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A. European legislation on municipal sewage sludge management

28 To establish more sustainable municipal sewage sludge (MSS) management practices, extensive
29 legislation was produced by the European Commission. MSS is classified as a “non-hazardous” solid
30 waste . Several directives from the European Union such as the Water Framework Directive > and
31 the Waste Framework Directive ? influence MSS management by establishing a hierarchical approach
32 foreseeing waste prevention (e.g. minimization techniques), preparation for reuse (e.g. chemical or
33 biological stabilization), recycling (e.g. material recovery), other recovery (e.g. energy recovery), and

34 disposal (e.g. landfilling) *.

35 The implementation of the Council Directive 91/271/EEC > concerning urban wastewater treatment,
36 also known as “Urban Waste Water Treatment Directive” (UWWTD), has affected the increase in
37 the amount of generated MSS. However, the Directive encourages the valorization of MSS whenever

38 appropriate and regulates its use in order to minimize hazardous effects on the environment; thus, it
1



39
40
41
42
43
44
45

46
47
48
49
50
51
52

53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

was determinant for adapting to other disposal and treatment methods beyond the landfill.
Subsequently, the Council Directive 91/676/EEC ©, concerning water protection against pollution
caused by nitrates from agricultural sources, resulted in a reduction of areas on which MSS can be
used for agricultural purposes. Council Directive 1999/31/EEC 7 introduced stringent new standards
related to landfilling of biodegradable waste, while Directive 2018/850 ® amended the former by
extending such limitations to “waste that is suitable for recycling or other recovery”, therefore

including MSS.

Generally, MSS recovery methods can be categorized under two different management routes: an
organic recycling route (including agricultural spreading and composting) and a route focused on the
recovery of energy and materials (including thermochemical conversion methods) °. In order to align
the Directive with the ambitions reported in the European Green Deal and the Zero Pollution Action
Plan, the European Commission opened in 2020 a public consultation for the revision of the UWWTD
10 including new circular approaches to MSS management for the recovery of nutrients, materials

and energy, as well as the importance of MSS usage as fertilizer.

The most meaningful document concerning the organic recycling route is the Council Directive
1986/278/EEC !, also known as “Sewage Sludge Directive” (SSD), which is aimed at regulating the
use of MSS in agriculture. On the other hand, toxic organic and inorganic pollutants contained within
MSS could be highly dangerous if dispersed in the environment because of their persistence and
possible toxicity to people and wildlife 1216, By defining specific limits on potentially toxic elements
(PTEs) concentration both in treated MSS and soils on which MSS is distributed, the SSD aimed at
preventing harmful effects on soil, vegetation, animals and humans. To this end, it also prohibits the
use of untreated MSS on agricultural land unless it is injected or incorporated into the soil. The SSD
did not introduce limits on organic pollutants concentration nor on the presence of pathogens in soils.
Therefore, to mitigate the environmental risks associated with the agricultural reuse of MSS, many
EU Member States have established their own legislation to regulate these substances within MSS
and/or soils, further setting more stringent limits for PTEs 7. Lately, in light of the most recent
environmental strategies and planning tools such as the New Circular Economy Action Plan '8, the
European Green Deal '°, the Bioeconomy Strategy 2°, the Farm to Fork Strategy 2!, the EU
Biodiversity Strategy for 2030 22, and the post-Covid-19 recovery plan for Europe 23, the Directive
has gained additional significance and a process of revision is currently ongoing 4, in order to exploit
the potential of MSS in the context of the circular economy transition, in order to contribute to
increasing resource efficiency and protect human health. A first result of this revision process has

been the new Regulation 2019/1009 2° on the market of fertilizing products, introducing for the first

2


https://ec.europa.eu/food/farm2fork_en
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time organic and, in particular, bio-based and recovered fertilizers beyond mineral/inorganic ones as
fertilizing products, aiming to harmonize their production and composition. Due to their
micropollutant content, “pyrolysis and gasification materials” (including biochar) derived from MSS

have been excluded from the EU fertilizing products 2°.

Regarding the material recycling route, many valuable raw materials can be recovered from MSS:
water, compost, nutrients, agronomic additives, sulfur, phosphorous salts, fibers, proteins, biomass,
up to more complex materials such as biopolymers 2732, However, in accordance with the Waste
Framework Directive, most of these materials are classified as waste when obtained from MSS.
Nevertheless, the new Fertilising Products Regulation 23, applied from July 2022, already defined
conditions to obtain an “End-of-Waste” status for struvite and ash-based products from MSS. In order
to develop a real market for such secondary materials, additional criteria should be proposed and

discussed at the EU level in the near future.

Finally, concerning the energy recovery route, the EU aims to the following main waste-to-energy
processes: incineration, AD, production of waste-derived solid, liquid or gaseous fuels, and other
thermal treatments such as pyrolysis or gasification 33. With this scope, Directive 2009/28/EC 3*
(subsequently modified to the currently in-force Directive 2018/2001 3%) promoted the use of energy
from renewable sources, recognizing energy derived from biomass, landfills, and WWTP as a

renewable energy source.
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