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Land Acknowledgment

We would like to acknowledge the Robinson-Huron Treaty of
1850. We also recognize that activities occur on the traditional
lands of the Atikameksheng Anishnawbek and that the City of
Greater Sudbury, also includes the traditional lands of the

Wahnapitae First Nation. We extend our deepest respect to all
Indigenous peoples - Miigwech.

Atikameksheng
Anishnawbek
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Landscape with big changes 1: Meteorite impact 1.85 B years ago
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Landscape Big Change 2: Green Landscape and Soil formation
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Landscape Change 3: Destruction

. Vs
"3
7 2 g ,\

Late 19t Century
- Commercial forestry

1886-1928
- open air roasting
13 roastyards — sulphur dioxide

——

Mining,
Smelting for Major 3 smelters
Cu, Ni from 1928 to 1972

2 smelters 1972 to
present



The Sudbury Icon— The superstack 1972-2024
Now being demolished




ive Aerosol Particles from Smelters

Graeme Spiers

Source of Metal Enrichment

Fug

Slow dissolution by soll acids




Effects on Sudbury SOI|S
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Synopsis of Ecological Effects

> Open conditions

Enhanced
frost action

\

PROSPECTING

\

FIRE —

\ Plant death
slash erosion l leaching
\ Loss of QI(—:IIS 430" Metal toxicity
seed source Cu & Ni
Loss of .
4 Ca & Mg Al toxicity

Loss of soll

Loss of colloids,

(organic material)
Lossof P& N >

Reduction in moisture
& nutrient retention —
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Barren & Semi-Barren Rings| .

hallenge for Sudbury
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Sudbury Industrial Solution: SO, emission reduction
1970’s — 2022 : >95% reduction
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Total Cu (Dried Peat) vs Peatland-Smelter Proximity in 1986 & 2021

James Seward Ph.D 2023
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Landscape Big Change 3: Upland Restoration since 1978 2024




2 Sustainablility: community, industry, First Nations,
— academia and government Worklnq toqether

Advisory Committee/Panel February 2024 _
School Regreening

First Nations Industry government academia citizens, community groups
g V o () Sudbm'm T

Onta riO College Boréal

Ministries

+GLENCORE o




Aiming for Biodiversity: Sudbury Recipe

* Crushed limestone (dolomitic) — 10 t/ha (to counter acidity)

O Regreening
G Reverdissement

* Fertilizer (6-20-20) - 200 or 400 kg/ha (for nutrients)
* |nitial seed mixture (mostly native grasses)

e Over 85 native tree and shrub species used (for habitat, structure, food
and general diversity)

* Forest Floor mat and other transplants
(increasing diversity)




Limestone

10 tonnes/ha
olostone, dolomite

| (Ca:Mg 55:45)

Need to raise pH > 4.85




Fertilizing — épandre |'engrais

=400 kg /ha
="6-20-20



Seeding - semence




Area in hectares

Hectares receiving limestone 1978-2024
Grand Total: 3,512 ha ey S
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Year

[total area to treat is ca 7000 ha]



Aerial Application of limestone pellets, fertilizer, seed
Through co-operation with Vale ~ >1000 ha
Now using helicopters.
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Number of Trees Planted 1979 to 2024 — 10,323,560
(trees and shrubs —10,923,550)
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Tree density 100 — 500 trees ha!
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La dscae change: 2024 (45+ years) upland forest
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Inner Zone Restoration
50% of suitable area replanted | |
&5 b

| Tree Planting 1979 - 2013
| B Tree Planting Site

1970 Barren Limit
| == 1970 semt-garren Limit
| = 1980 semigarren imi

Area worked on = 26,796 ha,
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650,000 Tonnes carbon sequestered due to regreening




Canadian Dollars

Total costs

$ 10,000,000

$ 1,000,000

$ 100,000

$ 10,000

$ 1,000

1982

1986

1990

1994

it |

o
o

[=}
&}

Year

1978 — 2024: $38,400,825

2006

201

o <

201

2018

2022

Municipal $260,832

Vale & Sudbury INO
$560,000

Tree Canada $79,161

Federal $52,319

Sudbury earthdancers $5,000

2024



How much carbon from regreening?

150-

Helping Climate Change

B Assuming: 3,500 ha with the full Sudbury

recipe of liming, fertilize, seeding and tree

N
1)
Q

planting 16,500 ha tree only

50-

Total Ecosystem Carbon (Mg ha'l)

Estimate: 650,000 Mg carbon sequestered

due to regreening
B Including natural regeneration:
Estimate: > 1,000,000 Mg carbon have been sequestered

so far over 45 years

Helping Sudbury be carbon neutral by 2050

Annual C sequestration = C emissions of 20% of Sudbury population










The effect of smelting operations on peatlands near Sudbury, Ontario, Canada

L. DENNIS GIGNAC
Department of Botany, The University of Alberta, Edmonton, Alta., Canada T6G 2E9

AND
PETER J. BECKETT

Biology Department, Laurentian University, Ramsey Lake Road, Sudbury, Ont., Canada P3E 2C6
Received June 3, 1985

“in close proximity to a smelter, the expanses of flat,
black, barren peat are a dramatic testimony to
pollutant stresses.”

Sphagnum moss was not observed until roughly 12
km away from the smelter

- Gignac and Beckett, 1986

Assessing Sudbury’s
peatlands, 35 years later

Do Sudbury’s peatlands reflect signs of recovery?
Has Sphagnum moss re-colonized?
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GaoBo, uury _ 4 km from smelter



ommon Mosses of

S Hummock
Sudbury species
Sphagnum mosses occur all around the Hummock are low
globe. and Sudbury is no different. A . mounds rising from
handful of different species can be obsarved the surface of the

in the region. including the ones on this bog. They are very
poster. A number of environmental factors acidic, their pH range
can aid in idendfication of these peat is typically between

maossas by narrowing down the possibility 2.7.- 3. 1. The water dy
of which species might be present, such as table sits below the burgun L

H. nutrient source, hydrology and TVEEY COmMpact. N -
P hy 44 surface of the moss, ey e AN

microclimate conditons.

Lawn
species

Hollow
species




Species Count
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Overall Poor Fen Vegetation Species
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5. fuscum Drastically grew in
surface area (now 25 x
30 cm by 2024

10 x 10 cm plug

(May) 2020



Potential Peatland Carbon Sequestration

* Based on estimates from restored peatlands expect
10 000 — 20 000 t carbon over 8000 ha

 Compare with 50 000 t carbon for 30 000 ha upland forest



Building on Past Restoration Knowledge:
Moss Layer Transfer Technique

* A bog restoration technique
* Developed by Line Rochefort et al. (Universitie Laval, in Quebec City)

* Used globally to restore peatlands that have been extracted for horticultural peat extraction

* Process includes:
* Prepare the fields
* Level/remove internal drainage
Spread donor moss material
Spread straw mulch
Apply fertilizer
Block perimeter drainage ditches







Restoration Trials (Started June 2024)

(treatments are ~8x15m)



Restoration Trials (Started June 2024)

e

removed (1)
+Tilling 2)




Restoration Trials (Started June 2024

All treatments get:
Shrubs removed (1)
+ Tilling (2
+ Buffer peat (3)

(treatments are ~8x15m)



Restoration Trials (Started June 2024




Restoration Trials (Started June 2024)

All treatments get:
Shrubs removed (1
+Tilling (2)

+ Buffer peat (3
Donor Material




Restoration Trials (Started June 2024)

All treatments get:
Shrubs removed (1)
+ Tilling (2)

+ Buffer peat (3)
Donor Material
Surface Compaction



Restoration Trials (Started June 2024)

+ Tllling (2) )
+ Buffer peat (3) |
Donor Material
Surface Compaction
Strawmulch

Rock Pbpsphorus -

4,1\;
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Conclusions

* Presence of Sphagnum now as close as 4 km to
smelter is evidence of natural vegetation recovery
after decades of pollution control.

e Legacy concentrations of Ni(t) and Cu(t) smelting still
measurable in peat, though significantly lower.

e Sudbury’s peatlands need active restoration
research trials — now in progress

https://www.greatersudbury.ca/live/environment-and-sustainabilityl/net-zero-2050/



Project: Integrative Peatla

Colin McCarter Ellie Goud
[ 1|
MR Saint Mary's BRANDON
|i| NIPISSING \ O 4 Universitry UNIVERSITY
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Nate Basiliko Peter Beckett, John Gunn, FIEE Pendea

[ LaurentianUniversit
= Lﬂlﬁegbse?@ ﬁ Universitélaurentielxne

nd Restoration Science

Project Goals:

1. Determine the impacts of industrial
contamination and liming on peatland
structure & function (C-storage)

2. Develop novel restoration techniques to
address these impacts
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