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Preface

On June 1, 2018 Agnico Eagle Mines and the University of Saskatchewan were successful in receiving a Natural
Sciences and Engineering Research Council (NSERC) Collaborative Research and Development grant. The grant
entitled “Tundra Restoration: Niche construction in early successional plant-soil systems” will support on-site
and laboratory research from June 2018 to June 2022. The primary objective of this research is to address
Term and Condition no. 41 of the Project Certificate for the Meliadine site: “Prior to the commencement of
operations, the Proponent shall develop a progressive re-vegetation program for disturbed areas that are
no longer required for operations, such program to incorporate measures for the use of test plots, reseeding
and replanting of native plants as necessary.” Several additional scientific objectives that support this
primary objective will also be examined: i) Characterization of initial and realized niches of biological soil
crusts and tundra vascular plants across a chronosequence of naturally recolonized drilling waste dumps; ii)
Development of tundra restoration techniques using local native vegetation; iii) Characterization of initial and
realized niches of early vascular colonizing vascular plants and actively restored tundra vascular and non-
vascular plants on disturbed substrates. In addition to the scientific work, the project included the
development of a youth education program and local community engagement in Rankin Inlet and Baker Lake,
NU. Although, education materials have been developed (see website), due to logistical issues and COVID-19
education programming and community engagement were not carried out. Below is a summary timeline for
key project activities and deliverables.

Milestone Description of activities Anticipated Anticipated
starting date | completion date

Natural Study natural recolonization of drilling wastes 2-17 yrs old by 2018-06-01 2019-08-31
recolonization of | biological soil crusts and vascular plants. Specific

drilling wastes recommendations of species for restoration will be developed.

Active Transplanting of tundra turfs, shredded surface layers and 2019-06-01 2021-08-31
restoration biological soil crusts onto disturbed substrates. Specific

with tundra recommendations of restoration practice and species for

surface layers restoration will be developed.

Youth education | Collaboratively develop and deliver education programs for 2019-01-31 2021-01-31
program one week in 2019 and 2020 for youth from Rankin Inlet and
Baker Lake, NU. The program will focus on Arctic ecology,
restoration and skills in environmental monitoring and

research.
Community Hold community meetings in Rankin Inlet and 2019-06-01 2021-08-31
meetings Baker Lake. Working with Agnico's community relations

department identify key groups to host. Our research and
restoration of tundra environments will be discussed.

Website Creation of project website providing information to 2019-08-31 2022-06-01
development restoration practitioners and the public on general Arctic
ecology and restoration practice in the North, as well as key
findings from the research.

Technical Detailed technical reports for AEM on the restoration 2018-11-30 2022-06-01
reports techniques examined. Guidelines and standard operating
for AEM procedures for on-going monitoring will be included.
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Executive Summary

In February 2015, Nunavut Impact Review Board issued a Project Certificate for Agnico Eagle Mines
Ltd Meliadine gold project located in low Arctic tundra of the Maguse River Upland Ecoregion. As a condition
of the Project Certificate AEM is required to develop a reclamation and revegetation program for all project
phases as outlined in Term and Condition no. 41: “Prior to the commencement of operations, the Proponent
shall develop a progressive re-vegetation program for disturbed areas that are no longer required for
operations, such program to incorporate measures for the use of test plots, reseeding and replanting of
native plants as necessary.”

The University of Saskatchewan has been working in partnership with Agnico Eagle Mines through a
NSERC Collaborative Research Development grant to provide the needed information to effectively meet Term
and Condition no. 41. To better understand the barriers for revegetation and to identify potential vegetative
species for restoration natural colonization of drilling wastes and disturbed substrates by biological soil crusts
and native vascular plants was examined from 2018-2021. Primary findings include: i) native plant
communities on drilling wastes appear to recover 20-25 years after disturbance; ii) bryophytes are key early
colonizing species with generalist ruderal acrocarpous mosses found on boreal and Arctic disturbed
substrates; iii) biological soil crusts modify the environment by changing abiotic conditions at the soil surface,
which in turn promote development of native vegetation communities; and iv) native legumes appear to play
an important role in plant-soil interactions in early successional habitats.

Active restoration trials including ex-situ and in-situ examinations of the efficacy of transplanting
upland tundra heath turfs and shredded materials were conducted from 2019-2021. Growth chamber trials
indicated that fertilization of adjacent substrates may reduce restoration timelines and highlighted the
importance belowground expansion. In-situ restoration efforts at the Meliadine site revealed: i) turfs 40 cm?
by 10-15 deep support native plant-soil communities that can act as resources for revegetation; ii) shredded
materials had poor establishment and may not be appropriate at Meliadine; iii) in general, evergreen shrubs
should be avoided due to high transplanting morality; and iv) graminoids should be targeted for transplanting
due to extensive belowground expansion.

Soil invertebrate surveys were conducted in 2018 at Meliadine and found soil invertebrate
communities, expressed as the density of collembolan, enchytraeids and mites, were relative constant across
the upland tundra heath sites, although vegetation and soil characteristics appear to influence species density
and should be considered when selecting materials for restoration. An extensive invasive plant species survey
was conducted in summer 2019 and no non-native invasive species were observed or identified. In fall of
2019 we launched a website: tundrarestoration.com that provides information on tundra ecology, scientific

and traditional Indigenous knowledge of common tundra plants, details and videos of our restoration trials
and information on youth education programs. Here we attach technical appendices with project summaries.

Finally, on-going examinations of the plant-soil interactions of early colonizing Arctic legumes has
identif