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Etat des lieux et optimisation des pratiques

Par
Executive Summary

Mafc Hébertl M SC'-' agr‘ This document was produced at the request of the Jean-R. Marcotte wastewater treatment plant of

Expert-conseil et formateur Montreal (the WWTP). The main objective is to provide agronomists, managers, and various stakeholders
with information on sewage sludge ash and its optimal use in agriculture, according to best agronomic
http://marchebert.ca practices, the scientific literature, and government and municipal objectives for recycling and addressing
climate change, as well as economic constraints.

Below are key elements that emerge from this study, which are of particular interest to decision-makers,
whether they are from the WWTP or from recycling firms:

» About 15% of municipal sewage sludge is incinerated in North America, and the ash produced is
generally disposed of in landfills.
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emissions.

The Jean-R. Marcotte wastewater treatment plant in Montreal (Montreal WWTP) is one of the largest in North America. It generates
around 250,000 wet metric tonnes of dewatered sludge annually. The process requires the use of iron and aluminum coagulants and
makes it possible to remove more than 70% of the phosphorus (P) contained in wastewaters. The phosphorus thus captured is
concentrated in the primary sludge, then in some 50,000 t of incineration ash, which are mainly eliminated by landfilling. In order to
comply with the recovery objectives of the Québec ministry of the environment (MELCC, 2011), and the recommendations of the
Canadian Council of Ministers of the Environment on biosolids (CCME, 2012), Montreal has initiated various actions to recycle bottom
ash as a source of phosphate fertilizer and lime.

One of the main steps was to evaluate their fertilizing properties. This work was carried out at Laval University by the team of Professor
Lotfi Khiari, in collaboration with the MELCC, NEBRA and several other organizations and municipalities in Canada and New-England. The
results confirmed that the sludge ash from a dozen WWTP, including those in Montreal, did indeed have phosphate fertilizer properties.
The work also confirmed the liming value of the ash and its compliance with quality criteria for spreading.

These demonstrations enabled the MELCC to include this type of recycling in the December 2015 edition of its guidelines. In 2016,
Montreal WWTP obtained a first registration of the Fertili Cendres™ as a phosphate fertilizer with the Canadian Food Inspection Agency
(CFIA). This registration allows the product to be sold in Canada. The quantities of Fertili Cendres shipped to farms in Quebec and eastern
Ontario have gradually increased to approximately 10,000 t in 2020.

In the coming years, Montreal WWTP plans to refine its management and quality control approach in order to distinguish three types of
products: 1. Fertili Cendres, containing a guaranteed minimum value of 1.4% available phosphorus for plants (expressed as P,Os-eq on a
wet basis); 2. Fertili Cendres PLUS, containing a guaranteed minimum value of 3.0% of available P; 3. Liming ash, with a strong capacity to
neutralize soil acidity to replace commercial limestone.

Montreal WWTP ash recycling rate is expected to eventually exceed the minimum target of 25% of the CCME (2012), which would be a
first in Canada, and possibly even in North America. Other work is also planned, notably to diversify markets and to quantify gains in
terms of reducing GHG emissions. Indeed, Fertili Cendres makes it possible to replace commercial phosphate fertilizers and imported
from Asia and Florida. Liming ash, for its part, could replace limestone (CaCOs3), which produces CO, emissions of fossil origin following
land application. Liming ash, rich in Ca(OH),, could even possibly be used for the chemical sequestration of CO, or sulfur gases of
industrial origin.

In the longer term, the city of Montreal plans to replace the current incinerator with a new generation incinerator or a biogas plant.



Sludge/biosolids management
in Quebec (2015)
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Montreal — an Island (pop. 2 000 000)

‘ ] . —— . . Ml‘. T R I S SN
7_. - — G . | —_— - il ! e P\ STy -~ > = o

- - s, e o . Ak - | ~— . 4 ~ -
o' -T RTINS S F o TA T i"-_‘l".- 1 P e N e Sl A |
: “ - - — ‘.- B ¢ - [, - 5
. y . - . pr— - '
- -
- v 2 ‘ h‘
— i i v v T— - .

|-




CANADA - 2012 CCME policy for
combustion
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«To qualify as a beneficial

use option... :

v’ result in a positive
energy balance

v’ emit low levels of
nitrous oxides

v’ recover a significant
portion of ash or

phosphorus.» 0

CANADA-WIDE APPROACH FOR THE MANAGEMENT
OF WASTEWATER BIOSOLIDS




2014-15 Trials
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Fig. 1 Anmual aboveground biomass of ryegrass in the treat-
ments with lication of triple superpl
phosphate (RP), and 12 different sludge incineration ashes
(S1A=) (SIA1-SIA12) at two lev 9 and 26 kg total P ha—!,
in the clayey soil (a) and the sandy loam soil (b). Vertical bars
indicate standard deviations of the means (n = 3).




Further developments- 2015-2016

GUIDE SUR LE RECYCLAGE DES MATIERES
RESIDUELLES FERTILISANTES

Critéres de référence et normes réglementaires
Edition 2015
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2017 : Commercial scale




PRANCIPAL GESTIONNAIRE DE MATIERES RESIDUELLES FERTILISANTES AU QUEBEC

BIOSOLIDES MUNICIPAUX - CENDRES

AMENDEMENT INORGANIQUE FERTIUSANT
PROVENANT DE STATIONS D'EPURATION DES EALIX MUMNIOIPALES
MUNES DE TECNOLOGE DE TRAIMEMENT THERMIGUE




2019 Data mining
Available-P variations !
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pH : a quick on-site indicator |
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Solution : manage 3 products vs
pH!

1-Fertili Cendres (0-1.4-0)
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Next steps ...

Recyclage agricole des cendres de boues
d’épuration municipales de Montréal
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