


Outline

- Soil sampling on 10 out of 11 case farms, April 2020

- Mean concentrations of potentially toxic elements (PTEs = heavy metals) in
soil

- Types of fertilisers produced from urban organic waste; e.g. green waste
compost soil (photos below: ROAF)

- Concentrations of PTEs in these fertilisers

- Unbalanced content of nutrients in urban waste-based fertiliser

- Theoretical accumulation of PTEs over time

- Need for better fertilises, and assessment of regulations

https://roaf.no/aktuelt/kompostjord-produsert-med-lidenskap/
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Soil sampling, Kvamme farm near Bergen
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Pa kilden.nibio.no kan man fa ut o0
kart av garder nar man har gards-
og bruksnummer, og legge inn

provepunkt. Flyfoto eller kart.
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begion | Form Gamples | A5 | ca | o | co | tg | N | b |
Bergen 1(1) 5 0.6 15 47 0.05 8 36 60
Bergen 2 (3) 4.7 0.5 27 33 0.17 31 59
Bergen 3 (4) <2.0 0.7 40 35 0.07 19 90
Bergen 4(3) 4 0.5 56 17 0.05 28 78
Bergen 5 (1) 5 0.4 14 39 0.26 6 19 53
Bergen 6(2) 5.5 0.6 24 28 0.05 17 21 97

8 (3) 5.7 0.5 31 18 0.09 18 90
9 (2) 4.5 0.3 27 13 0.07 14 20 95
10 (1) 4 0.6 25 9 0.04 17 16 53

11 (5) 2.3 0.3 16 7 0.04 9 16 53

Mean, region Bergen 4.8 0.6 29 33 0.11 19 26 73

Mean, region Oslo 4.1 0.4 25 12 0.06 17 17 73

Threshold soil quality - 1 100 50 1 30 50 150

Threshold pollution 8 1.5 50 100 1 60 60 200
10200 0.5-20 30-1000 40-1000 0.5-80 30-300 40-750 60-2500

«Heavy metals» (potentially toxic elements): Arsenic, Cadmium,
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Chromium, Copper, Mercury, Nickel, Lead and Zinc S (V_



Urban waste-based fertilisers

Compost from source-
separated organic waste,
mainly from households,
catering and retail (SSOW)

Digestate from SSOW

Composted organic waste
from gardens and
recreational areas

Horse manure
Poultry manure

Sewage products not
considered here

(EONORSOK
v Norwegian Centre for Organic Agriculture



Nutrients in urban waste-based fertilisers
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How much material (in DM) do we have to apply to cover the demand for N, P and K?



Compost applied as mulch — often > 5 kg/m2 (=1 cm)

Neeringsstoffbalanse i g/m2

Market garden philosophy and practice: 25
* No turning of the soil! 15,00
* Weeds must be controlled 5’0 I I im 1

o

-5,00 Mg

* Very poor utilisation of applied N; e
add|t|ona| poultry manure |S apphed H Input Output prod ™ Output prod+rest Diff prod W Diff prod+rest
A NORSOK

Norsk senter for gkologisk landbruk




Theoretical accumulation of PTEs over time
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Theoretical accumulation of PTEs over time
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Need for better fertilisers; o Tostiar recydine

of nutrients and

and assessment of regulations organic matter!

* PTE values in Norwegian urban waste-based (UWB) fertilisers were all below the upper EU-limit for organic
fertilisers, but still classified as Class | or Il by Norwegian regulations

« UWB fertilisers are low in K
* Need for additional K (seaweeds?) and covering of compost windrows

* Applications required for K supply of carrots imply much higher N application of N than recommended

e Such high applications are not rare in small-scale growing, and the materials are often not incorporated in
the soil

e Current soil quality limits will be reached relatively fast (20-50 years) if such high amounts of materials are
applied.

* Limits are fist reached for Zn and Cu, which are essential nutrients for plants, animals and humans.

e Growers using UBW fertilisers should monitor their soil regularly with fixed sampling points and include
analyses of PTEs

* Norwegian authorities should assess the soil quality limits and the limits for classification of soil

amendments and rates of application. Current levels do not support a recycling of valuable nutrients and
organic matter.
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