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Problems with sludge incineration
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* No/low energy recovery
* Loss of nutrients
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CANADA - CCME policy for combustion

CANADA-WIDE APPROACH FOR THE MANAGENENT
OF WASTEWATER BIOSOLIDS
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Fertilizer products from sewage
sludge and meat and bone meal
ashes

Karlheinz Weinfurtner . Christine Waida ™

(a) Fraunhofer institute Molecular Biclogy and Applied
Ecology, Schmallenberg, Germany
(b) Institute of Landscape Ecology and Resources
Management, University of Giessen, Giessen , Germany

«To qualify as a beneficial use
option, combustion must
meet the following three
criteria:

eresult in a positive energy
balance

*emit low levels of nitrous
oxides

erecover a significant portion
of ash or phosphorus.»
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GANDANCE DOCUMENT FOR THE BENEFICIAL USE
OF MUNKIPAL BIOSOUIDS. NUNMICIPAL SLVDSE AND
TREATED SEPTAGE
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Québec policies

« «Green tax»
— Landfilling
— Incineration

« Ban on landfilling of organic matter
— 2020

« Toward «Green combustion» of sludge
— Low N20 emissions
— Energy recovery/efficiency
— Ash recovery as P fertilizer
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2- Aim of the North-American project

« Assess ashes quality (trace elements)

« Demonstrate the fertilizing value of municipal
sludge ashes

* Produce scientific publications
* Train graduate students

« Ensure the confidentiality of partners’ nominal
data
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Partnhers - WWTP

Québec
— Longueuil (Yvan Breault)
— Montréal (Tony DiFruscia)
— Salaberry-de-Valleyfield

Pilot scale

— Sanimax

Renderer

Ontario

— London (Rossum Van)
— Peel region- LakeVview (onn class)
U.S.

— Manchester NH (Fred McNeil / Rick Cantu)
— Cranston RI (an corka, veoia)

— + 3 others
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Partners (cont.)

Laval University

— Hatem Farhat

— Claude Alla Joseph
— Sidki Bouslama

— Renel Lherisson

— Haifa Labidi
Ontario govt

— Shelly Bonte-Gelok
NEBRA

— Ned Beecher

NSERC
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* In soil poor in phosphorus, sludge ash
— increase crop yields
* yield increase is dose-dependent
— Improve soil fertility
« P and pH
« The fertilizing efficiency of ashes
phosphorus varies
— according to soil type
— according to the type of ash
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10 WWTP incinerators
— Combustion conditions
11 ashes
Total P205
— 13%
« 210 24%
Neutralizing value
— 14%
« 3t0 35%




Crop: Ray-Grass
Controlled conditions
2 soils poorin P

— Sand

— Clay

Agronomic rates
Control pots

— Unfertilized

— Chemical P fertilizer

— Rock Phosphate
— Bone powder

durable,

Développement
Erwironnement ot Lutte
contre fes changements

Québec

14




15

Analytical parameters

« Ashes

— P (total, assimilable,
oxalate)

— Al, Fe and Ca
— Neutralizing value

— Others (K, Mg, S,
metals)

« Soils

— pH

— P, Fe, Al, K (Mehlich 3)
« Crop

— Yield, total P, metals,
others
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Mean

As 7
Cd 8
Co 36
Cr 88
Cu 804
Hg 0,1
Mo 8
Ni 51
Pb 114
Se 2
Zn 1051

Max
15
53
183
188
1610
0,5
24
75
286
13
2 500
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Trace elements

— Generally meet federal
requirements

Municipal sludge ashes
increase Yyields

Ash acts as a P fertilizer
Available P
— 43% of total P (median)

810 62%
N-P-K
— = 0-7-1
Impact of
— Fe content ?
— Particle size ? m""":’,‘;_m""'m

— Combustion temperature ? Québec
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Next steps

* Laval University

— Further statistical analysis

— Chemistry of P availability

— Specific results to partners

— Scientific publications
* Québec gvt

— Integration into «green combustion» requirements
« WWTP

— Consider ash recycling!
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6- Best practices —- WWTP level

« Make your own tests! ﬁﬂ '
— Check available P S
(fertilizer test) : '
Do some R&D
— Al vs Fe
— Temperature
— Sieving/grinding
— Ash chemical
conditioning/post-
cooking?
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Farm level

Soils
— Prefer poor P soils

» Spreader

— Powder
« Crops

— Avoid corn, soybeans and other large

rOwW Crops
* Ash powder far from the seed

 Rates

— Based on P needs (agronomic rates)

— Lower rates for ashes with high
available P content

— Higher rates with
« poor available P soils Ervwirontement of Lutte”
» degraded sites (single application) cimatrgues
J uébec

» Soil incorporation
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European context

* Anticipated shortage of
mineral sources

* Recent interest in sludge
ashes as phosphorus fertilizer

» Better chemical quality of
municipal sludge/ash

« Spreading allowed in
Germany since 2009
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Fertilizer products from sewage
sludge and meat and bone meal
ashes

Karlheinz Weinfurtner (2. Christine Waida (®!

(a) Fraunhofer Institute Molecular Biology and Applied
Eco h
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German findings

* Ash is a phosphorus ) R —
fertilizer 5 .
- Efficiency in greenhouse is i" "i
— lower (%) than chemical :
fertilizer 0
— higher than bone meal /’ N =
— Ash type
— Soil type
R Oeant 3¢ Lot
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