were guided by the
Bri sh Columbia Inventory Methods for Forest and Grassland Songbirds Standard (BCME, 1999). Surveys
occurred as early in the morning as was safely possible. Due to the safety concern of ﬂying helicopters in
the dark, the ming of the surveys had to be extended and occurred from 0845 to 1216. Surveys were
conducted during a period of calm weather (clear skies and no precipita on or strong winds).
Each survey was seven minutes in length and covered a radial distance of 75 m (150 m in diameter).
Unique habitats within the Project study area were selected so as to adequately cover the available
habitats. Surveyed loca ons included the proposed work camp/laydown area, the exis ng Line 21
pipeline ROW, and the meander bend/slope instability area near Li le Smith Creek (Figure 3). Surveys
were conducted by two Qualiﬁed Environmental Professionals (QEPs) with breeding bird survey
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experience using visual (8x42 binoculars) and auditory cues during the surveys, and incidental
observa ons were recorded.
2.2.3

Vegeta on Assessment
On-the-ground vegeta on assessments were completed for the terrestrial study area (Figure 3) during
the October 2018 and July 2019 surveys. The purpose of the vegeta on assessment was to characterize
the vegeta on communi es present in the study area, inventory iden ﬁable plant species, and assess
poten al habitat for rare and sensi ve species. The study area was traversed on foot, iden ﬁable plant
species were recorded, and vegeta on community structure and composi on were noted. Presence of
rare plants and non-na ve, alien (weed) species were also noted, where observed. Iden ﬁca on of
lichens and mosses can require a specialist and was beyond the scope of this assessment; however,
iden ﬁca on was completed on-site, where feasible.
The proposed barge landing site was assessed in July and September 2019 to characterize exis ng site
condi ons and iden fy environmental characteris cs that could poten ally be impacted by the
construc on of a temporary barge landing. The assessment included a vegeta on survey to iden fy the
suitability for rare and sensi ve plants, and a habitat survey to iden fy the suitability of the site for birds
and wildlife.
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3.0
3.1

Results
Desktop Review
The Project area is within the Taiga Cordillera – Low Subarctic Ecoregion (Level II) and more specifically
the Central Mackenzie Plain Low Subarctic Boreal Ecoregion (Level III), which offers favourable habitats
for a large number of wildlife species, particularly in the flood-enriched shorelines of the Mackenzie
River (GNWT, 2009; Ecosystem Classification Group, 2010). The Project area is also located within the
Sahtu Region of the Northwest Territories. Mammals characteristic of the Sahtu Region include, but are
not limited to the Woodland Caribou (Rangifer tarandus caribou), Muskoxen (Ovibos moschatus), Moose
(Alces alces), Grizzly Bear (Ursus arctos horribilis), Black Bear (Ursus americanus), Canadian Lynx (Lynx
canadensis), and Red Fox (Vulpes vulpes). Characteristic birds of the Ecoregion include, but are not
limited to, the Gyrfalcon (Falco rusticolus), Willow Ptarmigan (Lagopus lagopus), Common Raven (Corvus
corax), and many species of waterfowl (Kershaw, 2005).
Li le Smith Creek is a meandering stream that ﬂows generally westwards into the Mackenzie River. No
historical records for ﬁsh species presence within Li le Smith Creek were available online; however, ﬁsh
communi es within the Mackenzie River are well documented. The desktop review did not iden fy
barriers to ﬁsh passage between the Mackenzie River to the Project area; therefore, it is reasonable to
assume that many of the ﬁsh species present within the Mackenzie River may be found within Li le
Smith Creek.
Fish species with recorded occurrences in the Mackenzie River iden ﬁed during the desktop review
include the following species:
·
·
·
·
·
·
·
·
·
·
·
·
·

Bull trout (Salvelinus conﬂuentus);
Northern Pike (Esox lucius);
Arc c Grayling (Thymallus arc cus);
Burbot (Lota lota);
Whiteﬁsh species (Coregonus sp.);
Longnose Sucker (Catostomus catostomus);
Lake Chub (Couesius plumbeu);
Sucker species (Catostomus sp.);
Walleye (Sander vitreus);
Inconnu (Stenodus nelma);
Cisco species (Coregonus sp.);
Goldeye (Hiodon alosoides); and,
Whiteﬁsh species (Prosopium sp.)
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A tradi onal knowledge study of the Project area was conducted by the Tulita Renewable Resource
Council (Tulita Renewable Resource Council, 2019). The study reported that Li le Smith Creek is used for
harves ng Whiteﬁsh, Northern Pike, Bull Trout, and Grayling, as well as many tradi onal medicines,
including spruce gum, chaga, rat root, bear oil, and diﬀerent willow buds. Plen ful berries, including
Blueberries (Vaccinium sp.), Cranberries (Viburnum sp.), Currants (Ribes sp.), and Raspberries (Rubus sp.)
are also reported in the area.
Species at risk and species of special status that may u lize and/or reside within the Project study areas
are provided in Table 2. For each species iden ﬁed, the territorial and federal species lis ng is included
(Species at Risk (NWT) Act [SNWT 2009, c. 16] and Species at Risk Act [SC 2002, c. 29], respec vely). The
table provides a screening for the poten al of each species to occur within the Project area on a
seasonal or year-round basis, and thus, its applicability to Project ac vi es.
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Table 2: Desktop Screening for Species at Risk or Species of Special Status

Common
Name

Scien ﬁc
Name

NWT
Status1,2

SARA
Status1,3

Cri cal
Poten al to
Habitat
Occur in
overlaps with
Project Area
Project Area

Ra onale4

Mammals

Woodland
Caribou

Rangifer
tarandus

THR

THR

Yes

High

The Woodland Caribou Boreal Popula on’s cri cal habitat overlaps
with the Project Area. The species’ habitat is present throughout
the Project study area, as indicated by the presence of terrestrial
and arboreal lichens, and old-growth forest habitat in proximity to
rivers and creeks. Woodland Caribou are reported to likely
overwinter throughout the Sahtu Region.

Grizzly Bear

Ursus arctos

UC

UC

N/A

Medium

Likely seasonal use in low densi es; no denning habitat observed.

Wolverine

Gulo gulo

N/A

UC

N/A

High

The species’ range and habitat requirements are found throughout
the Project study area, as indicated by forest habitat, and adequate
year-round food supply. No denning sites observed.

Low

The Project study area is within the species’ range and poten al
nes ng habitat can be found along the Li le Smith Creek riparian
corridor where there are steeper, exposed banks. No old nes ng
sites observed.

Birds
Bank
Swallow

Riparia
riparia

N/A

THR

No

Hirundo
rus ca

N/A

THR

No

Low

The Project study area is within the species’ range and poten al
nes ng habitat can be found at the Maintenance Building at KP 160,
as barn swallows are known to nest in man-made features such as
buildings; however no individuals or nests were observed. Poten al
nes ng also along the Li le Smith Creek riparian corridor in
vegeta on and natural features.

Common
Nighthawk

Chordeiles
minor

N/A

THR

No

High

The species’ range and nes ng habitat requirements are found
throughout the Project study area, including forest clearings, sandy
areas, and creek banks.

Harris’
Sparrow

Zonotrichia
querula

N/A

UC

N/A

Low

The species’ range overlaps with the Project study area; however,
use is likely seasonal as nes ng typically occurs in the Tundra.

Barn
Swallow
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Common
Name

Scien ﬁc
Name

NWT
Status1,2

SARA
Status1,3

Cri cal
Poten al to
Habitat
Occur in
overlaps with
Project Area
Project Area

Ra onale4

Horned
Grebe

Podiceps
auritus

N/A

SC

N/A

Low

The species’ range and nes ng habitat requirements are typical
throughout the Taiga Cordillera Ecoregion (i.e., shallow freshwater
ponds and marshes); however, speciﬁc microsite requirements (i.e.,
emergent vegeta on and wetland areas cri cal for cover during
nes ng) is lacking in the Project study area.

Olive-sided
Flycatcher

Contopus
cooperi

N/A

THR

No

High

Likely seasonal use during the breeding season only; nes ng habitat
found in trees/snags along the ROW and open areas.

Rusty
Blackbird

Euphagus
carolinus

N/A

SC

N/A

Low

Likely seasonal use during the breeding season only; nes ng habitat
in wetlands typically.

Short-eared
Owl

Asio
ﬂammeus

Low

Short-eared owls are typically found in open grasslands, prairies,
and tundra, and may opportunis cally use or occupy the Project
study area for hun ng or summer roost; however, the likelihood of
breeding in the Project study area is low.

Medium

Found throughout the Sahtu Region, typically in tributaries west of
the Mackenzie River; however, suitable habitat for resident
popula ons, and ﬂuvial (overwintering, rearing, and spawning) is
present within the Project study area.

N/A

SC

N/A

Fish
Bull Trout

Salvelinus
conﬂuentus

N/A

SC

N/A

1 THR

= Threatened; END = Endangered; SC = Special Concern; S = Sensitive; UC = Under Consideration; N/A = Not Applicable (or No Status).
Refers to legal status under the Species at Risk (NWT) Act (SNWT 2009, c. 16).
3 Refers to legal status under Schedule 1 of the federal Species at Risk Act (SC 2002, c. 29).
4 Rationale is based on Species at Risk in the Northwest Territories (2018).
2
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3.2

Field Investigations

3.2.1

Fish and Fish Habitat
The results of the ﬁsheries assessment are provided in Appendix A, Table A-1. Detailed site cards for the
seven reaches in Li le Smith Creek and the mouth of Li le Smith Creek, including habitat characteris cs,
water quality parameters, ﬁsh species assemblage, and representa ve photos, are provided in
Appendix B and Appendix C1. A general discussion on species assemblage and habitat quality by reach
is provided in Table 3. A total of seven ﬁsh species were captured during the ﬁeld inves ga ons. No
spawning Bull Trout or Bull Trout spawning redds were observed; however, adult Bull Trout were
captured at the mouth of Li le Smith Creek and suitable spawning habitat was observed in Li le Smith
Creek (Table 3). No barriers to ﬁsh passage between the Project site and the Mackenzie River were
observed. The Project study area provides moderate spawning and rearing poten al, as well as
overwintering habitat for a number of ﬁsh species.
Table 3: Fish Observations by Reach and Spawning and Rearing Potential in Little Smith Creek

Fish Species
Fish Habitat Quality, Spawning, and Rearing Suitability
Observa ons

Reach

Mouth and
lower reaches
of Li le Smith
Creek

1

Spawning: high likelihood for spawning in lower reaches of Li le Smith Creek
due to presence of cobble and gravel substrates. The mouth of Li le Smith
Creek does not provide spawning habitat due to the turbulent nature where it
converges with the Mackenzie River.
· Bull Trout

· Slimy Sculpin
· Longnose
Sucker

Rearing: the mouth of Li le Smith Creek does not provide suitable rearing
habitat from the conﬂuence to ~100 m upstream due to higher veloci es. The
lower reaches of Li le Smith Creek (downstream of the Project study area) do
provide rearing opportuni es in shallow, slower ﬂowing creek braids and side
channels.
Spawning: moderate spawning potential due to the presence of suitable areas
of cobble and gravel substrates.
Rearing: overall minimal rearing opportuni es; li le to no refuge for juvenile
ﬁsh except for some light undercu ng of the right bank and presence of a few
large boulders and micro-pockets of slower moving water.
Spawning: moderate spawning potential due to the presence of suitable areas
of cobble and gravel substrates.

2

3

· Slimy Sculpin
· Longnose
Rearing: overall minimal rearing opportuni es; li le to no refuge for juvenile
Sucker
ﬁsh except for some light undercu ng of the right bank and presence of a few
· Arc c Grayling
large boulders and micro-pockets of slower moving water. Presence of some
instream coarse woody debris (CWD) adds minimal complexity.

· Arc c Grayling

Spawning: moderate to high spawning potential due to the presence of
suitable areas of cobble and gravel substrates and slower moving runs.
Rearing: excellent complexity of habitat provided by shallow, slow-moving
channel braids along le bank.
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Fish Species
Fish Habitat Quality, Spawning, and Rearing Suitability
Observa ons

Reach

4

5

3.2.2

· Slimy Sculpin
· Arc c Grayling

· Slimy Sculpin
· Burbot
· Arc c Grayling

Spawning: moderate to high spawning potential due to the presence of
suitable areas of cobble and gravel substrates and slower moving runs.
Rearing: excellent complexity of habitat provided by deep pools, undercut
banks, and overhanging riparian vegeta on at upstream end of Reach 4.
Spawning: moderate to high spawning potential due to the presence of
suitable areas of cobble and gravel substrates and slower moving runs (i.e.,
average of <0.35 m/s).
Rearing: excellent complexity of habitat provided by deep pools, undercut
banks, and overhanging riparian vegeta on.

6

Spawning: moderate spawning potential due to the presence of suitable areas
· Slimy Sculpin of cobble and gravel substrates.
· Spoonhead
Rearing: overall minimal rearing opportunities; little to no refuge for juvenile
Sculpin
· Arc c Grayling fish except for some light undercutting of the left bank and presence of a few
large boulders and micro-pockets of slower moving water.

7

Spawning: moderate spawning potential due to the presence of suitable areas
· Slimy Sculpin
of cobble and gravel substrates.
· Northern Pike
· Longnose
Rearing: moderate complexity of habitat provided by pools, slower flowing
Sucker
side channels, undercut banks, and overhanging riparian vegetation.

Wildlife and Wildlife Habitat
A total of 12 species of mammals and/or sign thereof were observed during the three site visits (October
2018, July 2019, and September 2019; Table 4). The species observed are considered common within
boreal forests and disturbed habitats within the Taiga Cordillera Ecoregion (GNWT, 2018) and no species
at risk or species of special status were observed. Most of the wildlife sign was observed along the
pipeline ROW, access roads, and the Li le Smith Creek bed. These areas are likely important movement
corridors for mammals.
Signs of American Black Bear were the most commonly observed, at 26 loca ons including scat, forage
sign, and prints. Over-turned logs and rocks and exposed ant hills showing signs of bear ac vity were
also observed throughout the edges of the pipeline ROW, winter access road, barge access trail, and
along Li le Smith Creek. No dens were observed during the site visits. Moose was the next most
commonly observed species, including one large bull seen upon arriving at the south end in the area of
the proposed camp loca on. An addi onal 15 other loca ons with scat, forage, or antler rubs were
observed. Abundant signs of Moose forage were observed along the pipeline ROW on shrubs, and some
antler rubs were seen on many of the small trees throughout the edges of the pipeline ROW, winter
access road, and Li le Smith Creek. Canine sign from Gray Wolves and Red Fox was observed at 11
loca ons and included scat and tracks. Another mammal with abundant sign was North American
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Porcupine. At three loca ons girdling was noted on coniferous trees and at a fourth loca on, dis nct
prints in the sand along a gravel bar were observed in Li le Smith Creek.
Wood Frog was the only amphibian species observed during the site visits. Few snags/wildlife trees were
observed, primarily in the low-lying riparian area of Li le Smith Creek. Photos of representa ve wildlife
and wildlife sign observed are included in Appendix C2.
Table 4: Observations of wildlife species during formal surveys as well as anecdotal observations between 2018
and 2019

Common Name

Scien ﬁc Name

NWT Status1

SARA Status2

Observa on Type

American Black Bear

Ursus americanus

Secure

Not at Risk

tracks, scat, visual

Beaver

Castor canadensis

Secure

Not Listed

sign (chewed logs/trees)

Canis sp.

Secure

Not at Risk

tracks, scat

Alces americanus

Secure

Not Listed

tracks, scat, visual

Dryocopus pileatus

Secure

Not Listed

sign (foraging cavities)

Lagopus sp.

-

-

scat

Erethizon dorsatum

Secure

Not Listed

sign (prints, chewed trees)

Red Fox

Vulpes vulpes

Secure

Not Listed

tracks, scat

Red Squirrel

Tamiasciurus
hudsonicus

Secure

Not Listed

auditory, visual, tracks

Snowshoe Hare

Lepus americanus

Secure

Not Listed

tracks

Weasel species

Mustelidae sp.

-

-

tracks

Lithobates sylvaticus

Secure

Not Listed

visual

Wolf species
Moose
Pileated Woodpecker
Ptarmigan species
North American
Porcupine

Wood Frog
1 Refers

to legal status under the Species at Risk (NWT) Act (SNWT 2009, c. 16).
2 Refers to legal status under Schedule 1 of the federal Species at Risk Act (SC 2002, c. 29).

There were 23 species of birds observed during the bird surveys (Table 5) in July 2019, and incidentally
throughout the site over the three site visits (October 2018, July 2019, and September 2019). In
addi on, the tracks of three bird species (Spo ed Sandpiper (Ac s macularius), an uniden ﬁed Gull,
and one uniden ﬁed bird species) were observed within gravel bars in Li le Smith Creek (Table 5).
Overall, a limited number of birds were observed during the ﬁeld visits; the majority of the bird species
that occur in this area are long-distance migrants arriving only for a short window to immediately nest
and leave shortly a er. It is possible that the low number of birds observed might be because many of
the migrant breeding birds had already le for the season.
At each breeding bird survey loca on (Figure 3), a total of zero to four birds were observed (Table A-4).
No birds were observed at two of the sta ons, BBS1 and BBS6. Sta on BBS2, located along the winter
access road in the south end of the Project footprint, had the highest abundance (four individuals) and
the highest richness (four species). A total of 29 birds, comprising seven species, were observed during
the 2019 breeding bird surveys (Table A-5). A summary of condi ons during surveys is provided in Table
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A-6. The majority of the incidental bird observa ons occurred along Li le Smith Creek where 21 out of
the 29 of the birds were seen. In addi on, four raptor pellets were found on and near the winter road
bridge over Li le Smith Creek, indica ng that this is a common perch, and may be a popular hun ng
loca on for birds of prey.
The habitat within the Project study area is typical of the boreal forest region providing moderately
dense stands of small black spruce with abundant understory. There are many small wetlands that
provide adequate breeding grounds for insects and wetland birds, and the riparian zone around Li le
Smith Creek provides larger trees, which may house raptor nests and a diﬀerent vegeta on community
from the surrounding spruce forests. A few wildlife trees with woodpecker sign were observed
throughout the Project study area including some cavi es created by nes ng woodpeckers. The access
roads and pipeline ROW corridor provide dis nct edge habitat. The area around the proposed camp
loca on and the buildings is disturbed and generally degraded with few trees and limited ground cover.
3.2.1

Vegeta on Community Composi on
A total of 163 vascular plant species and 21 nonvascular plants (i.e., mosses and lichens) were iden ﬁed
in the terrestrial study area during the October 2018 and July 2019 site visits (Appendix A, Table A-2).
No plant species observed are listed as Special Concern, Threatened, or Endangered by the Species at
Risk Act (SC 2002, c. 29) and the Species at Risk (NWT) Act (SNWT 2009, c. 16). Several alien species and
three invasive species (i.e., Smooth Brome (Bromus inermis), White Sweet-clover (Melilotus alba), and
Yellow Sweet-clover (Melilotus oﬃcinalis)) were observed primarily along the exis ng pipeline ROW, the
winter access road, and in the clearings around the KP 160 facility. No plant species of concern (rare, atrisk, or invasive) were noted at the barge landing site or associated access road.
Several vegeta on community types were observed and classiﬁed during the October 2018 site visit:
treed fen, riparian, ﬂoodplain, upland coniferous forest, and young mixed-wood forest. A summary of
ecological communi es and dominant vegeta on observed during the October 2018 and July 2019
assessments are provided in Table 6. There is a moderate poten al for rare plant habitat to exist in
areas such as the treed fen, the riparian areas of Li le Smith Creek, and among the seepages on the
creek valley slope. Groundwater and meltwater seepage was observed at the loca on of the slope
failure site, which may have factored into the destabiliza on of the slope (Appendix C3).
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Table 5: Ecological Communities and Dominant Vegetation Species within the Project Area

General Area

South of Li le Smith
Creek

Li le Smith Creek
riparian corridor

Li le Smith Creek
riparian corridor

Ecological Community
Descrip on

Dominant Vegeta on

Photo Reference
(Appendix C3)

Treed fen

· Tamarack (Larix laricina)
· Black Spruce (Picea mariana)
· White Birch (Betula
papyrifera)
· Common Labrador Tea
(Rhododendron groenlandicum)
· Narrow-leaved Labrador Tea
(Rhododendron tomentosum)
· Bog Laurel (Kalmia polifolia)
· Sweet Gale (Myrica gale)
· Sedge sp. (Carex sp.)
· Sphagnum Mosses (Sphagnum
sp.)

Photo 1

Riparian – mature coniferous
stand with young deciduous
undergrowth

· White Spruce (Picea glauca)
· Balsam Poplar (Populus
balsamifera)
· American Silverberry
(Elaeagnus commutate)
· Red-osier Dogwood (Cornus
stolonifera)
· Speckled Alder (Alnus incana)
· Squashberry (Viburnum edule)
· Willow sp. (Salix sp.)
· Various Forb sp.

Photo 2

· Balsam Poplar (Populus
balsamifera)
· White Spruce (Picea glauca)
Gravelly ﬂoodplains – sparsely
· Common Juniper (Juniperus
vegetated with young mixed tree
communis)
species and patches of woody
· River Beauty (Chamerion
shrubs
la folium)
· Yellow Mountain Avens (Dryas
drummondii)

Photo 3

Enbridge Pipelines (NW) Inc.
Supplemental Environmental Studies Report - Line 21 Planned Maintenance at
KP 158 near Little Smith Creek
January 2020 – 18-8582

22

General Area

North of Li le Smith
Creek

Maintenance facility at
KP 160

Ecological Community
Descrip on

Dominant Vegeta on

·
·
·
Upland, mature coniferous forest ·
·
·

Young mixedwood forest

Photo Reference
(Appendix C3)

Black Spruce (Picea mariana)
White Spruce (Picea glauca)
Green Alder (Alnus viridis)
Buﬀalo Berry (Shepherdia sp.)
Various Forb sp.
Feather Moss sp. (Pleurozium
sp.)

Photo 4

· Balsam Poplar (Populus
balsamifera)
· Jack Pine (Pinus banksiana)
· White Birch (Betula
papyrifera)
· White Spruce (Picea glauca)
· Buﬀalo Berry (Shepherdia sp.)
· Green Alder (Alnus viridis)
· Prickly Rose (Rosa acicularis)
· Common Bearberry
(Arctostaphylos uva-ursi)
· Twinﬂower (Linnaea borealis)

Photo 5

·
Loca on of slope
failure

Transi on zone – upland
coniferous forest adjacent to
riparian area on steep slope

White Birch (Betula
papyrifera)
· White Spruce (Picea glauca)
· Green Alder (Alnus viridis)
· Horsetail (Equisetum sp.)
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4.0

Discussion
The desktop review revealed that a number of species listed as species at risk territorially under the
Species at Risk (NWT) Act (SNWT 2009, c. 16) and federally under the Species at Risk Act (SC 2002, c. 29),
were iden ﬁed to have the poten al to occur in the Project study areas (Table 2). Only one species at
risk (i.e., Bull Trout) was observed during the ﬁeld inves ga ons. Although Woodland Caribou cri cal
habitat overlaps with the Project area, no individuals were observed during the ﬁeld assessments. It is
recommended that mi ga on measures be developed prior to the commencement of construc on to
reduce the impact of the Project on species at risk with poten al to occur in the Project study areas,
such as implemen ng an Incidental Discovery of Sensi ve or Protected Species Con ngency Plan in the
Project-speciﬁc EPP. Furthermore, even though the legal protec on of cri cal habitat under the Species
at Risk Act (SC 2002, c. 29) does not apply to terrestrial mammals that occur on non-federal lands, it is
s ll recommended that Project-speciﬁc mi ga on measures be implemented to reduce poten al
impacts on Woodland Caribou and their habitat in the Project study area.
Based on the ﬁsh species captured in Li le Smith Creek, the restricted ming window for the protec on
of ﬁsh and ﬁsh habitat is from August 15 un l July 15 (DFO, 2013). It is recommended that any in-stream
ac vi es be conducted between July 16 and August 14, in order to remain compliant with DFO’s
Measures to protect ﬁsh and ﬁsh habitat (Government of Canada, 2019b).
Bull Trout are listed under the Species at Risk Act (SC 2002, c. 29) as Special Concern and are an cipated
to u lize Li le Smith Creek due to the following observa ons:
·
·
·
·

There were no barriers to ﬁsh passage observed from the Mackenzie River to the slope
instability site at KP 158;
Suitable substrate for Bull Trout spawning was observed to be poten ally present throughout
the assessed areas of Li le Smith Creek;
The water quality in Li le Smith Creek was appropriate for Bull Trout (at all life stages) based on
the parameters measured; and,
Bull Trout were captured at the mouth of the creek.

Ecological considera ons that may have inﬂuenced the number of Bull Trout captured in the sampling
ac vi es is the iteroparous life history (spawn more than once in a life me) and the range of spawning
ming that Bull Trout exhibit (Fraley and Shepard, 1989; Stewart et al., 2007b). Furthermore, Bull Trout
that spawn in Li le Smith Creek may be ﬂuvial popula ons, meaning that they reside as adults in larger
river systems, such as the Mackenzie River, and only u lize streams for rearing and spawning ac vi es
(Stewart et al., 2007b). Due to the high likelihood of Bull Trout u lizing Li le Smith Creek as spawning
and rearing habitat, it is recommended that mi ga on measures be developed to limit the impact of the
Project on Bull Trout popula ons, including the determina on of appropriate instream ming windows
(if required).
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Arc c Grayling were also captured throughout the aqua c study area, including near the slope instability
loca on. This species is par cularly sensi ve to habitat altera ons and is suscep ble to impacts from
human ac vi es resul ng from their requirement of clear water for loca ng prey, and unimpeded
access between spawning, feeding, and overwintering areas (Steward et al., 2007a). Moreover, Arc c
Grayling consume large amounts of terrestrial insects at the water surface and, consequently, are
par cularly suscep ble to chemical spills that reduce or contaminate this food source (Stewart et al.,
2007a). It is recommended that mi ga on measures be developed to limit the impact of the Project on
Arc c Grayling popula ons.
Many birds observed within the Project study areas are protected under the federal Migratory Birds
Conven on Act, 1994 (SC 1994, c. 22) such as the Alder Flycatcher, Hermit Thrush, Pine Siskin, and
Spo ed Sandpiper. The breeding bird nes ng period for the study area is early May un l late August
(Government of Canada, 2019a); it is recommended that construc on ac vi es requiring land clearing
occur outside of this window. Addi onally, protec on of areas such as nests, riparian areas, and veteran
trees may be required.
There is moderate poten al for rare plant habitat to occur in areas such as the treed fen, riparian area
of Li le Smith Creek, and among seepages on the creek valley slope. If construc on ac vi es are
an cipated to occur within these areas, it is recommended that a rare plant survey be conducted within
the construc on footprint before construc on commences. Standard cleaning procedures used for
construc on equipment is recommended prior to equipment arriving on-site, to reduce the spread of
weeds and/or noxious species in the Project study areas.
Use of the proposed barge landing site is not an cipated to result in nega ve hydrological impacts to
the mouth of Li le Smith Creek or ﬁsh species in the Mackenzie River provided the ﬁnal design considers
ways to limit poten al sediment deposi on at the mouth of Li le Smith Creek and is temporary in
nature. If sediment-ﬁll is required to be deposited in the Mackenzie River, it is recommended that sitespeciﬁc mi ga on measures are developed to retain material on-site and limit the downstream
movement of the materials. Exact plans for the barge landing have yet to be ﬁnalized and will be subject
to consulta on and review from applicable regulatory authori es.
Prior to the start of construc on, a Project-speciﬁc EPP should be prepared which will include mi ga on
measures to reduce an cipated adverse eﬀects of the Project on the environment. Considera on should
be given to the following mi ga on measures in the future development of the EPP:
·
·

Schedule and conduct ac vi es to adhere to applicable ming windows and avoid restricted
ac vity periods, where prac cal;
Develop a plan for construc on to minimize poten al impacts to watercourse, riparian areas,
and general ﬁsh habitat, including sediment and erosion control measures;
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·
·
·
·

Develop mi ga on measures for construc on to reduce poten al impacts to terrestrial habitats
and species, including Woodland Caribou;
Develop a spill response plan and equipment re-fueling procedures;
Develop a con ngency plan for incidental discoveries of sensi ve or protected species; and,
Develop a reclama on and re-vegeta on plan in the event of signiﬁcant vegeta on loss.
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5.0

Conclusion
This report was prepared by Dillon for the sole beneﬁt of Enbridge. The material in the report reﬂects
Dillon’s judgement in light of the informa on available to Dillon at the me of prepara on. Any use
which a third party (i.e., a party other than Enbridge) makes of this report, or any reliance on or
decisions made based on it, are the responsibili es of such third par es. Dillon accepts no responsibility
for damages, if any, suﬀered by any third party as a result of decisions made or ac ons based on this
report.
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Table A-1: Results of Fish Sampling during the October 2018 and September 2019 Site Assessments

Date
Captured
(M/D/Y)

Scien ﬁc
Name

Fork Length
(mm)

Quan ty

Capture
Method
(EF, MT)

NWT Status

Bull Trout

Salvelinus
conﬂuentus

510

1

AN

Sensi ve

10/15/18

Slimy Sculpin

Co us
cognatus

35

2

EF

Secure

10/15/18

Slimy Sculpin

C. cognatus

55

2

EF

Secure

10/15/18

Longnose
Sucker

Catostomus
catostomus

100

1

EF

Secure

10/15/18

Slimy Sculpin

C. cognatus

50

1

EF

Secure

10/15/18

Slimy Sculpin

C. cognatus

55

1

EF

Secure

10/15/18

Longnose
Sucker

C. catostomus

75

1

EF

Secure

10/15/18

Longnose
Sucker

C. catostomus

125

1

EF

Secure

10/15/18

Longnose
Sucker

C. catostomus

170

1

EF

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

63

2

SN

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

65

1

SN

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

68

1

SN

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

60

1

SN

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

54

1

SN

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

n/a
(escaped net)

2

SN

Secure

10/15/18

Slimy Sculpin

C. cognatus

20

2

EF

Secure

10/15/18

Slimy Sculpin

C. cognatus

65

1

EF

Secure

09/05/19

Arctic Grayling

Thymallus
arcticus

295

1

AN

Secure

10/16/18

Burbot

Lota lota

100

1

EF

Secure

10/16/18

Arctic Grayling

Thymallus
arcticus

70

1

EF

Secure

Common
Name

MOUTH OF LITTLE SMITH CREEK
09/05/19
REACH 1

REACH 2

REACH 4

REACH 5
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Date
Captured
(M/D/Y)

Common
Name

Scien ﬁc
Name

Fork Length
(mm)

Quan ty

Capture
Method
(EF, MT)

NWT Status

10/16/18

Slimy Sculpin

C. cognatus

20

2

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

35

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

40

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

55

1

EF

Secure

10/15/18

Slimy Sculpin

C. cognatus

40

1

MT

Secure

10/16/18

Slimy Sculpin

C. cognatus

50

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

60

2

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

70

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

75

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

90

1

EF

Secure

10/16/18

Slimy Sculpin

C. cognatus

100

1

EF

Secure

10/16/18

Spoonhead
Sculpin

Cottus ricei

40

1

EF

Secure

10/16/18

Spoonhead
Sculpin

C. ricei

50

1

EF

Secure

10/16/18

Arctic Grayling

T. arcticus

75

1

EF

Secure

09/06/19

Arctic Grayling

Thymallus
arcticus

280

1

AN

Secure

10/17/18

Slimy Sculpin

C. cognatus

35

1

EF

Secure

10/17/18

Slimy Sculpin

C. cognatus

50

1

EF

Secure

10/17/18

Slimy Sculpin

C. cognatus

70

1

EF

Secure

10/17/18

Slimy Sculpin

C. cognatus

80

1

EF

Secure

10/17/18

Slimy Sculpin

C. cognatus

100

1

EF

Secure

10/17/18

Slimy Sculpin

C. cognatus

105

1

EF

Secure

10/17/18

Longnose
Sucker

C. catostomus

110

1

EF

Secure

10/17/18

Northern Pike

Esox lucius

150

1

EF

Secure

REACH 6

REACH 7

EF = Electrofishing
MT = Minnow trapping
SN = Sein netting
AN = Angling
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Table A-2: Complete List of Plant Species Observed during the October 2018 and July 2019 Site Assessments

Common Name

Scien ﬁc Name

NWT Status

Alaska Paper Birch

Betula neoalaskana

Secure

Alaska Willow

Salix alaxensis

Secure

Alpine Bilberry

Vaccinium uliginosum

Secure

Alpine Knotweed

Bistorta vivipara

Secure

Alpine Milk-vetch

Astragalus alpinus

Secure

Solidago multiradiata

Secure

Alpine Sweet-vetch

Hedysarum alpinum

Secure

Alsike Clover

Trifolium hybridum

Alien

Astragalus americanus

Secure

Vicia americana

Secure

Elaeagnus commutata

Secure

Euphrasia subarctica

Secure

Lupinus arcticus

Secure

Rubus arcticus

Secure

Symphyotrichum sp.

Secure

Awnless Brome

Bromus inermis

Alien

Balsam Poplar

Populus balsamifera

Secure

Juncus balticus

Secure

Mitella nuda

Secure

Salix bebbiana

Secure

Lotus corniculatus

Alien

Bitter Fleabane

Erigeron acris

Secure

Black Crowberry

Empetrum nigrum

Secure

Black Medick

Medicago lupulina

Alien

Black Spruce

Picea mariana

Secure

Aquilegia brevistyla

Secure

Salix myrtillifolia

Secure

Calamagrostis canadensis

Secure

Astragalus bodinii

Secure

Kalmia polifolia

Secure

Andromeda polifolia

Secure

Boreal Sagebrush

Artemisia borealis

Secure

Boreal Sweet- vetch

Hedysarum boreale

Secure

Shepherdia canadensis

Secure

Alpine Multiray Goldenrod

American Milk-vetch
American Purple Vetch
American Silverberry
Arctic Eyebright
Arctic Lupine
Arctic Raspberry
Aster species

Baltic Rush
Bare-stem Bishop's Cap
Bebb Willow (long-beaked willow)
Bird's-foot Trefoil

Blue Columbine
Blueberry Willow
Blue-jointed Reed Grass
Bodin's Milk-vetch
Bog Laurel
Bog Rosemary

Buffalo-berry
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Common Name

Scien ﬁc Name

NWT Status

Bulrush Sedge

Carex scirpoidea

Secure

Ribes oxyacanthoides

Secure

Juncus castaneus

Secure

Cinquefoil species

Potentilla sp.

Secure

Clover species

Trifolium sp.

Alien (Invasive)

Common Bearberry

Arctostaphylos uva-ursi

Secure

Common Dandelion

Taraxacum officinale

Alien

Common Juniper

Juniperus communis

Secure

Rhododendron groenlandicum

Secure

Common Plantain

Plantago major

Alien

Common Timothy

Phleum pratense

Alien

Common Yarrow

Achillea millefolium

Secure

Eriophorum sp.

Secure

Lathyrus ochroleucus

Secure

Salix planifolia

Secure

Dwarf Dogwood

Cornus canadensis

Secure

Dwarf Red Raspberry

Rubus pubescens

Secure

Dwarf Scouring-rush

Equisetum scirpoides

Secure

Elegant Goldenrod

Solidago lepida

Secure

Elegant Hawksbeard

Askellia elegans

Secure

Salix pseudomonticola

Secure

Equisetum arvense

Secure

Chamerion angustifolium

Secure

Fox-Tail Barley

Hordeum jubatum

Secure

Glandular Birch

Betula glandulosa

Secure

Golden Fruit Sedge

Carex aurea

Secure

Green Alder

Alnus viridis

Secure

Carex capillaris

Secure

Epilobium ciliatum

Secure

Hooded Ladies' -tresses

Spiranthes romanzoffiana

Secure

Intermediate Quackgrass

Thinopyrum intermedium

Alien

Carex media

Secure

Pinus banksiana

Secure

Kentucky Bluegrass

Poa pratensis

Secure

Labrador Lousewort

Pedicularis labradorica

Secure

Chamaedaphne calyculata

Secure

Canada Gooseberry
Chestnut Rush

Common Labrador Tea

Cotton-grass species
Cream Vetchling
Diamond-leaved Willow

False Mountain Willow
Field Horsetail
Fireweed

Hairlike Sedge
Hairy Willowherb

Intermediate Sedge
Jack Pine

Leatherleaf
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Common Name

Scien ﬁc Name

NWT Status

Lesser Rattlesnake Plantain

Goodyera repens

Secure

Lewis Blue Flax

Linum lewisii

Secure

Lindley's Aster

Symphyotrichum ciliolatum

Secure

Little Yellow Rattle

Rhinanthus minor

Secure

Littletree Willow

Salix arbusculoides

Secure

Low Fleabane

Erigeron humilis

Secure

Low Northern Sedge

Carex concinna

Secure

Marsh Arrowgrass

Triglochin palustris

Secure

Marsh Grass-of-parnassus

Parnassia palustris

Secure

Marsh Horsetail

Equisetum palustre

Secure

Marsh Willowherb

Epilobium palustre

Secure

Menzies Pink Campion

Silene menziesii

Secure

Narrow-lead Hawksbeard

Crepis tectorum

Alien

Arnica angustifolia

Secure

Collomia linearis

Alien

Rhododendron tomentosum

Secure

Northern Bedstraw

Galium boreale

Secure

Northern Bog Sedge

Carex gynocrates

Secure

Northern Comandra

Geocaulon lividum

Secure

Gentianella amarella

Secure

Juncus alpinoarticulatus

Secure

Carex utriculata

Secure

Potentilla norvegica

Secure

One-sided Wintergreen

Orthilia secunda

Secure

Paper Birch

Betula papyrifera

Secure

Pendant-pod Locoweed

Oxytropis deflexa

Secure

Pennsylvania Cinquefoil

Potentilla pensylvanica

Secure

Philadelphia Fleabane

Erigeron philadelphicus

Secure

Matricaria discoides

Alien

Pink Pyrola

Pyrola asarifolia

Secure

Prickly Rose

Rosa acicularis

Secure

Primrose species

Primula sp.

Secure

Raup's Paintbrush

Castilleja raupii

Secure

Gentianopsis detonsa

Secure

Arctous rubra

Secure

Narrowleaf Arnica
Narrow-leaved Collomia
Narrow-leaved Labrador Tea

Northern Gentian
Northern Green Rush
Northwest Territory Sedge
Norwegian Cinquefoil

Pineapple Weed

Raup's Sheared Gentian
Red Bearberry
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Common Name

Scien ﬁc Name

NWT Status

Red Osier Dogwood

Cornus stolonifera

Secure

Rubus idaeus

Secure

Phalaris arundinacea

Undetermined

Festuca rubra

Secure

River Beauty

Chamerion latifolium

Secure

Rock Cranberry (Lingonberry)

Vaccinium vitis-idaea

Secure

Agrostis scabra

Secure

Rush species

Juncus sp.

--

Russet Sedge

Carex saxatilis

Secure

Saline Plantain

Plantago eriopoda

Secure

Sandbar Willow

Salix interior

Secure

Scabrous Black Sedge

Carex atratiformis

Secure

Scotch False Asphodel

Tofieldia pusilla

Secure

Scouler Willow

Salix scouleriana

Secure

Triglochin maritima

Secure

Sedge species

Carex sp.

--

Shore Sedge

Carex lenticularis

Secure

Short-leaved Fescue

Festuca brachyphylla

Secure

Shrubby Cinquefoil

Dasiphora fruticosa

Secure

Shy Wallflower

Erysimum coarctatum

Secure

Siberian Aster

Eurybia sibirica

Secure

Siberian Yarrow

Achillea alpina

Secure

Potentilla anserina

Secure

Slender Wild Rye

Elymus trachycaulus

Secure

Slim-stem Reed Grass

Calamagrostis stricta

Secure

Smooth Brome

Bromus inermis

Alien (Invasive)

Speckled Alder

Alnus incana

Secure

Squashberry (High-bush Cranberry)

Viburnum edule

Secure

Sticky Goldenrod

Solidago simplex

Secure

Strawberry-blite

Blitum capitatum

Secure

Sweet Gale

Myrica gale

Secure

Sweet-clover species

Melilotus sp.

Alien (Invasive)

Eriophorum triste

Secure

Platanthera aquilonis

Secure

Equisetum hyemale

Secure

Larix laricina

Secure

Red Raspberry
Reed Canary Grass
Richardson's Red Fescue

Rough Bentgrass

Seaside Arrowgrass

Silverweed

Tall Cotton-grass
Tall Northern Green Orchid
Tall Scouring Rush
Tamarack
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Common Name

Scien ﬁc Name

NWT Status

Tilesius Sagebrush

Artemisia tilesii

Secure

Toad Rush

Juncus bufonius

Secure

Trembling Aspen

Populus tremuloides

Secure

Tufted Hairgrass

Deschampsia cespitosa

Secure

Turnip

Brassica napus

Alien

Twinflower

Linnaea borealis

Secure

Two-flowered Rush

Juncus biglumis

Secure

Umbellate Hawkweed

Hieracium umbellatum

Secure

Vanilla Sweet Grass

Anthoxanthum hirtum

Secure

Variegated Horsetail

Equisetum variegatum

Secure

Veined Meadow Rue

Thalictrum venulosum

Secure

Virginia Strawberry

Fragaria virginiana

Secure

Virginia Strawberry

Fragaria virginiana

Secure

Carex aquatilis

Secure

Lappula occidentalis

Undetermined

Betula papyrifera

Secure

Symphyotrichum ericoides

Secure

Picea glauca

Secure

Melilotus alba

Alien

Salix sp.

--

Worm-seed Wallflower

Erysimum cheiranthoides

Alien

Yellow Mountain Avens

Dryas drummondii

Secure

Beard Lichen species

Usnea sp.

--

Bighorn Pixie Lichen

Cladonia cornuta

Secure

Boreal Pixie-cup Lichen

Cladonia borealis

Secure

Conocephalum salebrosum

Undetermined

Cladonia sp.

--

Cladonia arbuscula

Secure

Peltigera canina

Secure

Golden Fuzzy Fen Moss

Tomenthypnum nitens

Secure

Green Starburst Lichen

Parmeliopsis ambigua

Secure

Cladonia rangiferina

Secure

Parmelia sulcata

Secure

Polytrichum juniperinum

Secure

Water Sedge
Western Stickseed
White Birch
White Heath Aster
White Spruce
White Sweet-clover
Willow species

LICHENS & MOSSES

Cat-tongue Liverwort
Cladonia Lichen
Combed Reindeer Lichen
Felt Pelt Lichen

Grey Reindeer Lichen
Hammered Shield Lichen
Juniper Hair-cap Moss
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Common Name

Scien ﬁc Name

NWT Status

Sphagnum magellanicum

Secure

Cladonia pyxidata

Secure

Peltigera sp.

--

Pleurozium schreberi

Secure

Sphagnum Moss

White

--

Stair-step Moss

Hylocomium splendens

Secure

Cladonia stellaris

Secure

Abietinella abietina

Secure

Magellan Sphagnum Moss
Pebbled Pixie-cup Lichen
Pelt Lichen species
Red-stemmed Feather Moss

Star-nosed Reindeer Lichen
Wiry Fern Moss
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Table A-3: Water Quality Parameter Measurements taken during the September 2019 Site Assessment

Date
Sampled

Temperature
Dissolved
(degrees
Oxygen
Celsius)

pH

Conduc vity

Speciﬁc
Conduc vity

TDS

Turbidity

MACKENZIE RIVER (AT PROPOSED BARGE LANDING SITE)
09/05/19

13.2

10.24

8.30

218.5

282.0

183

45.50

9.7

11.31

8.30

200.3

284.4

185

5.90

7.9

11.75

8.35

193.6

287.8

187

4.65

7.9

11.78

8.26

193.2

287.0

187

5.34

8.3

11.64

8.30

195.1

286.5

186

5.00

10.4

11.07

8.34

203.3

282.1

183

5.55

9.8

11.25

8.26

199.0

280.3

182

5.65

9.4

11.38

8.28

194.8

277.6

180

5.85

9.8

11.34

8.32

212.1

299.3

195

4.50

MOUTH OF LITTLE SMITH CREEK
09/05/19
REACH 1
09/05/19
REACH 2
09/05/19
REACH 3
09/05/19
REACH 4
09/05/19
REACH 5
09/05/19
REACH 6
09/05/19
REACH 7
09/05/19
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Table A-4: Results of Breeding Bird Surveys during July 2019 Assessment

Birds Observed

BBS1

BBS2

BBS3

BBS4

BBS5

BBS6

Gray Jay

--

1

--

1

--

--

Orange-crowned Warbler

--

1

--

--

--

--

Tenessee Warbler

--

1

--

--

--

--

Hairy Woodpecker

--

--

1

--

--

--

Northern Flicker

--

--

--

1

--

--

Song Sparrow

--

--

--

--

1

--

Unidentified Songbird

--

1

--

--

--

--

INCIDENTALS (I.E., OBSERVED OUTSIDE OR BEFORE SURVEY)
Unidentified Songbird

1

--

--

--

--

8

Hermit Thrush

1

--

--

--

--

2

Unidentified Sparrow

--

--

--

1

3

--

Dark-eyed Junco

--

--

--

2

--

4

Tenesse Warbler

--

--

--

--

--

2

Song Sparrow

--

--

--

--

--

2

Gray Jay

--

--

--

--

--

3

Red Squirrel

1

--

--

--

--

--
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Table A-5: Bird Species Observed in the Terrestrial Study Area during the 2018 and 2019 Site Visits (including
formal surveys and incidental observations)

Scientific Name

NWT Status1

SARA Status2

Alder Flycatcher

Empidonax alnorum

Not listed

Not listed

Boreal Chickadee

Poecile hudsonicus

Not listed

Not listed

Perisoreus canadensis

Not listed

Not listed

Branta canadensis

Secure

Not listed

Common Raven

Corvus corax

Secure

Not listed

Dark-eyed Junco

Junco hyemalis

Not listed

Not listed

Perisoreus canadensis

Secure

Not listed

Hermit Thrush

Catharus guttatus

Not listed

Not listed

Lincoln's Sparrow

Melospiza lincolnii

Not listed

Not listed

Spinus pinus

Not listed

Not listed

Red-tailed Hawk

Buteo jamaicensis

Secure

Not at Risk

Ruby-crowned Kinglet

Regulus calendula

Not listed

Not listed

Song Sparrow

Melospiza melodia

Not listed

Not listed

Spotted Sandpiper

Actitis macularius

Not listed

Not listed

Falcipennis canadensis

Secure

Not listed

Swamp Sparrow

Melospiza georgiana

Not listed

Not listed

Tennessee Warbler

Leiothlypis peregrina

Not listed

Not listed

Laridae sp.

Not listed

Not listed

Passeridae sp.

Not listed

Not listed

Piranga ludoviciana

Not listed

Not listed

White-crowned Sparrow

Zonotrichia leucophrys

Not listed

Not listed

White-winged Crossbill

Loxia leucoptera

Secure

Not listed

Yellow-rumped Warbler

Setophaga coronata

Not listed

Not listed

Species

Canada Jay
Canada Goose

Grey Jay

Pine Siskin

Spruce Grouse

Unidentified Gull
Unidentified Sparrow
Western Tanager

1

Refers to legal status under the Species at Risk (NWT) Act (SNWT 2009, c. 16).
to legal status under Schedule 1 of the federal Species at Risk Act (SC 2002, c. 29).

2 Refers
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Table A-6: Environmental Conditions during Breeding Bird Surveys Conducted in October 2018

Survey #

Location

Habitat

Birds Observed

Survey 1

Camp

Young balsam poplar in clearing; human altered; None
near ROW; surrounded by spruce forest with
Incidentals: Uniden ﬁed Songbird (1),
moderate understory, abundant snags, and
Hermit Thrush (1), Red Squirrel (1)
CWD

Survey 2

Along ROW Mixed young to maturing tamarack, spruce,
Gray Jay (1), Orange-crowned Warbler
poplar; surrounded by spruce forest with
(1), Tennessee Warbler (1),
moderate understory abundant snags and CWD Unidentified Songbird (1)
Incidentals: None

Survey 3

Along ROW Bottom of slope, 200 m from creek; mixed
Hairy Woodpecker (1)
tamarack, spruce, poplar; surrounded by spruce Incidentals: None
forest with moderate understory abundant
snags and CWD

Survey 4

Along ROW Mixed, maturing tamarack, spruce, poplar;
surrounded by spruce forest with moderate
understory, abundant snags, and CWD

Gray Jay (1), Northern Flicker (1)
Incidentals: Uniden ﬁed Sparrow (1),
Dark-eyed Juncos (2)

Survey 5

Along ROW Young poplar, surrounded by mature spruce
forest with moderate understory, abundant
snags, and CWD

Song Sparrow (1)
Incidentals: Uniden ﬁed Sparrow (3)

Survey 6

Creek side, Within creek bed on large gravel bar; mixed
near slide willows, tamarack, spruce, poplar; surrounded
by spruce forest with moderate understory
abundant snags and CWD

None
Incidentals: Uniden ﬁed Songbird (8),
Hermit Thrush (2), Dark-eyed Juncos
(4), Tennessee Warbler (2), Song
Sparrow (2), Gray Jay (3)

Note: Incidentals are considered birds that were observed outside of the 75 m survey radius during the survey or were observed
before the survey began.
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Appendix B
B

Aquatic Site Cards
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Location
Coordinates
REPRESENTATIVE PHOTOS

Mackenzie River
September 5, 2019
S. Kalyn, C. Van Veen
Proposed barge landing
64.427981, -124.772936

North (July 2019)

South (September 2019)

East (September 2019)

West (July 2019)

Enbridge Pipelines (NW) Inc.
Supplemental Environmental Studies Report – Line 21 KP 158 Project
October 2019 – 18-8582

Ground Cover (September 2019)
Aerial View East (September 2019)
CHANNEL MORPHOLOGY
Dominant channel morphology
Run
Surface Water Velocity (m/sec)
0.52
0.70
0.87
SUBSTRATES (AVERAGE)
Boulder
5%
Cobble
20%
Gravel
25%
Sand
50%
Fines (sediment)
0%
Embededness
30%
DISTURBANCE INDICATORS
Eroding banks
Yes
Confinement
No
Islands
Yes
Channel pattern
Meandering
WATER QUALITY PARAMETERS (September 5, 2019)
Temperature
13.2
Dissolved Oxygen
10.24
pH
8.3
Conductivity
218.5
Specific Conductivity
282
Total Dissolved Solids (mg/L)
183
Turbidity
45.5

Enbridge Pipelines (NW) Inc.
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
Coordinates
Habitat Quality

Little Smith Creek
September 5, 2019
S. Kalyn, C. Van Veen
Mouth of Little Smith Creek
64.430407, -124.772982
Spawning: high likelihood for spawning in lower reaches of
Li le Smith Creek due to presence of cobble and gravel
substrates. The mouth of Li le Smith Creek does not
provide spawning habitat due to the turbulent nature
where it converges with the Mackenzie River.
Rearing: The mouth of Little Smith Creek does not provide
suitable rearing habitat from the confluence to ~100 m
upstream due to higher velocities. The lower reaches of
Little Smith Creek (downstream of the Project study area)
do provide rearing opportunities in shallow, slower flowing
creek braids and side channels.

REPRESENTATIVE PHOTOS

Upstream (July 2019)

Downstream (July 2019)

Upstream (September 2019)

Downstream (September 2019)

Enbridge Pipelines (NW) Inc.
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North Bank (September 2019)
CHANNEL MORPHOLOGY
Dominant channel morphology
SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

Aerial View East (September 2019)
Riffle: run
5%
60%
20%
10%
5%
None
None
None
None
Bull trout

DISTURBANCE INDICATORS
Eroding banks
Yes
Confinement
No
Islands
Yes
Channel pattern
Meandering
WATER QUALITY PARAMETERS (September 5, 2019)
Temperature
9.7
Dissolved Oxygen
11.31
pH
8.3
Conductivity
200.3
Specific Conductivity
284.4
Total Dissolved Solids (mg/L)
185
Turbidity
5.9
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
1 of 7
10 U 0415439; 7146670
10 U 0415438; 7146773
125
Spawning: moderate spawning potential due to the dominance
of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting of
the right bank and presence of a few large boulders and micropockets of slower moving water.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Downstream (October 2018)

Right bank (October 2018)

Reach 1 substrate (October 2018)
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Upstream (September 2019)

Downstream (September 2019)

South Creek Side Channel (September 2019)
CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
Riffle: run
Bankful width (m)
48.2
Wetted width (m)
17.3
Bankful depth (m)
0.8
Wetted depth (m)
0.1
Average Velocity (m/sec)
0.68
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Riffle: run
Wetted depth - mainstem (m)
0.55
Wetted depth - braid (m)
0.13
Bar width (m)
0.161
Average Surface Velocity (m/sec) 1.07
Mainstem
SUBSTRATES (AVERAGE)
Boulder
5%
Cobble
70%

North Bank (September 2019)

43.7
11.0
1.0
0.25

42.8
11.4
0.8
0.33

0.73
0.15
0.045

0.87
0.16

Enbridge Pipelines (NW) Inc.
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Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

20%
5%
0%
None
None
None
None
Slimy sculpin
Longnose sucker

Benthic invertebrates
Water boatmen
DISTURBANCE INDICATORS
Eroding banks
Yes
Confinement
No
Islands
Yes
Channel pattern
Meandering
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
7.9
Dissolved Oxygen
11.75
pH
8.35
Conductivity
193.6
Specific Conductivity
287.8
Total Dissolved Solids (mg/L)
187
Turbidity
4.65
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
2 of 7
10 U 0415438; 7146733
10 U 0415510; 7146832
97
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting
of the right bank and presence of a few large boulders and
micro-pockets of slower moving water. Presence of some
instream CWD adds minimal complexity.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Downstream (October 2018)

Right bank (October 2018)

Reach 2 substrate (October 2018)
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Upstream (September 2019)

North Bank (September 2019)
CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
Run: riffle
Bankful width (m)
48
Wetted width (m)
17.3
Bankful depth (m)
0.8 – 1
Wetted depth (m)
0.4
Average Velocity (m/sec)
0.36
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Run; riffle
Wetted width (m)
Wetted depth - mainstem (m)
0.59+
Wetted depth - braid (m)
0.39+
Bar width (m)
17.6-20.8
Average Surface Velocity (m/sec) 0.62
Mainstem
Average Surface Velocity (m/sec) 1.50
Braid

Downstream (September 2019)

South Bank (September 2019)

51.1
23.1
0.8 – 1
0.3

0.56+
0.38+
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0.59+
0.35+

SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

0%
70%
15%
15%
0%
None
None
Minimal
None
Longnose sucker
Slimy sculpin
Arctic grayling

Benthic invertebrates
None observed
DISTURBANCE INDICATORS
Eroding banks
Yes
Confinement
No
Islands
Yes
Channel pattern
Meandering
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
7.9
Dissolved Oxygen
11.78
pH
8.26
Conductivity
193.2
Specific Conductivity
287
Total Dissolved Solids (mg/L)
187
Turbidity
5.35
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. VanVeen
3 of 7
10 U 0415581; 7146870
10 U 0415438; 7146733
75
Spawning: moderate to high spawning potential due
to the presence of suitable areas of cobble and
gravel substrates and slower moving runs.
Rearing: Excellent complexity of habitat provided by
shallow, slow-moving channel braids along left bank.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Downstream (October 2018)

Site conditions at the time of assessment

Sediment accumulation (October 2018)

Enbridge Pipelines (NW) Inc.
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(October 2018)

Upstream (September 2019)

Unstable slope on north bank (September 2019)
CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
N/A
Bankful width (m)
48
Wetted width (m)
17.3
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Riffle: run
Wetted width (m)
25.4-27.8
Wetted depth - mainstem (m)
0.42
Wetted depth - braid (m)
Bar width (m)
12.7
Average Surface Velocity (m/sec) 1.24
Mainstem
Average Surface Velocity (m/sec) - Braid
-

Downstream (September 2019)

Aerial view (September 2019)

51.1
23.1

0.52

Enbridge Pipelines (NW) Inc.
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0.54

SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

None observed
Minimal
Some present
None
None observed

Benthic invertebrates
None observed
DISTURBANCE INDICATORS
Eroding banks
Yes
Confinement
No
Islands
Yes
Channel pattern
Straight
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
8.3
Dissolved Oxygen
11.64
pH
8.3
Conductivity
195.1
Specific Conductivity
286.5
Total Dissolved Solids (mg/L)
186
Turbidity
5
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 15, 2018 and September 5, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
4 of 7
10 U 0415581; 7146870
10 U 0415642; 7146847
100
Spawning: moderate to high spawning potential due to
the dominance of cobble and gravel substrates and
slower moving runs.
Rearing: Excellent complexity of habitat provided by
deep pools, undercut banks, and overhanging riparian
vegetation at upstream end of Reach 4.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Right bank, looking upstream (October 2018)

Downstream, from top of bank (October 2018)

Pool habitat at upstream end of Reach 4 (October
2018)
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Upstream (September 2019)

Downstream (September 2019)

Unstable Slope on North Bank (September 2019)

Downstream view of Unstable Slope (September
2019)

CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Wetted width (m)
Wetted depth - mainstem (m)
Wetted depth - braid (m)
Bar width (m)
Average Surface Velocity (m/sec) Mainstem
Average Surface Velocity (m/sec) - Braid

Riffle: pool: run
43.6
7.6
1 – 1.3
0.55
0.37

53
25.6
1 – 1.3
0.3

Riffle; pool; run
25-45
0.3-0.7
1.52
-
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SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

0%
50%
30%
20%
0%
None observed
Moderate
None
None
Slimy sculpin
Arctic grayling

Benthic invertebrates
None observed
DISTURBANCE INDICATORS
Eroding banks
No
Confinement
No
Islands
Yes
Channel pattern
Braided
WATER QUALITY PARAMETERS (September 5, 2019)
Temperature
10.4
Dissolved Oxygen
11.07
pH
8.34
Conductivity
203.3
Specific Conductivity
282.1
Total Dissolved Solids (mg/L)
183
Turbidity
5.55
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 16, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
5 of 7
10 U 0415675; 7146780
10 U 0415730; 7146702
360
Spawning: moderate to high spawning potential due to
the dominance of cobble and gravel substrates and
slower moving runs.
Rearing: Excellent complexity of habitat provided by
deep pools, undercut banks, and overhanging riparian
vegetation.

REPRESENTATIVE PHOTOS

Upstream (October 2019)

Downstream end of Reach 5 (October 2019)

Partially frozen side channel in upper reach
(October 2019)

Pool habitat in downstream reaches (October
2019)
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Upstream (September 2019)

Downstream (September 2019)

North bank (September 2019)
Substrate and water colour (September 2019)
CHANNEL MORPHOLOGY
Dominant channel morphology
Riffle: run: pool
Bankful width (m)
75
Wetted width (m)
25
Bankful depth (m)
1
Wetted depth (m)
0.3 – 0.8
Average Velocity (m/sec)
0.35
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Riffle; run; pool
Wetted width (m)
Wetted depth - mainstem (m)
0.36
0.42
0.46
Wetted depth - braid (m)
0.81
0.86
1.04
Bar width (m)
Average Surface Velocity (m/sec) 0.56
Mainstem
Average Surface Velocity (m/sec) 1.51
Braid
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SUBSTRATES (AVERAGE)
Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

0%
50%
30%
20%
0%
None observed
Moderate
None
None
Burbot
Arctic grayling
Slimy sculpin

Benthic invertebrates
None observed
DISTURBANCE INDICATORS
Eroding banks
No
Confinement
No
Islands
Yes
Channel pattern
Braided
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
9.8
Dissolved Oxygen
11.25
pH
8.26
Conductivity
199
Specific Conductivity
280.3
Total Dissolved Solids (mg/L)
182
Turbidity
5.65
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 16, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
6 of 7
10 U 0416071; 7146622
10 U 0415730; 714602
400
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Overall minimal rearing opportunities; little to no
refuge for juvenile fish except for some light undercutting
of the left bank and presence of a few large boulders and
micro-pockets of slower moving water.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Frozen lower reaches along left bank Upstream
(October 2018)

Upper reaches moderately confined to left bank
Upstream (October 2018)

Upper reach along right bank Upstream (October
2018)
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Upstream (September 2019)

Downstream (September 2019)
CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Wetted width (m)
Wetted depth - mainstem (m)
Wetted depth - braid (m)
Bar width (m)
Average Surface Velocity (m/sec) Mainstem
Average Surface Velocity (m/sec) - Braid
SUBSTRATES (AVERAGE)

Upstream (September 2019)

Aerial view (September 2019)
Riffle: run
42
14
1 – 1.2
0.2 – 0.4
0.3
Riffle; run
0.44
0.24
12.6
0.55

-

0.47
0.24
22.7

1.04
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-

0.49
0.26

Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

0%
30%
60%
10%
0%
None observed
Minimal
None observed
None observed
Slimy sculpin
Spoonhead sculpin
Arctic grayling

Benthic invertebrates
Mayfly nymph
DISTURBANCE INDICATORS
Eroding banks
No
Confinement
Moderate confinement to left bank due to large gravel bar
Islands
Yes
Channel pattern
Braided
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
9.4
Dissolved Oxygen
11.38
pH
8.28
Conductivity
194.8
Specific Conductivity
277.6
Total Dissolved Solids (mg/L)
180
Turbidity
5.85
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AQUATIC HABITAT SITE CARD
Stream Name (gaz / local)
Date Assessed
Surveyors
Reach
UTM (upstream)
UTM (downstream)
Length of Reach (m)
Habitat Quality

Little Smith Creek
October 17, 2018 and September 6, 2019
S. Kalyn, J. Mikelsons, C. Van Veen
7 of 7
10 U 0416071; 7146622
10 U 0416280; 7146891
300
Spawning: moderate spawning potential due to the
dominance of cobble and gravel substrates.
Rearing: Moderate complexity of habitat provided by
pools, slower flowing side channels, undercut banks, and
overhanging riparian vegetation.

REPRESENTATIVE PHOTOS

Upstream (October 2018)

Downstream (October 2018)

Lower reaches at bridge crossing (October 2018)

Substrates (October 2018)
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Upstream (September 2019)

Aerial view (September 2019)
CHANNEL MORPHOLOGY October 2018
Dominant channel morphology
Bankful width (m)
Wetted width (m)
Bankful depth (m)
Wetted depth (m)
Average Velocity (m/sec)
CHANNEL MORPHOLOGY September 2019
Dominant channel morphology
Wetted width (m)
Wetted depth - mainstem (m)
Wetted depth - braid (m)
Bar width (m)
Average Surface Velocity (m/sec) Mainstem
Average Surface Velocity (m/sec) - Braid
SUBSTRATES (AVERAGE)

Downstream (September 2019)

Aerial view (September 2019)
Run: riffle: pool
75
24
0.8 – 1
0.15 – 0.3
0.45

-

Riffle; pool; run
25-45
0.65
0.66
0.98
-
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-

0.67

Boulder
Cobble
Gravel
Sand
Fines (sediment)
Instream vegetation
COMPLEXITY
Instream complexity
Course woody debris
Large woody debris
FISH PRESENCE
Fish species observed

0%
60%
30%
10%
0%
None observed
Moderate
None observed
Minimal
Northern pike
Longnose sucker
Slimy sculpin

Benthic invertebrates
Stonefly
DISTURBANCE INDICATORS
Eroding banks
No
Confinement
No
Islands
Yes
Channel pattern
Braided
WATER QUALITY PARAMETERS (September 6, 2019)
Temperature
9.8
Dissolved Oxygen
11.34
pH
8.32
Conductivity
212.1
Specific Conductivity
299.3
Total Dissolved Solids (mg/L)
195
Turbidity
4.5
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Fish
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Photo 1: Fish sampling in October 2018 was conducted using a combination of electrofisher and Gee-type
minnow traps baited with dry cat food or cheese strings.

Photo 2: Fish sampling in September 2019 was conducted using a combination of seining (pictured above) and
angling.

Enbridge Pipelines (NW) Inc.
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Photo 3: Fish sampling in September 2019 was conducted using a combination of seining and angling (pictured
above).

Photo 4: Bull Trout captured during angling activities near the mouth of Little Fish Creek on September 5, 2019.
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Photo 5: Slimy Sculpin captured during electrofishing activities in Reach 1 on October 15, 2018.

Photo 6: Longnose Sucker captured during electrofishing activities in Reach 1 on October 15, 2018.
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Photo 7: Arctic Grayling captured during seining activities in Reach 2 on September 6, 2019.

Photo 8: Longnose Sucker captured during electrofishing activities in Reach 2 on October 15, 2018.
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Photo 9: Longnose Sucker captured during electrofishing activities in Reach 2 on October 15, 2018.

Photo 10: Slimy Sculpin captured during electrofishing activities in Reach 2 on October 15, 2018.
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Photo 11: Arctic Grayling captured during angling activities in Reach 4 on September 5, 2019.

Photo 12: Age range of Slimy Sculpin captured during electrofishing activities in Reach 4 on October 15, 2018.
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Photo 13: Burbot captured during electrofishing activities in Reach 5 on October 16, 2018.

Photo 14: Juvenile Arctic Grayling captured during electrofishing activities in Reach 5 on October 16, 2018.
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Photo 15: Age range of Slimy Sculpin captured during electrofishing activities in Reach 5 on October 16, 2018.

Photo 16: Spoonhead Sculpin captured during electrofishing activities in Reach 6 on October 16, 2018.
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Photo 17: Juvenile Arctic Grayling captured during electrofishing activities in Reach 6 on October 16, 2018.

Photo 18: Northern Pike captured during electrofishing activities in Reach 7 on October 17, 2018.
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Photo 19: Longnose Sucker captured during electrofishing activities in Reach 7 on October 17, 2018.

Photo 20: Spoonhead Sculpin captured during electrofishing activities in Reach 7 on October 17, 2018.
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Photo 21: Age range of Slimy Sculpin captured during electrofishing activities in Reach 7 on October 17, 2018.
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Wildlife
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Photo 1: Spruce Grouse observed in project study area (October 15, 2018).

Photo 2: Red Squirrel tracks observed in project study area (October 15, 2018).
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Photo 3: Mustelid tracks observed in the project study area (October 15, 2018).

Photo 4: Gray Wolf tracks observed in the project study area (October 16, 2018).
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Photo 5: Red Fox tracks observed in the project study area (October 15, 2018).

Photo 6: Moose observed in project study area near the proposed camp location (July 2019).
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Photo 7: Canada Goose scat observed near the proposed barge location (September 2019).
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Vegetation
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Photo 1: Treed fen observed in project study area, south of Little Smith Creek (photo taken October 15, 2018).

Photo 2: Riparian area of Little Smith Creek observed in project study area (October 15, 2018).
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Photo 3: Floodplain in the Little Smith Creek riparian corridor, observed in project study area (October 17,
2018).

Photo 4: Upland coniferous forest observed in project study area, north of Little Smith Creek (October 16,
2018).
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Photo 5: Young mixedwood forest observed at the maintenance facility at KP 160, in project study area
(October 15, 2018).

Photo 6: View northwest of the slope failure, taken from the creek bed (October 14, 2018).
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Photo 7: View west of upper slope failure, taken from the pipeline ROW (October 16, 2018).

Photo 8: Aerial view of slope failure – dark areas are seepages (October 17, 2018).
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Photo 9: Aerial view of slope failure and ROW (July 2019).

Photo 10: Aerial view of slope failure (July 2019).
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Photo 11: Aerial view of ROW above slope failure (July 2019).

Photo 12: ROW near bridge (July 2019).
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Photo 13: Vegetation surrounding camp location (July 2019).

Photo 14: Aerial view of camp location (July 2019).
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Photo 15: ROW near Mackenzie River (July 2019).

Photo 16: Aerial view of ROW near Mackenzie River (July 2019).
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Photo 17: Proposed barge landing location on the bank of the Mackenzie River looking west (July 2019).

Photo 18: Bank of the Mackenzie River at the proposed barge landing location looking north towards Little
Smith Creek (July 2019).
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Photo 19: Aerial view of the mouth of Little Smith Creek looking east (September 2019).

Photo 20: Aerial view of the proposed barge location on the Mackenzie River looking east (September 2019).
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Photo 21: Bank of the Mackenzie River at the proposed barge landing location looking east towards the ROW
trail (September 2019).

Photo 22: Ground cover at proposed barge landing location (September 2019).
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Archaeological Overview Assessment

Enbridge Pipelines (NW) Inc.
Environmental and Socio-Economic Assessment
July 2020, Rev. 2 – 18-8582

Northwest Territories Archaeological Overview Assessment (AOA)
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Project Name or Project Identifier
Enbridge Pipelines (NW) Inc. Line 21 Planned Maintenance, KP 158 at Little Smith
Creek near Tulita, NWT
Name of Report Author: Brent Murphy
Corporate name of consulting company: Lifeways of Canada Limited
Phone number: 403.730.9461
Fax number: 403.730.5192
E-mail address: brent@lifewaysofcanada.com
Name of proponent contact: Liz Gomes
Corporate name of proponent: Enbridge Pipelines (NW) Inc.
Address: 10175 101 St NW, Edmonton, Alberta T5J 0H3
Phone number: 780-392-4855
Fax number:
E-mail address: liz.gomes@enbridge.com
Name of agent: Tristan Lefler
Corporate name of agent: Dillon Consulting Limited
Address: Suite 200 – 51 Breithaupt Street, Kitchener ON N2H 5G5
Phone number: 519-571-9833
Fax number: 519-571-7424
E-mail address: TLefler@dillon.ca
Development Description
As part of their ongoing maintenance of the Line 21 pipeline, Enbridge Pipeline (NW)
Inc. (Enbridge) is planning maintenance activities to determine if slope stability work
is required at Kilometer Point (KP) 158 near the crossing of Little Smith Creek (the
Project). The Project is located in the Sahtu Region of the Northwest Territories, 70
km south of the community of Tulita (Figure 1 and 2).
As part of their ongoing consultation program for the Project, Enbridge actively
engages with the local indigenous and non-indigenous communities and other
stakeholders in the Sahtu Region. Notification about this proposed pipeline
maintenance project, including a description of the proposed work and schedule, was
completed on September 18, 2018 by email. Follow-up meetings are being planned
to further discuss the Project and the Line 21 pipeline generally.
Methodology
An AOA is a desktop review of a project conducted by a professional archaeologist to
synthesize the existing knowledge of the archaeological resources and available
traditional knowledge to assess landforms for their heritage resource potential.
Background data used in the preparation of an AOA includes archaeological data and
reports, available traditional knowledge (if applicable), surficial geology, regional

cultural and natural histories, ethnographic sources, historical literature, topographic
maps, LIDAR, and orthographic imagery. Site-specific archaeological data was
obtained through an application to access request for the NWT Archaeological Sites
Data submitted to the Prince of Wales Northern Heritage Centre Archaeological
Program. The results of the review are presented below.
Study Area Description
Previous research in the Project area started in the 1950s by the Canadian Museum
of History (MacNeish 1951, 1953) and was followed by several large surveys of the
Mackenzie River Valley (Miller 1972; Miller and Fedirchuk 1973; Miller et al. 1973).
More recently, heritage studies in the Project area have been undertaken for oil and
gas, infrastructure and communication infrastructure such as Mackenzie Pipeline
Project Archaeological Project (Losey 1973), transportation corridor overview
(Fedirchuk and Millar 1981), the Mackenzie Gas Project (Thomson and Stoddard
2001; Clarke et al. 2003, 2004; Clarke and Webster 2005; Webster et al. 2007), and
the Mackenzie Valley Fibre Link Project (Leyden 2018).
There are 26 previously recorded heritage sites within 25 km of the Project with six
sites within 1.5 km of the Project and the closest site associated with the Mackenzie
River winter road (see below). Site LcRo-7 is a prehistoric lithic scatter recorded
during a survey for a proposed bridge location along the Mackenzie River Winter
Road (Hanna 2004) when two lithic flakes were collected from the surface. LcRo-7
was revisited in 2015 and interpreted as being of moderate significance (Leyden
2018). The remaining five sites are reported to have been recorded along Little Smith
Creek along the Mackenzie River and include two historic indigenous campsites LcRo-3 (Millar and Fedirchuck 1973) and LcRo-5 (Hanks and Winter 1986); two
prehistoric lithic scatters - LcRo-1 (Miller and Fedirchuck 1973) and LcRo-6 (Clarke et
al. 2003); and a prehistoric campsite LcRo-8 (Webster et al. 2007).
The remaining twenty sites were recorded along the Mackenzie River and its
tributaries. The seven sites recorded along the Makenzie River are all modern
campsites and include LcRo-2, LcRn1 and LdRp-1 that were recorded for the
Mackenzie Highway Survey (Miller and Fedirchuck 1973), LbRn-12, LfdRo-10, and
LdRo-11 recorded through a survey of Mackenzie Fish Camps (Hanks and Winter
1986), and LdRo-15 that was recorded during a survey for the Norman Wells Pipeline
(Fedirchuk 1982). Seven prehistoric sites were recorded along Big Smith Creek near
the crossing of the winter road and include three isolated find sites (LdRo-3, LdRo-5,
and LdRo-7), a lithic scatter (LdRo-8), and a campsite (LdRo-4) recorded during the
Mackenzie Highway survey (Miller and Fedirchuck 1973), and an isolated find site
(LdRo-9) and a lithic scatter (LdRo-2) recorded during the survey for the Norman
Wells Pipeline (Fedirchuck 1982). Several of the sites recorded along Big Smith
Creek were later revisited as part of studies for the Mackenzie Fish Camp survey
(Hanks and Winter 1986), the Makenzie River Winter Road Bridge Construction
Program (Hanna 2004), and Mackenzie Valley Fibre Link Project (Leyden 2018).
The five sites recorded at the mouth of the Saline River were originally recorded
during the Makenzie Highway Survey (Miller and Fedirchuk 1973) and include a
prehistoric lithic scatter (LbRn-3), a prehistoric isolated find site (LbRn-6), a cabin

(LbRn-5), a grave (LbRn-4), and a historic campsite that includes a grave, a cabin
and a prehistoric component (LbRn-8). Site LbRn-8 was revisited in 2014 and only
the cribbing from the graves was still visible, the cabins are thought to have been
destroyed by forest fire (Leyden 2018).
The final site within 25 km of the Project is a cabin (LcRo-4) that was recorded on the
bank of the Keel River. LcRo-4 is described as a post-war trapping cabin recorded
during the Makenzie Fish Camp survey (Hanks and Winter 1986).
Archaeological Sites
Borden #

LcRo-7
LcRo-3
LcRo-1
LcRo-6
LcRo-5
LcRo-8
LcRo-4
LcRo-2
LcRn-1

Classification

prehistoric
indigenous
historic
prehistoric
prehistoric
indigenous
historic
prehistoric
historic
contemporary

Type/ Feature

scatter (lithic)
campsite/tent frame,
cabin, cache, cabin
scatter (lithic)
scatter (lithic)
campsite
campsite/hearth
cabin
campsite/hearth
campsite/tent frame,
hearth

LbRn-12
LdRo-9
LbRn-3

contemporary
indigenous
historic
historic;
indigenous
historic
prehistoric
prehistoric

LbRn-4

undetermined

burial/grave

LdRo-5
LbRn-5

isolated find
cabin

LdRo-11

prehistoric
historic
historic;
indigenous
historic

LdRo-4
LdRo-8
LbRn-6
LdRo-2

prehistoric
prehistoric
prehistoric
prehistoric

LdRo-10

campsite/tent frame,
hearth
isolated find
scatter (lithic)

cabin
campsite/scatter
(bone and lithic)
scatter (lithic)
isolated find
scatter (lithic), hearth

Permit

Distance
from
Project
(km)

2004-964; 2014017/2015-002

0.1

1973-334
1973-334
2002-916

0.9
1.1
1.2

1983-530
2006-978
1983-530
1973-334

1.2
1.5
5
6.6

1973-334

6.7

1983-530

13.4

1983-530
1981-500
1973-334
1973-334; 2014017/2015-002
1973-334; 2014017/2015-002
1973-334

14.9
16.3
16.4

1983-530

16.8

1973-334; 04-964
1973-334
1973-334
1981-500; 04-964

16.9
17
17
17.1

16.4
16.5
16.7

LdRo-3
LbRn-8
LdRo-7
LdRo-15

prehistoric
prehistoric;
indigenous
prehistoric
contemporary

LdRp-1

contemporary

isolated find
burial, campsite/cabin,
grave
isolated find
campsite
campsite, tent
emplacement

1973-334; 04-964
1983-530; 2014017/2015-002
1973-334; 04-964
1981-500

17.1

1973-334

24.7

17.1
17.3
24

Illustrative Materials
Figure 1: Project footprint illustrating development components and previously
recorded sites (1:50,000 NTS).
Figure 2: Project footprint illustrating development components, area of potential and
previously recorded sites (Ortho photo).
Figure 3: Project footprint with previous Archaeological Impact Assessment Studies.
Evaluation and Results
The Project consists of ongoing maintenance work associated with Line 21 pipeline at
Little Smith Creek at KP 158. The proposed work may include ground disturbance
associated with slope stability as required. The general Project area has been subject
to numerous previous studies including those for the Mackenzie Highway (Miller and
Fedirchuk 1973) and winter road bridge program (Hanna 2004), pipeline projects
(Losey 1973; Thomson and Stoddard 2001; Clarke et al. 2003, 2004; Clarke and
Webster 2005; Webster et al. 2007), fish camp surveys (Hanks and Winter 1986),
and fibre optic cable projects (Leyden 2018). Several of these studies included
surveys within the Project footprint (Figure 3: Hanna 2004; Leyden 2018; Clarke and
Webster 2005; Webster et al. 2007) and resulted in one site, LcRo-7, being recorded
adjacent to the Project.
Based on the current overview, landforms of elevated archaeological potential are
thought to be present along the banks of Little Smith Creek, on elevated well-drained
landforms, and through information on traditional trails and traditional land use. These
characterizations would be confirmed in the field with slow and low helicopter
overflights and on the ground pedestrian survey and subsurface shovel testing.
Recommendations
The Project footprint is interpreted as having potential to impact undisturbed
prehistoric sites and/or modern use sites. Although there have been several surveys
overlapping the present Project footprint, there is a chance that areas that may be
impacted by the current Project fall outside the previously assessed areas. Given the
location of the Project across from the Keele River, a traditional travel route into the
Mackenzie Mountains (Kershwa 2005), and the presence of existing cutlines and
winter road that would allow access, there is also potential for previously
undocumented modern traditional use sites. Based on a review of the previous
research, an AIA is recommended for the Project along the banks of Little Smith
Creek.
All recommendations are subject to review by the Territorial Archaeologist at the

PWNHC.
Recommendations made by:

Date:
November 27, 2018
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EXECUTIVE SUMMARY
In September 2019, Lifeways of Canada Limited (Lifeways) conducted an Archaeological Impact
Assessment (AIA) on behalf of Dillon Consulting Limited for the Enbridge Pipelines (NW) Inc.
Line 21 Planned Maintenance at KP 158 near Little Smith Creek (the Project). The field
component of the AIA included the participation of Tyler Etchinelle and Joseph Ayha from Tulita
Monitoring Services Ltd. (Tulita Renewable Resource Council). The fieldwork was completed
under a Class 2 Northwest Territories (NWT) Archaeologist Permit (2019‐015) issued to Brent
Murphy of Lifeways.
The Project will consist of the replacement of an approximately 510 m segment of the existing
Line 21 pipeline via Horizontal Directional Drill (HDD) near an actively eroding bank of Little
Smith Creek. The segment replacement will take place within the existing Line 21 Right‐of‐Way
(ROW) and within temporary workspace required to accommodate HDD work areas, a barge
landing and access, and a worker camp and laydown yard. The existing pipeline segment that is
being replaced will be removed. The Project is located approximately 65 km south of the
hamlet of Tulita in the Sahtu Region of the NWT.
The fieldwork consisted of a pedestrian survey of the barge landing site, barge landing access
trail, proposed worker camp and laydown yard, and the work areas associated with the HDD.
The AIA revisited the reported location of the previously recorded sites LcRo‐6, LcRo‐7, and
LcRo‐8. Additionally, two modern land use sites on the east bank of the Mackenzie River, the
Lennie family’s cabin complex, and a temporary modern campsite were observed. The AIA
determined that the Project will not impact any significant heritage resource sites.
As a result of the AIA, no further archaeological studies are recommended in conjunction with
the Project.
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1.

INTRODUCTION

On September 19 and 20, 2019, Lifeways of Canada Limited (Lifeways) conducted an
Archaeological Impact Assessment (AIA) on behalf of Dillon Consulting Limited (Dillon) for the
Enbridge Pipelines (NW) Inc. (Enbridge) Line 21 Planned Maintenance at KP 158 near Little
Smith Creek (the Project) (Figure 1). The construction of the Enbridge Line 21 pipeline was
completed in 1985 and extends 869 km from Norman Wells, Northwest Territories (NWT) to
Zama, Alberta. Through regular maintenance and inspection, erosion along the north bank of
Little Smith Creek was identified near KP 158. In order to protect the pipeline from further
erosion, Enbridge has determined that a replacement segment will be installed below the
eroding bank.
The Project will consist of the replacement of an approximately 510 m segment of the existing
Line 21 pipeline via Horizontal Directional Drill (HDD) near an actively eroding bank of Little
Smith Creek (Figure 2, Plate 1). The segment replacement will take place within the existing Line
21 right‐of‐way (ROW) and within temporary workspace required to accommodate HDD work
areas, a barge landing site and access trail, and a worker camp and laydown yard. The existing
pipeline segment that is being replaced will be removed. Anticipated impacts include; the
excavations within the existing Right‐of‐Way (ROW) at the entry and exit points of the HDD and
for the removal of the existing pipeline segment and the clearing of trees within the four areas
of temporary access and the two HDD access trails from the winter road. No additional impacts
are planned for the camp location (and laydown area), the winter road, the barge landing or the
barge access trail that are all existing and will not need to be upgraded (Figure 2). The Project is
located approximately 65 km south of the hamlet of Tulita in the Sahtu Region of the NWT.
In support of the Project, an Archaeological Overview Assessment (AOA) was prepared by
Lifeways that determined the Project had potential to impact undisturbed prehistoric sites
and/or modern use sites. At the time that the AOA was prepared, the project components,
footprints, and extent of ground disturbance were not known. The Project was characterized as
ongoing maintenance work associated with Line 21 pipeline at Little Smith Creek at KP 158 that
may include ground disturbance associated with slope stability as required. Based on the
location of the Project across from the outlet of the Keele River, a traditional travel route into
the Mackenzie Mountains (Kershwa 2005), and the presence of existing cutlines and winter
road, the AOA found that there was potential for previously undocumented modern traditional
use sites. Based on the location of the Project, a review of the previous research, and number
of previously recorded archaeological sites, an AIA was recommended for the Project. The AOA
was submitted to the Prince of Wales Northern Heritage Centre (PWNHC) on November 27,
2018 and the PWNHC concurred with this recommendation in a letter dated December 17,
2018.
The AIA consisted of a pedestrian survey of the barge landing, barge landing access route,
proposed worker camp and laydown yard, and the work areas associated with the HDD (the
Study Area). The AIA included revisiting the reported location of the previously recorded sites
LcRo‐6, LcRo‐7 and LcRo‐8, including the location of two modern land use sites on the east bank
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of the Mackenzie River; the Lennie family’s cabin complex and a temporary modern campsite.
Modern land use sites, although not meeting the technical requirements to be classified as
archaeological sites, are cultural markers of recent occupation and activity and as such are only
briefly described in this report.
This report details the AIA and presents a summary of background information including the
environmental and cultural context, methodology and objectives, results and analysis of the
archaeological program, and a summary of the recommendations for the continued
management of the archaeological resources investigated as part of this study.
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2.
2.1

PHYSICAL AND CULTURAL SETTING
Environmental Context

The Project is in the Central Mackenzie Plain of the Taiga Cordillera (ECG 2010). The Ecoregion
occupies the broad valley between the Mackenzie Foothills, with the southern boundary
defined by the Dahadinni and Blackwater Rivers and to the north by the flat wetland‐dominated
lowlands of the Taiga and North Mackenzie plains. Its eastern and western boundaries are
established along the 300 m contours. The landscape consists of lacustrine plains and alluvial
and glaciofluvial terraces that parallel the Mackenzie River with undulating to rolling and
eroded till plains occupying the remaining areas.
On the level to gently sloping plains that have not recently burned, open black spruce
woodlands and forests are common with some jack pine and trembling aspen in the south end
of the Ecoregion. Recently burned areas are characterized by shrubby and deciduous
communities. Permafrost is continuous throughout the Ecoregion. Soils include Turbic Cryosols
under black spruce stands, Brunisolic soils associated with older alluvial and till deposits, and
Regosols associated with newly deposited alluvium (ECG 2010).
The Mackenzie River is the largest water feature in the Ecoregion and its main tributaries are
the Keele, Redstone, Blackwater, and Dahadinni Rivers. Mio and Eentsaytoo Lakes are the only
named lakes but there are numerous small ponds on the west side of the Mackenzie. Wetlands
cover between 10 and 20 percent of the Ecoregion (ECG 2010).
2.2

Cultural Setting

Archaeology is the study of human history through material culture remains with the ultimate
goal to describe these cultures and the events responsible for the creation and deposition of
the artifacts and features at given archaeological sites. Archaeologists study the material
remains and their contexts to determine the nature and age of occupations at a site.
Prehistoric archaeological sites include artifacts and features typically characterized by
modified bone and stone, and stone structures that predate the arrival of Europeans. Historic
sites are those structures, features, and objects of European influence that date to as early as
contact with the Europeans, but can also represent more recent activity of more than 50 years.
Based on the context, sites less than 50 years old may represent modern land use sites and are
identified as cultural markers of recent occupation and activity.
Archaeological resources are nonrenewable and are vulnerable to alteration, damage, and
destruction by development activities. In the study of archaeology, it is the context of the
artifacts, features, and sites and their spatial and temporal relationships that is most important
for interpretation. Archaeologists interpret the significance of a site based on an understanding
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of the landscape, the relationship between sites, and in some cases between occupations
within a site. Therefore, removal or mixing of cultural material or sites negatively affects their
interpretative values.
2.3

Cultural Chronology

The Canadian boreal forest prehistory is generally divided into three major components: Early,
Middle, and Late Prehistoric periods. These correspond to periods of cultural development that
are marked by changes in the projectile points used, but also reflect complex cultural
evolutionary processes that include major technological advances. The archaeological record of
the Mackenzie River Valley is one of the least well known in North America (Morrison 1984) and
is further complicated by intermixing with coastal cultural expansion in the northern portion.
2.3.1 Early Prehistoric Period (11,000 BP to 6,000 BP)
The presence of humans in the Mackenzie River Valley likely occurred at the end of the last ice
age when the retreat of the Laurentide Ice Sheet from its maximum position along the
Richardson and Mackenzie Mountains opened the northern portion of an ice‐free corridor that
linked eastern Beringia to unglaciated areas south of the continental ice sheets (Jackson and
Duk‐Rodkin 1996). However, it is unlikely that sites from immediately after creation of the ice‐
free corridor will be identified in the Study Area as the Mackenzie River Valley, in its present
form, did not exist in this area until after 9,900 years before present (BP) (Smith 1994) and the
Project area was inundated as part of Glacial Lake Mackenzie. Prior to 11,000 BP the Mackenzie
River flowed out of the northwest corner of Glacial Lake McConnell before abandoning this
northern outlet and running out of a southerly course at what is now Great Slave Lake into
Glacial Lake Mackenzie, which would have stretched north to the present‐day confluence of the
Mackenzie and Great Bear rivers and then through the current Mackenzie River Valley.
Adjacent to the Mackenzie River Valley, the earliest archaeological sites include the sites
associated with the Mesa complex in Alaska. Characterized by lanceolate dart points with close
similarities to southern Palaeoindian tradition assemblages ca. 10,500 BP to 10,000 BP, may
provide evidence for a migration through the Mackenzie River Valley (Hoffecker 2011;
Hoffecker and Elias 2007). East of the mountains the best evidence comes from the Peace River
basin at Charlie Lake Cave site near Fort St. John, BC (Fladmark et al. 1988) where the
assemblage of recovered material is related to a northern expression of the Clovis Fluted Point
Complex of the northern Plains dating around 10,500 BP.
The earliest evidence of prehistoric occupation of the Mackenzie River Valley comes from south
of the Project near Fort Liard. The Naka Phase of the Northern Plano tradition was identified by
Millar (1981) at Fisherman Lake and is characterized by lanceolate, stemmed, and shouldered
spear points believed to date between 9,000 and 6,000 BP. The Northern Plano bears stylistic
similarities with other Plano archaeological cultures defined for the southern Plains such as
Agate Basin, Hell Gap, Plainview, Cody Complex, and Lusk. Millar (1981) suggested that that the
Northern Plano represents the movement of big game hunting groups north from the Plains,
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during a period of aridity when grassland ecozones extended further north than they do today.
2.3.2 Middle Prehistoric Period (6,000 BP to 2,000 BP)
The Middle Prehistoric Period in the Mackenzie River Valley is defined on the basis of very little
archaeological evidence, mostly from seven well‐documented sites. Based on the available
data, Morrison (1987) interpreted the presence of microblade technology and notched
projectile points as fitting into the Northwest Microblade Tradition originally proposed by
MacNeish (1964). With the microblades and burins suggesting cultural connection with the
earlier Palaeoarctic Tradition of Alaska and the Yukon and the notched points having a
connection to the south with the Mummy Cave complexes of the Northern Plains (Morrison
1987:66). Morrison (1987) further divides the Middle Prehistoric Period into five complexes:
Pointed Mountain, Julian, N.T. Docks, Whirl Lake Lower Component, and the Esker Bay Lower
Component.
Based on a lack of well‐stratified sites, the Middle Prehistoric Period in the Mackenzie River
Valley is poorly understood. However, the picture that does emerge is that the Mackenzie River
Valley likely represents a border zone between other cultural areas (Clark 2001; Morrison 1987)
with sites representing local technological adaptations from surrounding regions.
2.3.3 Late Prehistoric Period (2,500 BP to 220 BP)
During the Late Prehistoric Period, the region, including most of the lower Mackenzie River
Valley, was occupied by a relatively uniform cultural entity dating from around 2,200 BP to
historic times (Morrison 1984). Sites from this period tend to be along the Mackenzie River or
at small lakes in the surrounding areas (Gordon and Savage 1974; Morrison 1984; Nolin and
Pilon 1994; Pilon 1991). Millar (1981) refers to this occupation as the River of the Mountains
Phase but MacNeish’s (1954) Spense River Phase is more commonly accepted (Morrison 1984).
Cultural material is characterized by small side notched projectile points thought to represent
the introduction or diffusion of the bow and arrow technology into the Mackenzie River Valley.
There is also an apparent lack of microblades at sites dating to this period (Morrison 1984).
Some of the traits present in Spense River Phase show similarities with the adjacent Klo‐Kut and
Aishikik Phase occupations of the Yukon (LeBlanc 1983) as well as the Taltheilei Phase of the
eastern portion of the Mackenzie District. Following LeBlanc (1983) it would seem appropriate
to term these occupations as members of a large “technocomplex” in which groups of cultures
shared a wide range of generally related artifact types in response to common environments,
economies, and technological adaptations. In any event, it can be assumed that the Spense
River Phase occupants of the area represent the ancestors of the historic Slavey and K’asho
Got’ine (Hare) populations of the Mackenzie River Valley (Morrison 1984:196).
Ethnographic information indicates that subsistence economies in the Mackenzie Valley during
the late Precontact period centered on moose, boreal caribou, small game, fish, and birds
(Morrison 1984). Land use patterns during the Late Prehistoric Period may have been similar to
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those for ethnographic times, with winters spent at small interior fish‐bearing lakes, and
summers spent fishing and hunting along the Mackenzie River.
2.3.4 Historic Inhabitants
European contact in the Mackenzie River Valley started in 1789 when Alexander Mackenzie
travelled down the river that bears his name. However, before this, European trade goods such
as knives and hatchets had made their way to the area through Cree or Chipewyan middlemen.
Soon after Mackenzie’s voyage, the fur trade was established in the region starting with the
North West Company’s Livingstone’s Fort around 1796 on the Mackenzie River, downstream of
Great Slave Lake (Asch 1981). With the early fur trade, the main effect on the Indigenous
inhabitants of the Mackenzie River Valley was the adoption of trade goods such as metal
implements, guns, and some food staples. While the fur trade led to an increased emphasis on
trapping and seasonal visits to trading posts, many aspects of their subsistence and settlement
system remained largely unchanged until the early twentieth century (Asch 1981).
By the middle of the 19th century, Christian missionaries from both Anglican and Catholic
churches arrived in the north and by the end of the century most of the people in the
Mackenzie River Valley had had contact with Christian Missionaries. At this time the
establishment of trading posts and missions also encouraged regional concentrations of
formerly highly dispersed populations (Savishinsky and Hara 1981). These centres served to
draw in people from several ethnic or dialectic groups into communities that were more
sedentary and redefined their identity in association with specific posts creating ‘bands’. Treaty
11 was offered to the Indigenous groups in the Mackenzie River Valley soon after the discovery
of oil in Fort Norman and was signed in 1921.
By the 1930s, exploration of mineral resources replaced the fur trade as the principle industry
of the NWT. World War II was pivotal in this change with the development of the oil reserves in
Norman Wells and the construction of the Canol pipeline. Dene peoples found temporary and
permanent wage employment with these developments that served to further concentrate
populations in established communities.
2.4

Sahtu Region

Before contact with Europeans, the Indigenous people of the Sahtu Settlement Region were
very similar in terms of technologies and language and were fluid geographically. While these
regional groups had many cultural similarities, they did recognize homeland use areas
attributed to distinct local bands. These areas included the Sahtu Dene group of the Great Bear
Lake area, the K’asho Got’ine of the Fort Good Hope‐Colville Lake area, the Shuta Got’ine of the
area west of the Mackenzie and south of Norman Wells, and the K’aalo Got’ine between the
Mackenzie River and Great Bear Lake. All groups did, however, have access and use of the
entire traditional lands of the Sahtu. Currently, five regional cultural groups make up the Sahtu:
the K’asho Got’ine (Hare), the Slavey, the Sahtu Dene (Bear Lake), the Mountain Dene, and the
Métis. The K’asho Got’ine live primarily in Fort Good Hope and Colville Lake, the Mountain
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Dene and Slavey in Tulita, and the Sahtu Dene in Deline, while the Métis live throughout the
region.
2.5

Archaeological Studies

Previous research in the Project area started in the 1950s by the Canadian Museum of History
(MacNeish 1951, 1953) and was followed by several large surveys of the Mackenzie River Valley
(Millar 1972; Millar and Fedirchuk 1973; Millar et al. 1973). More recently, heritage studies in
the Project area have been undertaken for oil and gas, transportation infrastructure, and
communication infrastructure such as the Mackenzie Pipeline Project Archaeological Project
(Losey 1973), transportation corridor overview (Fedirchuk and Millar 1981), the Mackenzie Gas
Project (Thomson and Stoddard 2001; Clarke et al. 2003, 2004; Clarke and Webster 2005;
Webster et al. 2007), and the Mackenzie Valley Fibre Link Project (Leyden et al. 2018).
There are 26 previously recorded heritage sites within 23 km of the Project, six of which are
within 1.5 km of the Project and the closest associated with the Mackenzie River Winter Road
(see below). Site LcRo‐7 is a prehistoric lithic scatter recorded during a survey for a proposed
bridge location along the Mackenzie River Winter Road (Hanna 2004) when two lithic flakes
were collected from the surface. LcRo‐7 was revisited in 2015 and interpreted as being of
moderate significance (Leyden et al. 2018). The remaining five sites are reported to have been
in proximity to the outlet of Little Smith Creek along the Mackenzie River and include two
historic Indigenous campsites, LcRo‐3 (Millar and Fedirchuk 1973) and LcRo‐5 (Hanks and
Winter 1986); two prehistoric lithic scatters, LcRo‐1 (Millar and Fedirchuk 1973) and LcRo‐6
(Clarke et al. 2003); and one prehistoric campsite, LcRo‐8 (Webster et al. 2007).
The remaining 20 sites were recorded along the Mackenzie River and its tributaries. Seven sites
recorded along the Mackenzie River are modern campsites and include LcRo‐2, LcRn‐1 and
LdRp‐1 recorded for the Mackenzie Highway Survey (Millar and Fedirchuk 1973); LbRn‐12,
LdRo‐10, and LdRo‐11 recorded through a survey of Mackenzie Fish Camps (Hanks and Winter
1986); and LdRo‐15 recorded during a survey for the Norman Wells Pipeline (Fedirchuk 1982).
Seven prehistoric sites were recorded along Big Smith Creek near the crossing of the winter
road and include three isolated find sites (LdRo‐3, LdRo‐5, and LdRo‐7), one lithic scatter site
(LdRo‐8), and one campsite (LdRo‐4) recorded during the Mackenzie Highway Survey (Millar
and Fedirchuk 1973); and one isolated find site (LdRo‐9) and one lithic scatter site (LdRo‐2)
recorded by the survey for the Norman Wells Pipeline (Fedirchuk 1982). Several of the sites
recorded along Big Smith Creek were later revisited as part of studies for the Mackenzie Fish
Camp Survey (Hanks and Winter 1986), the Mackenzie River Winter Road Bridge Construction
Program (Hanna 2004), and Mackenzie Valley Fibre Link Project (Leyden et al. 2018).
Five sites recorded at the mouth of the Saline River were originally recorded during the
Mackenzie Highway Survey (Millar and Fedirchuk 1973) and include one prehistoric lithic
scatter site (LbRn‐3), one prehistoric isolated find site (LbRn‐6), one historic cabin site (LbRn‐5),
one historic grave site (LbRn‐4), and one historic campsite that includes a grave, a cabin and a
prehistoric component (LbRn‐8). Site LbRn‐8 was revisited in 2014 and only the cribbing from
the graves was still visible, the cabins are thought to have been destroyed by forest fire (Leyden
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et al. 2018).
The final site within 23 km of the Project is a cabin (LcRo‐4) that was recorded on the bank of
the Keele River. LcRo‐4 is described as a post‐war trapping cabin recorded during the
Mackenzie Fish Camp Survey (Hanks and Winter 1986).
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3.
3.1

METHODOLOGY
Field Inventory and Assessment

The archaeological fieldwork for the Project required a Class 2 NWT Archaeologist Permit issued
by the NWT Cultural Places Program of the PWNHC. The AIA consisted of the assessment of all
areas of elevated archaeological potential within the Project footprint including a 30‐m buffer.
The objective of the AIA was to identify archaeological materials, document site locations and
contents, and provide data to be used in the development of recommendations for mitigation
or avoidance. Inventory and assessment techniques followed established practices and
consisted of the following:
• Visual examination of the Project area to determine the presence of surficial features
such as stone cache pits, house or tent rings, standing or collapsed buildings, and
exposed Precontact cultural materials such as stone tool‐making debris and tools;
• Visual examination of bedrock exposures or gravels for Precontact quarrying activity;
• Excavation of shovel tests (ca. 40 x 40 cm) to varying depths to determine the potential
for subsurface Precontact cultural remains if deposition is present;
• Documentation of the location (GPS coordinates), nature, size, and complexity of each
identified site; and,
• Documentation of individual site features to record content, context, potential identity,
and to provide information required to develop a mitigation program.
All sites and related features that were revisited were evaluated for perceived heritage
resource value and community cultural value, as well as the predicted impact from the
proposed development. Community input played an important role in the evaluation of site
value with the participation of Tyler Etchinelle and Joseph Ayha from Tulita Monitoring Services
Ltd. who assisted with identifying areas of traditional land use, landform potential and site
interpretation.
For recorded sites, the archaeological resource value determines which mitigation options are
required to avoid or reduce potential impacts. Only if site avoidance is not possible would other
mitigation measures such as collection, documentation, and controlled mapping or excavation
be considered. In areas of no sediment deposition, surface collection and mapping of artifacts
and features may satisfy regulatory requirements for mitigation. Recommendations for
excavation may include a controlled mitigative excavation plan and specify the number of
square metres and suggest locations for excavation units/blocks. Overall mitigative options may
be summarized by:
• Collection and documentation undertaken at the time of the field assessment at all sites
with low archaeological resource value;
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• Avoidance, if feasible, at all sites assigned high archaeological resource value; and,
• Mitigative excavations is recommended at those sites assigned high archaeological
resource value that cannot be avoided.
3.2

Reporting and Conservation

The analysis of artifacts, when collected, would include consultation with a professional
conservator regarding specific conservation requirements; cleaning, cataloguing, identification,
inventory, and description of each individual piece for inclusion in this final permit report.
Specific site location information (GPS) is collected and provided to the PWNHC for archival
purposes and is used for mapping features and important aspects of each identified site but is
not included in this final version of the report. Archaeological site maps and photographs are
prepared as digital files. The following final report has been prepared on behalf of Dillon and
Enbridge for review by the Territorial Archaeologist. This report includes a Project description,
environmental setting, cultural and archaeological context for the Project area, field
methodology, and the results of the field reconnaissance. All identified sites have been
documented on appropriate site inventory forms.
3.3

Community Consultation and Traditional Land Use

Enbridge actively engages with the local Indigenous and non‐Indigenous communities and other
stakeholders in the Sahtu Region. Early engagement for this Project was initiated in fall, 2018 in
the form of in‐person meetings with representatives from: the town of Norman Wells, Norman
Wells Renewable Resource Council, Norman Wells Land Corp., Hamlet of Tulita, Tulita
Renewable Resource Council, Tulita District Land Corp., Tulita Land Corp., Tulita Dene Band,
Fort Norman Metis Land Corp., Fort Norman Metis, Village of Fort Simpson, Community of
Wrigley, Fort Simpson Metis, Deh Cho First Nations. More recent engagement has included
notification letters advising of Project updates in summer, 2019.
The AIA included the participation of local First Nations members Tyler Etchinelle and Joseph
Ayha from Tulita Monitoring Services Ltd., who assisted with identifying areas of traditional
land use and site interpretation.
Future planned engagement activities included in‐person meetings in November 2019 to
discuss the Project and land access requirements in the Sahtu Region with additional follow‐up
meetings planned for early 2020.
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4.

ARCHAEOLOGICAL IMPACT ASSESSMENT RESULTS

The Project AIA was conducted on September 19 and 20, 2019 under Class 2 NWT Archaeologist
Permit 2019‐015 issued to Brent Murphy of Lifeways. The field component of the AIA included
the participation of Tyler Etchinelle and Joseph Ayha from Tulita Monitoring Services Ltd. The
fieldwork consisted of a pedestrian survey of the barge landing, barge landing access route,
worker camp and laydown yard, and the work areas associated with the HDD.
4.1

Barge Landing Site

The Barge Landing site is on the east side of the Mackenzie River approximately 250 m
upstream of the mouth of Little Smith Creek. Although the exact size of the barge landing is
unknown an approximate footprint of 100 x 30 m is used for the purpose of this report (Figure
2). The Barge Landing site was not included in the AOA and as per Section 11 Archaeological
potential assessment in the permit application the entire Project footprint was subject to a slow
and low helicopter overflight. The AIA included the beach area and bank of the Mackenzie River
from Little Smith Creek south for 700 m to the cabins owned by the Lennie family (Figure
3, Plate 2). During the assessment, two barge cable anchor points were observed 30 and 230 m
south of the footprint (Plate 3). The exposures afforded by the Makenzie River bank were
visually examined and the top of the bank was subject to pedestrian survey. The stratigraphy
observed in the exposed bank included silt and sand with wood debris indicative of continuous
flooding events, no cultural artifacts or features were present. Based on the stratigraphy
examined in the river bank no shovel testing was undertaken. This location was subject to
previous AIA survey under permits 2002‐916 (Clark et al 2003), 2003‐933 (Clarke et al 2004),
2004‐956 (Clarke and Webster 2005), 2006‐978 (Webster et al. 2007) and 2014‐017/2015‐002
(Leyden et al 20018).
Based on the reported site areas of LcRo‐6 and LcRo‐8, they are 130 m to the north and 230 m
to the south of the barge landing footprint, respectively (Figure 3) LcRo‐6 was recorded as a
lithic scatter site consisting of three lithic artifacts observed on a terrace of the Mackenzie River
close to the mouth of Little Smith Creek in 2002 (Clarke et al. 2003). The site area was revisited
in 2006 and no cultural material was observed and based on the disturbed nature of the site
area, no further work was recommended (Webster et al. 2007:7‐59). In 2014 the site area was,
again, revisited and although no cultural material was observed or collected Leyden,
recommended that the site ‘retain a moderate heritage value until such time that it is subject
to a more detailed subsurface evaluation’ (Leyden et al 2018:330). Based on Leyden’s site
sketch and site data from the PWNHC it is believed that Leyden examined an area along Little
Smith Creek approximately 130 m north of the reported location of LcRo‐6.
LcRo‐8 was reported to be where the southern barge anchor cable was observed and was
described as a hearth feature with faunal remains observed eroding out of the cutbank of the
Mackenzie River under 2 m of overburden (Webster et al. 2007). During the current AIA, the
reported site area of LcRo‐8 was examined and no cultural material was observed at or near the
reported site location. It is believed that the site has been completely destroyed due to natural
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erosion by seasonal flooding and use as a barge landing. The reported site area of LcRo‐8 was
also examined and no signs of the hearth feature or any faunal remains were observed eroding
out of the riverbank or near its reported location. It is believed that LcRo‐8 has completely
eroded out of the bank since it was recorded in 2006. A barge anchor cable was observed at the
reported site location, but it is unknown if the installation of the cable would have impacted the
site. Both sites are also discussed in Sections 4.5 and 4.7, respectively.
During the assessment of the Barge Landing site, two contemporary land use sites were
observed. Modern land use sites, although not meeting the technical requirements to be
classified as archaeological sites, are cultural markers of recent occupation and activity. The
Lennie family cabin complex is south of the Project and consists of a mix of cabins, outbuildings,
and oil and gas trailers (Plates 4 and 5). The second modern land use site is a temporary
campsite consisting of tent poles and modern debris on the bank of the Mackenzie River, north
of the Lennie family cabins (Plate 6).
4.2

Barge Landing Access Road

The access road from the barge landing to the winter road is approximately 1.9 km long
(Figure 2). The Barge Landing access road was not included in the AOA. As per Section 11
Archaeological Potential Assessment in the permit application the entire Project footprint was
subject to a slow and low helicopter overflight. The road is well‐built and would be considered
an all‐season road with well‐defined roadbed, ditches, and culverts (Plate 7). At the Mackenzie
River there is a large laydown area that has been graded (Plate 8) and the road itself is between
5 and 8 m wide. Modern debris along the road indicates that it has been used recently. In
discussions with our local assistants, they stated that the road had been used to access the
Mackenzie River to get to an oil and gas exploration camp on the other side of the river. For the
most part, the geography was found to be either flat and undifferentiated, or low and poorly
drained, and interpreted as having limited archaeological potential (Figure 3).
The previously recorded site LcRo‐7 was reported to be located adjacent to the Barge Landing
Access Road on the winter road at the crossing of Little Smith Creek. LcRo‐7was revisited during
this assessment (Figure 3). LcRo‐7 is a Prehistoric lithic scatter site originally recorded in 2004
prior to the building of the bridge over Little Smith Creek (Hanna 2004). Two dark grey quartzite
flakes were identified in a disturbed area and 38 negative shovel tests were excavated to assess
the potential of the site. LcRo‐7 was determined to be partially disturbed with portions possibly
being buried under the approach fill and no further work was recommended (Hanna 2004: 21).
In 2014 Leyden revisited the site area remarking that the available data places the site with the
disturbance associated with the Line 21 Pipeline ROW along the east bank of Little Smith Creek
(Leyden 2018:332‐333). He recommended that ‘Despite difficulty relocation the site, the site
area should retain a moderate heritage value due to a possibility of intact subsurface cultural
deposits’ (Leyden et al 2018:332). Based on site data contained in Hanna’s 2004 report LcRo‐7
is located 130 m north of the location Leyden revisited and although Hanna’s site data plots the
site on the west bank of Little Smith Creek, the site sketch included in his report clearly shows
the relationship between the site area and winter road (Hanna 2004). Although the winter road
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will be used for access during the Project, there are no plans to disturb the defined LcRo‐7 site
area.
During the current AIA, the reported site area of LcRo‐7 was examined and it was found that
the landform where it was recorded is mostly disturbed. Although the winter road will be used
for access during the Project, there are no plans to disturb the defined LcRo‐7 site area.
4.3

Camp and Laydown Location

The proposed Camp and Laydown location has been previously cleared and graded (Plates 9
and 10). The footprint measures 200 m northwest/southeast and 80 m east/west and has
impacted 1.6 ha of land (Figure 2). The Camp Location was not included in the AOA. As per
Section 11 Archaeological Potential Assessment in the permit application the entire Project
footprint was subject to a slow and low helicopter overflight. There is a berm along most of the
footprint of earth and timber created by the grading with two openings along the airstrip for
access. Tyler Etchinelle mentioned that this location was used for a camp for a seismic program
that he worked on in 2006. The undisturbed lands surrounding the camp footprint were found
to be flat and undifferentiated and interpreted as having limited archaeological potential.
4.4

HDD Work Area

The HDD work area includes the HDD Entry and HDD Exit for the HDD, temporary workspace
that will be required for construction, and two HDD access trails between the winter road and
the Line 21 ROW (Figure 2). Portions of the HDD Work Area were included in the AOA for the
Project with areas adjacent to Little Smith Creek interpreted to have archaeological potential
(Figure 3). The HDD Entry footprint will impact the full 25‐m width of the Line 21 ROW with an
addition 10 m of temporary workspace (Temporary Workspace 4; Figure 3) on either side for 40
m (Plate 11). Additional temporary workspace along the Line 21 ROW is also planned on the
west side, north of the HDD Entry for approximately 25 m (Temporary Workspace 3; Figure 2).
The HDD Exit is entirely within the Line 21 ROW; however, temporary workspace will be
required on the west side for 200 m and for 34 m on the east side of the ROW at a bend to
string the pipe before installation, Temporary Workspace 3 and 4 respectively (Figure 2). It is
anticipated that all temporary workspace will require tree clearing. Access to the HDD Entry
and HDD exit will be via HDD Access Trail 2 and HDD Access Trail 1, respectively, from the
winter road. HDD Access trail 1 is planned along an existing cutline but HDD Access Trail 2 is
new (Figure 2).
The HDD work area was subject to pedestrian survey and subsurface shovel testing (Figure 3).
Temporary Workspaces 1 through 4, and HDD Access Trail 1 and HDD Access Trail 2 were
examined by the field crew. For the most part, the lands within the HDD work area were found
to be sloped and undifferentiated (Plate 12), however the edge of the upper terrace that is
within 30 m of HDD Access Trail 2 between the HDD entry point and winter road was thought to
have some archaeological potential and was shovel tested. Subsurface testing consisted of two
transects of three tests 10 m apart (Plate 13). This was considered to be sufficient as the
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landform being tested was uneven, not well developed, and previously disturbed on either end
by the winter road and Line 21 ROW. All of the tests were negative for cultural material.
4.5

LcRo‐6 (Figure 4; Plate 14)

LcRo‐6 is a lithic scatter site originally recorded in 2002 on a terrace in a disturbed area
overlooking the beach of the east bank of the Mackenzie River, south of the mouth of Little
Smith Creek (Figure 4) (Clarke et al. 2003). At that time, during a survey for the Mackenzie Gas
Project, two pieces of quartzite shatter and one quartzite bifacial tool were observed; only the
tool was collected (Clarke et al. 2003). The material was recorded in an erosional bank at an
existing clearing that was used for landing equipment for the winter road. The site area was
revisited in 2006 and no cultural material was observed and based on the disturbed nature of
the site area, no further work was recommended (Webster et al. 2007:7‐59). In 2014 the site
area was, again, revisited and although no cultural material was observed or collected Leyden,
recommended that the site ‘retain a moderate heritage value until such time that it is subject
to a more detailed subsurface evaluation’ (Leyden et al 2018;330). Based on Leyden’s site
sketch and site data from the PWNHC it is believed that Leyden examined an area along Little
Smith Creek approximately 130 m north of the reported location of LcRo‐6.
During the current AIA, the reported site area of LcRo‐6 was examined and no cultural material
was observed at or near the reported site location (Plate 14). The reported site area is 130 m
north of the Project and it is believed that the site has been completely destroyed by natural
erosion by seasonal flooding and use as a barge landing. Therefore, no further work is
recommended at the reported site area of LcRo‐6 in association with the Project.
4.6

LcRo‐7 (Figure 5; Plate 15)

LcRo‐7 is a prehistoric lithic scatter site originally recorded in 2004 along the winter road ROW
during the construction of the bridge over Little Smith Creek (Figure 5) (Hanna 2004). Two dark
grey quartzite flakes were identified in a disturbed area, 10 m from a small well‐defined
terrace/bench about 5 m above the south side of Little Smith Creek. Although it was reported
that the bridge construction had scalped or disturbed much of the surface of the landform and
the gravel approach ramp fill covered most of the rest of the landform, 38 shovel tests were
excavated to assess the potential of the site; all of which were negative (Hanna 2004: 21). LcRo‐
7 was determined to be partially disturbed with portions possibly being buried under the
approach fill and no further work was recommended (Hanna 2004: 21). In 2014 Leyden
revisited the site area remarking that the available data places the site with the disturbance
associated with the Line 21 Pipeline ROW along the east bank of Little Smith Creek (Leyden
2018:332‐333) but recommended that ‘Despite difficulty relocation the site, the site area
should retain a moderate heritage value due to a possibility of intact subsurface cultural
deposits’ (Leyden et al 2018:332). Based on site data contained in Hanna’s 2004 report LcRo‐7
is located 130 m north of the location Leyden revisited and although Hanna’s site data plots the
site on the west bank of Little Smith Creek, the site sketch included in his report clearly shows
the relationship between the site area and winter road (Hanna 2004).
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During the current AIA, the reported site area of LcRo‐7 was examined and it was found that
the landform where it was recorded was mostly disturbed (Plate 15). Although the winter road
will be used for access during the Project, there are no plans to disturb the defined LcRo‐7 site
area. The Project will not impact the reported site area of LcRo‐7 and therefore, no further
work is recommended at LcRo‐7 in association with the Project.
4.7

LcRo‐8 (Figure 6; Plate 3)

LcRo‐8 is a prehistoric campsite recorded on the bank of the Mackenzie River in 2006 during a
survey for the proposed Mackenzie Gas Project (Figure 6) (Webster et al. 2007). It was recorded
as a hearth and some faunal remains were observed eroding out of the bank of the Mackenzie
River under 2 m of overburden (ibid). The hearth feature was recorded as measuring
approximately 2.44 m across and the bone was in the same stratum as the hearth,
approximately 50 cm to the south. Two samples from the feature were submitted for
radiocarbon dating and 10 shovel tests were excavated along the top of the bank, all of which
were negative. The results of the radiocarbon dating are unknown. At the time of recording,
LcRo‐8 was interpreted to be significant and it was recommended that it be reinvestigated if
future developments were planned in the site area (Ibid 2007:7‐59).
During the current AIA, the reported site area of LcRo‐8 was examined and no signs of the
hearth feature or any faunal remains were observed eroding out of the riverbank or near its
reported location. The reported site area is 230 m north of the Project and it is believed that
LcRo‐8 has completely eroded out of the bank since it was recorded in 2006. A barge anchor
cable was observed at the site location, but it is unknown if the installation of the cable would
have impacted the site (Plate 3). It is believed that LcRo‐8 has completely eroded out of the
riverbank since being recorded in 2006, and no further work is recommended at the reported
site location in association with the Project.
4.8

Evaluation Research

The AOA for the Project was prepared before the project components, footprints, and extent of
ground disturbance were well understood. Based on the location of the Project, the presence of
existing cutlines and winter road, the AOA found that there was potential for previously
undocumented modern traditional use sites and based on a review of the previous research,
and number of previously recorded archaeological sites, an AIA was recommended for the
Project. At the time of the permit application the footprint was still unknown and the
Archaeological potential assessment was proposed to include a slow and low helicopter
overflight of the entire Project footprint. During the current AIA the entire footprint was subject
to an overflight. Areas of the Project along the Makenzie River, the upper banks of Little Smith
Creek and along the Barge Access Road were thought to potentially have areas of
archaeological potential as well as the winter road, barge landing, and barge landing access
road may contain traditional use sites. The entire footprint was ground‐truthed, no new sites
were observed or recorded, and only one landform was interpreted to have archaeological
potential and warrant subsurface shovel testing. Two modern land use sites on the east bank of
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the Mackenzie River, the Lennie family’s cabin complex, and a temporary modern campsite
were observed.
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5.

SUMMARY AND RECOMMENDATIONS

On behalf of Dillon, working for Enbridge, Lifeways conducted an AIA for the Line 21 Planned
Maintenance at KP 158 near Little Smith Creek. The AIA was undertaken on September 19 and
20, 2019 with participation of Tyler Etchinelle and Joseph Ayha from Tulita Monitoring Services
Ltd. The fieldwork was completed under a Class 2 NWT Archaeologist Permit (2019‐015) issued
to Brent Murphy of Lifeways.
The Project will consist of the replacement of an approximately 510‐m segment of the existing
Line 21 pipeline via HDD near an actively eroding bank of Little Smith Creek. The segment
replacement will take place within the existing Line 21 ROW and within temporary workspace
off‐ROW required to accommodate HDD work areas, a barge landing site and access, and a
worker camp and laydown yard. The existing pipeline segment being replaced will be removed.
The Project is approximately 65 km south of the hamlet of Tulita in the Sahtu Region of the
NWT.
The AIA consisted of a pedestrian survey of the barge landing site, barge landing access trail,
proposed worker camp and laydown yard, and the work areas associated with the HDD Exit and
HDD Entrance, temporary workspace and HDD Access trials. The AIA revisited the locations of
the previously recorded sites LcRo‐6, LcRo‐7, and LcRo‐8. Additionally, two modern land use
sites on the east bank of the Mackenzie River, the Lennie family’s cabin complex and a
temporary modern campsite, were observed.
LcRo‐6 was recorded as a prehistoric lithic scatter site consisting of three artifacts; one of which
was collected when originally recorded. During the current AIA, the site area was revisited but
no cultural materials or features were observed. It is believed that LcRo‐6 has been completely
destroyed since being recorded in 2002. Therefore, no further work is recommended at the
reported LcRo‐6 site area in association with the Project.
LcRo‐7 was recorded as a prehistoric lithic scatter site from which two lithic flakes were
collected from a disturbed area associated with the construction of the winter road bridge.
During the current AIA, the LcRo‐7 site area was revisited but no additional cultural material
was observed. The Project will not impact the reported LcRo‐7 site area and therefore, no
further work is recommended at LcRo‐7 in association with the Project.
LcRo‐8 was recorded as a prehistoric campsite consisting of a hearth feature under 2 m of
overburden in the bank of the Mackenzie River. During the current AIA, the LcRo‐8 site area
was revisited but no cultural materials or features were observed. It is believed that LcRo‐8 has
completely eroded out of the riverbank since being recorded in 2006. Therefore, no further
work is recommended at the reported site area of LcRo‐8 in association with the Project.
As a result of the AIA, it was determined that the Project will not impact any significant
heritage resource sites and, therefore, no further archaeological studies are recommended in
conjunction with the Project.
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Site
Name

Classification

Type/Feature

Permit/Reference

Distance from
Project

LcRo‐7

prehistoric

scatter (lithic)

2004‐964; 2014‐017
& 2015‐002

0.0

LcRo‐6
LcRo‐8
LcRo‐5

prehistoric
prehistoric
indigenous historic

2002‐916
2006‐978
1983‐530

0.2
0.2
0.3

LcRo‐3

indigenous historic

1973‐334

0.4

LcRo‐1
LcRo‐4
LcRo‐2

prehistoric
historic
contemporary

1973‐334
1983‐530
1973‐334

1.1
3.7
6.4

LcRn‐1

contemporary

1973‐334

6.5

LdRo‐10
LdRo‐9

indigenous historic
prehistoric

scatter (lithic)
Campsite/hearth
campsite
Campsite/tent frame,
cabin, cache, cabin
scatter (lithic)
cabin
campsite/hearth
campsite/tent frame,
hearth
cabin
isolated find

12.0
14.2

LdRo‐5

prehistoric

isolated find

1983‐530
1981‐500
1973‐334; 2014‐017 &
2015‐002

LbRn‐12

historic; indigenous
historic

campsite/tent frame

1983‐530

14.8

LdRo‐4

prehistoric

1973‐334; 04‐964

14.8

LdRo‐8

prehistoric

1973‐334

14.9

LdRo‐2

prehistoric

1981‐500

15.0

LdRo‐3

1973‐334

15.0

cabin

1983‐530

15.0

LdRo‐7

prehistoric
historic; indigenous
historic
prehistoric

isolated find

15.2

LbRn‐4

undetermined

Burial/grave

LbRn‐3
LbRn‐5
LbRn‐6

prehistoric
historic
prehistoric

LbRn‐8

prehistoric;
indigenous

1983‐530

17.0

LdRo‐15

contemporary

1981‐500

21.9

LdRp‐1

contemporary

scatter (lithic)
cabin
isolated find
burial,
campsite/cabin,
grave
campsite
campsite/tent
emplacement

1973‐334
1973‐334; 2014‐017 &
2015‐002
1973‐334
1973‐334
1973‐334

1973‐334

23.0

LdRo‐11

Table 1.

campsite/scatter
(bone), scatter (lithic)
scatter (lithic)
scatter (lithic)
hearth
isolated find

Previously Recorded Sites within 23 km of the Project.
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16.4
16.4
16.7
17.0
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Plate 1.

View southwest of the actively eroding bank of Little Smith Creek along the
Line 21 right‐of‐way.

Plate 2.

View north of barge landing along the Mackenzie River.
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Plate 3.

View east of buoy with tie off cable on the riverbank at the barge landing
site and reported location of LcRo‐8.

Plate 4.

Aerial view of the Lennie family cabins.
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Plate 5.

Detail of fire pit at the Lennie family cabin complex.

Plate 6.

View north of tent poles at contemporary campsite on the bank of the
Mackenzie River.
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Plate 7.

View west along the barge access trail showing built up roadbed and local
topography and vegetation.

Plate 8.

Crew in the laydown at the start of the barge landing access road.
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Plate 9.

Arial view northwest along airstrip with gravel pit, camp location and
maintenance facility.

Plate 10.

View west across proposed camp location.
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Plate 11.

View northwest of Line 21 HDD entry point.

Plate 12.

View northwest along the Line 21 right‐of‐way in temporary workspace.
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Plate 13.

Shovel testing landform in progress.

Plate 14.

View south of the reported site area of site LcRo‐6.
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Plate 15.

Detail of reported site location, LcRo‐7.
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New number
2019‐015‐01
2019‐015‐02
2019‐015‐03
2019‐015‐04
2019‐015‐05
2019‐015‐06
2019‐015‐07
2019‐015‐08
2019‐015‐09
2019‐015‐10
2019‐015‐11
2019‐015‐12
2019‐015‐13
2019‐015‐14
2019‐015‐15
2019‐015‐16
2019‐015‐17
2019‐015‐18
2019‐015‐19
2019‐015‐20
2019‐015‐21
2019‐015‐22
2019‐015‐23
2019‐015‐24
2019‐015‐25
2019‐015‐26
2019‐015‐27
2019‐015‐28
2019‐015‐29
2019‐015‐30
2019‐015‐31
2019‐015‐32
2019‐015‐33
2019‐015‐34
2019‐015‐35
2019‐015‐36
2019‐015‐37
2019‐015‐38
2019‐015‐39
2019‐015‐40
2019‐015‐41
2019‐015‐42
2019‐015‐43
2019‐015‐44
2019‐015‐45
2019‐015‐46
2019‐015‐47
2019‐015‐48
2019‐015‐49
2019‐015‐50
2019‐015‐51
2019‐015‐52
2019‐015‐53
2019‐015‐54
2019‐015‐55
2019‐015‐56
2019‐015‐57
2019‐015‐58
2019‐015‐59
2019‐015‐60
2019‐015‐61
2019‐015‐62

Date
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019

Site

Comment
Arial view southeast of eroding bank of Little Smith Creek along Line 21
Arial view southeast of eroding bank of Little Smith Creek along Line 21
Arial view north of eroding bank of Little Smith Creek along Line 21
Arial view north of eroding bank of Little Smith Creek along Line 21
Arial view northwest of winter road and bridge crossing Little Smith Creek
Arial view northwest of winter road and bridge crossing Little Smith Creek
Arial view southwest of winter road and bridge crossing Little Smith Creek
Arial view southeast of Line 21 and proposed camp area and gravel pit
Arial view southeast of Line 21 and proposed camp area, airstrip and gravel pit
Arial view southeast of Line 21 and proposed camp area, airstrip and gravel pit
Arial view east of camp area, gravel pit, airstrip and maintenance facility
Arial view east of gravel pit, airstrip and maintenance facility
Arial view east of gravel pit, airstrip and maintenance facility
Arial view north of gravel pit, airstrip and maintenance facility
Arial view northwest along Line 21 with gravel pit, airstrip, camp location and maintenance facility
Arial view northwest along Line 21 with gravel pit, airstrip, camp location and maintenance facility
Arial view northwest along Line 21 with gravel pit, airstrip, camp location and maintenance facility
Arial view northwest of winter road, barge access road and bridge over Little Smith Creek
Arial view west/southwest of barge access trial
Arial view west/southwest of barge access trial
Arial view southwest along barge access trial
Arial view southwest along barge access trial
Arial view southwest along barge access trial
Arial view southwest along barge access trial
Arial view southeast of the Lennie family cabins and buildings along the Mackenzie River
Arial view southeast of the Lennie family cabins and buildings along the Mackenzie River
Arial view east/southeast of the Lennie family cabins and buildings along the Mackenzie River
Arial view east/southeast of the Lennie family cabins and buildings along the Mackenzie River
Arial view east/southeast of the Lennie family cabins and buildings along the Mackenzie River
Arial view north of the Lennie family cabins and buildings along the Mackenzie River
Arial view north of the Lennie family cabins and buildings along the Mackenzie River
Arial view northwest of the Lennie family cabins and buildings along the Mackenzie River
Arial view northwest of the Lennie family cabins and buildings along the Mackenzie River
Arial view west of the Lennie family cabins and buildings along the Mackenzie River
Arial view west of the Lennie family cabins and buildings along the Mackenzie River
Arial view south of barge landing access road at the Mackenzie River
Arial view south of barge landing access road at the Mackenzie River
Arial view south of barge landing access road at the Mackenzie River
Arial view east of barge landing access road at the Mackenzie River
Arial view east of barge landing access road at the Mackenzie River
Arial view east of barge landing access road at the Mackenzie River
Arial view east of barge landing access road at the Mackenzie River
View east, barge landing sign/river navigation sign
View north of barge landing along the Mackenzie River
View north of barge landing along the Mackenzie River
View north of barge landing along the Mackenzie River
LcRo‐8 View east of buoy with tie off cable on the riverbank at the barge landing site and reported area of LcRo‐8.
LcRo‐8 View east of buoy with tie off cable on the riverbank at the barge landing site and reported area of LcRo‐8.
LcRo‐8 Detail of barge anchor cable
LcRo‐8 View east of buoy with tie off cable on the riverbank at the barge landing site
LcRo‐8 View east of buoy with tie off cable on the riverbank at the barge landing site
LcRo‐8 View northeast of Mackenzie River bank within the barge landing area
LcRo‐8 Detail of stratigraphy at LcRo‐8
LcRo‐8 Detail of stratigraphy at LcRo‐8
LcRo‐8 Detail of stratigraphy at LcRo‐8
LcRo‐8 Detail of stratigraphy at LcRo‐8
TLU 1 Buildings within the Lennie family complex
TLU 1 Buildings within the Lennie family complex
TLU 1 Buildings within the Lennie family complex
TLU 1 Buildings within the Lennie family complex
TLU 1 Buildings within the Lennie family complex
TLU 1 Buildings within the Lennie family complex
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New number

Date

Site

2019‐015‐63
2019‐015‐64
2019‐015‐65
2019‐015‐66
2019‐015‐67
2019‐015‐68
2019‐015‐69
2019‐015‐70
2019‐015‐71
2019‐015‐72
2019‐015‐73
2019‐015‐74
2019‐015‐75
2019‐015‐76
2019‐015‐77
2019‐015‐78
2019‐015‐79
2019‐015‐80
2019‐015‐81
2019‐015‐82
2019‐015‐83
2019‐015‐84
2019‐015‐85
2019‐015‐86
2019‐015‐87
2019‐015‐88
2019‐015‐89
2019‐015‐90
2019‐015‐91
2019‐015‐92
2019‐015‐93
2019‐015‐94
2019‐015‐95
2019‐015‐96
2019‐015‐97
2019‐015‐98
2019‐015‐99
2019‐015‐100
2019‐015‐101
2019‐015‐102
2019‐015‐103
2019‐015‐104
2019‐015‐105
2019‐015‐106
2019‐015‐107
2019‐015‐108
2019‐015‐109
2019‐015‐110
2019‐015‐111
2019‐015‐112
2019‐015‐113
2019‐015‐114
2019‐015‐115
2019‐015‐116
2019‐015‐117
2019‐015‐118
2019‐015‐119
2019‐015‐120
2019‐015‐121
2019‐015‐122
2019‐015‐123
2019‐015‐124

19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
19/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019

TLU 1
TLU 1
TLU 1
TLU 1
TLU 1
TLU 2

LcRo‐6
LcRo‐6
LcRo‐6
LcRo‐6
LcRo‐6
LcRo‐6
LcRo‐6
LcRo‐6

LcRo‐7
LcRo‐7
LcRo‐7
LcRo‐7
LcRo‐7

Comment
Buildings within the Lennie family complex
Buildings within the Lennie family complex
Buildings within the Lennie family complex
"The Lennie's Cabins" sign
Structure at the Lennie family complex
View north of tent poles at contemporary camp site on the bank of the Mackenzie River
View northwest of tent poles at contemporary camp site on the bank of the Mackenzie River
Tree in which the barge cable is anchored has fallen over
Tree in which the barge cable is anchored has fallen over
Barge cable
View Southeast along the bank of Little Smith Creek
View west along the back of Little Smith Creek with the Mackenzie River in the background
Exposure and slumping along the bank of Little Smith Creek
Detail of sediment profile along Little Smith Creek
Vegetation on top of Little Smith Creek banks with large driftwood from seasonal flooding
Vegetation on top of Little Smith Creek banks with large driftwood from seasonal flooding
View East upstream of Little Smith Creek
View east upstream of Little Smith Creek; crew on gravel bar at LcRo‐6
View south downstream of Mackenzie River; crew on gravel bar at LcRo‐6
Wood pallets at the laydown area at the barge landing and start of the access road
Crew in the laydown at the start of the barge landing access road
View northwest along the barge landing access road
View northeast along barge access trail at intersection where another trail goes towards the Lennie's cabins
View south of the Lennie's cabins access trail at intersection of barge access trail
View northeast along barge access trail at intersection showing built up road bed
Broken construction/warning light along the barge access trail
View west along the barge access trail showing built up road bed and local topography and vegetation
View north along Line 21 right‐of‐way at junction with barge access trail
View south along Line 21 right‐of‐way at junction with barge access trail
View southeast from winter road bridge of reported LcRo‐7 site location
View southeast of reported site location, LcRo‐7
Detail of reported site location, LcRo‐7
Detail of reported site location, LcRo‐7
Detail of reported site location, LcRo‐7
Enbridge pipeline warning sign
View north along Line 21 right‐of‐way across Little Smith Creek
View north along Line 21 right‐of‐way across Little Smith Creek
View towards bridge from Line 21 ROW and Little Smith Creek crossing
Ariel view northwest of winter road bridge across Little Smith Creek
View east, Little Smith Creek, west of bridge at Line 21 crossing
View northwest of Line 21 where the bank of Little Smith Creek is eroding
View northwest of Line 21 where the bank of Little Smith Creek is eroding
View northwest of Line 21 where the bank of Little Smith Creek is eroding
View northwest of camp area entrance from Line 21
View northwest of camp area from the entrance
View west across proposed camp location
View northeast of entrance to camp location
View northwest across north side of the proposed camp location
View northwest along the west side of proposed camp location from southwest corner
View northwest along the west side of proposed camp location from southwest corner
View northeast along south side of proposed camp location from southwest corner; crew
View northeast along south end of proposed camp location from southwest corner
View Southwest; Burnt cat pushes in lower edge of camp location
View southwest of cat push and burned forest in lower edge of camp location
View east along Line 21 ROW at location of Little Smith Creek bank erosion
View west along Line 21 ROW at location of Little Smith Creek bank erosion
View northwest along the Line 21 right‐of‐way in temporary workspace
View northwest along the Line 21 right‐of‐way in temporary workspace
View west along temporary workspace along Line 21 ROW
View west along temporary workspace along Line 21 ROW
View north within the temporary workspace on the east side of Line 21 ROW
View north within the temporary workspace on the east side of Line 21 ROW
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New number

Date

2019‐015‐125
2019‐015‐126
2019‐015‐127
2019‐015‐128
2019‐015‐129
2019‐015‐130
2019‐015‐131
2019‐015‐132
2019‐015‐133
2019‐015‐134
2019‐015‐135
2019‐015‐136
2019‐015‐137
2019‐015‐138
2019‐015‐139
2019‐015‐140

20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019
20/09/2019

Site

Comment
View north along existing cutline between Line 21 and winter road to be used for HDD access
View northwest of Line 21 HDD entry point
View northwest of Line 21 HDD entry point
View northeast of access trail between Line 21 and Winter Road for HDD access
View northeast of access trail between Line 21 and Winter Road for HDD access
Detail of BMST 1
BMST 1 backfilled; crew in background
View of tested area showing slope and vegetation
View of tested area showing slope and vegetation
View north along overgrown cutline into HDD work area
View south along overgrown cutline into HDD work area
View southeast of HDD worksite from temporary workspace to the northwest
View northwest of erosion along Little Smith Creek and Line 21 right‐of‐way
View west of erosion along Little Smith Creek and Line 21 right‐of‐way
View northwest of erosion along Little Smith Creek and Line 21 right‐of‐way
View west of erosion along Little Smith Creek and Line 21 right‐of‐way

Appendix A. Photograph Log
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

44

APPENDIX B: FIELD NOTES

AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

45

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

46

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

47

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

48

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

49

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

50

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

51

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

52

Appendix B: Field Notes
AIA ENBRIDGE LINE 21 PLANNED MAINTENANCE AT LITTLE SMITH CREEK, NWT (PERMIT 2019-015)

E-1

Appendix E
E

Traditional Knowledge Study

Enbridge Pipelines (NW) Inc.
Environmental and Socio-Economic Assessment
July 2020, Rev. 2 – 18-8582

