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Many thanks to (all the students) [Shelby, 
Sylvie, Dawson, Kira, Kayla, Kaylen, Batool, 
Victor] and our many community partners 
(especially Norman Yan):



the issue: widespread Ca decline in lakes and soils:



Natural recovery (kg ha-1) will be slow (or may never occur)

VSD–hindcasted and forecasted changes in base cation pools for scenarios that considered enhanced dry 1 
deposition in coniferous dominated plots. 2 

Site 

Historic Change 
Forecasted 

Change 

1850–2000 2000–2020 2000–2100 

Ca Mg K Ca Mg K Ca Mg K 

Balsam Fir -365 -38 -59 38 4 6 100 11 17 

Eastern Hemlock -360 -41 -83 52 6 10 107 12 23 

White Pine -309 -51 -99 27 4 9 78 13 25 
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Ott & Watmough (2022); Can. J. For Res. 52(3): 372-384



Wood ash is rich in many nutrients



ON Reg 267/03 - Non-Aqueous Non-
Agricultural Source Materials 
Guideline (NASM)

Regulated metals and metalloids 

○ CM1 unrestricted limits
○ CM2 restricted limits  

Reg. Metals 
(mg.kg) 

CM1 CM2 

Arsenic 13 170

Cadmium 3 34

Chromium 210 2800

Cobalt 34 340

Copper 100 1700

Lead 150 1100

Mercury 0.8 11

Molybdenum 5 94

Nickel 62 420

Selenium 2 34

Zinc 500 4200

but is a waste product in 
Ontario:



OTF

How much Ca is in ash?
What dose is needed? 
Is there enough ash?
What are the risks? The 
benefits? 
Will the public share their  
ash?
How do we add it? 
What approvals are needed?

Get academics 
involved

Social media, talks
Marketing/communications
Work with policy makers & 
forest managers
Polling

Calcium decline



• To encourage public engagement in environmental protection

• To develop Canada’s first Non-Industrial Wood Ash recycling program 
designed to solve the problem of calcium decline 

• To learn how to do it:  the amounts of wood ash needed, proof it 
works, how to get it approved, how to get people involved 

Goals of



FOMW were thoughtful and a bit cheeky about 
branding 



Evidence it is working*
1000+ folks are collecting their ash for the project

*Thanks to Gravenhurst Timber Mart and Momma Bears Ice-cream and Sweets for ash collection buckets



And bringing it to the local transfer station



Where it is screened to remove particulates
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Then hauled 
and spread 

the ash to 
identify the 

needed dose



Trials established in 3 sugar bushes and Camp Big 
Canoe with a lot of volunteer help



Metals in wood ash, NASM Restriction Limits



Soil pH response to wood ash



Soil cadmium response to wood ash



Sugar maple foliage - Potassium 



Sugar Maple sap



Sap Properties and Nutrient Chemistry

2021 Sap 2022 Sap Range of 
Concentrations in 

Sugar Maple Syrup†
Control
(n = 12)

Treatment
(n = 12)

Control
(n = 12)

Treatment
(n = 12)

Avg. Total Yield (L) 26.8 (4.6)a 53.8 (5.5)b** 52.0 (5.7)b 55.9 (5.5)b

pH 6.40 (0.21)a 6.41 (0.25)a 7.00 (0.04)b 7.04 (0.03)b

°Brix 1.35 (0.07)a 1.44 (0.07)a 1.37 (0.06)a 1.39 (0.05)a

----------------------------------------------------mg·L-1---------------------------------------------------- -----mg·L-1-----

Ca 64.7 (4.5)a 78.8 (3.7)c*** 52.2 (2.5)b 24.9 (1.4)d*** 5.3 – 80.6

K 60.8 (4.3)a 63.0 (4.1)a 37.7 (1.4)b 63.4 (2.3)a*** 10.8 – 80.6

Mg 6.0 (0.4)a 6.9 (0.3)c** 4.2 (0.2)b 4.0 (0.2)b 0 – 11.5

Mn 5.1 (0.4)a 6.0 (0.3)c** 4.0 (0.2)b 1.2 (0.1)d*** 0 – 5.0

P 0.4 (0.1)a 0.5 (0.1)a 0.6 (0.0)b 1.6 (0.1)c*** 0 – 4.7

Na 0.1 (0.0)a 0.2 (0.0)a 0.2 (0.1)a 0.1 (0.0)a 0 – 9.84

†Mohammed et al. (2022)



Now, we are exploring more community engagement, 
and asking if ash additions can restore tree growth to 

foster a nature-based solution to climate change



We summarize 
what we’ve 
learned so other 
communities can 
set up their own 
ash recycling 
programs
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