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Key messages for decision-makers

* France has turned reed-bed-based constructed wetlands from a niche option into a mainstream rural wastewater solution,
especially for smaller communities.

« Official 2024 French statistics report 23,011 municipal wastewater treatment plants in service, of which 4,049 are 2,000
population equivalent (PE) or above. This implies roughly 18,962 plants below 2,000 PE - more than 82% of the national
plant stock (1).

* Public and expert sources indicate that reed-bed filters equip more than 5,000 wastewater treatment plants in France;
recent expert data place the municipal treatment-wetland stock above 5,800 by 2023, mostly for communities below 1,000
PE (4, 12).

* France also has a very large non-collective sanitation market: around 5 million on-site installations serve 15-20% of the
population, while a public environmental portal reported about 12 million people, or 18% of the population, served by non-
collective sanitation in 2019 (5, 6).

» The strongest policy lesson is life-cycle affordability: low energy demand, simplified sludge management, fewer complex
electromechanical dependencies, and lower OPEX exposure for small municipalities and households (2, 3).

Executive summary

France offers one of the clearest European examples of how constructed wetlands can be deployed at scale as public
wastewater infrastructure for small and medium-sized communities. In the French context, the dominant municipal model is
the vertical-flow French reed bed system, a constructed wetland designed to receive raw wastewater on the first stage and to
mineralise primary sludge on the surface of the beds. This is not a generic wetland concept, but a specific public-infrastructure
model refined through research, monitoring, design rules and market learning (2, 3).

As of June 2026, the available evidence confirms that France remains a country of many small wastewater systems. Official
national data for 2024 report 23,011 municipal wastewater treatment plants in service, of which 4,049 were 2,000 PE or larger.
The small-plant segment below 2,000 PE therefore represents roughly 18,962 plants, or about 82.4% of the national plant
stock (1).

Reed-bed filters are now used in more than 5,800 wastewater treatment plants in France. The same body of evidence points
to approximately 20,000 on-site treatment wetland systems serving 5-20 PE (4, 7, 12).

The strategic value of the French experience is not limited to treatment performance. It lies in the combined value proposition:
environmental effectiveness, operational robustness, low life-cycle cost, and compatibility with local economic structures. This
combination is decisive in rural contexts, where energy-intensive and maintenance-intensive systems can become long-term
tariff or subsidy burdens. France shows a different pathway: use a technically mature, standardised nature-based system
where it fits the settlement pattern, then capture the benefits through lower operating cost, simpler sludge management and
greater public acceptance (2, 3, 4).
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For countries with a large rural share, fragmented settlement patterns, constrained municipal technical capacity and sensitivity
to wastewater tariffs, the French model should be read as an infrastructure policy lesson. It shows how wastewater compliance
can be pursued in a way that is not only environmentally credible, but also locally operable, socially acceptable and
economically resilient. Where sufficient land is available at a reasonable cost, the model can also be applied at larger scales:
the Orhei wastewater treatment plant in Moldova demonstrates a French System application serving up to 20,000 PE (15).

1. Why France matters for rural wastewater policy

Global Wetland Technology (GWT) is a worldwide consortium of companies with expertise in Nature-based Solutions (NbS)
for wastewater treatment and reuse, in particular constructed wetlands, also referred to as treatment wetlands. GWT members
bring more than 40 years of experience in this field, with thousands of plants designed and implemented worldwide across a
wide range of NbS approaches, including those described by Cross et al. (2021) (16). Why, then, does this white paper focus
on the French Reed Bed (FRB) as a preferred solution for rural communities? Many countries face the same practical
problem: treatment plants can be funded and built, but their long-term operation becomes difficult in smaller communities
because energy use, sludge handling, servicing, sampling and operator availability remain costly. France matters because it
mainstreamed a municipal treatment model that is better aligned with rural realities: many small systems, dispersed settlement
patterns, limited operator capacity and a need for stable tariffs. GWT members outside France increasingly regard the FRB as
a preferred option under similar rural conditions, with implementations ranging from Italy (Rizzo et al., 2018) to Brazil.

The French experience therefore matters not only as a technology case, but as a policy case. It demonstrates that a nature-
based technology can move beyond pilot projects and become a normal public-utility option when it is supported by research,
design standards, institutional confidence and a clear fit with local economics (2, 4).

2. France at a glance

France combines large national scale with strong local fragmentation. INSEE estimated the population at 69.1 million
inhabitants on 1 January 2026 (8). World Bank data report a surface area of about 549,087 km2 and population density of
roughly 127 people per km2 in recent WDI series (9). France also retains a very large number of communes; public
administrative sources report 34,875 communes on 1 January 2025 (10).

Indicator Current reference value Why it matters for this paper

Large national scale with many
Population 69.1 million, 1 Jan 2026 communities requiring wastewater
services.

Long distances and dispersed settlement
Surface area About 549,087 km2 patterns increase the value of robust,
decentralisation-friendly systems.

Moderate average density masks many
Population density About 127 people/km2 low-density territories where complex
plants can be harder to sustain.

A high number of municipalities makes
Municipal geography 34,875 communes, 1 Jan 2025 simplicity, standardisation and life-cycle
affordability especially important.

3. The French constructed wetland model

In this paper, the term constructed wetlands refers primarily to the French municipal model of vertical-flow reed beds, often
called French reed beds (FRB) or filtres plantes de roseaux. This model differs from many conventional wetland systems
because the first stage can receive screened raw wastewater. Primary settling tanks are avoided; suspended solids and
primary sludge are retained on the first-stage filter surface and mineralised over long operating cycles (2, 3).

Troesch et al. describe the standard French design as a two-stage vertical-flow constructed wetland with about 2 m? of active
filtration area per PE: roughly 1.2 m?/PE for the first stage divided into three alternately fed units, and 0.8 m*PE for the second
stage divided into two units. Each first-stage unit is typically fed for about 3.5 days and then rested for about 7 days. The
feeding/resting cycle helps prevent biological clogging, maintain aerobic conditions and mineralise the sludge layer (2).

Where the site elevation allows, batch feeding can be achieved by siphons, limiting or eliminating energy use for distribution.
The technical model therefore links treatment performance with simple hydraulics, low energy demand and simplified sludge
logistics - the same features that later supported social acceptance (2, 3).

4. Scale, adoption and growth
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As of June 2026, the evidence presents a coherent picture. Official statistics confirm the dominance of small wastewater
treatment plants in the French system, while scientific and expert sources show that reed-bed systems have become a
mainstream technology in the small-community segment. The municipal collective market and the on-site non-collective
market should be analysed separately, because they are governed, counted and procured in different ways.

4.1. Official 2024 plant stock

The French public sanitation portal reports 23,011 wastewater treatment plants in service in 2024, including 4,049 plants of
2,000 PE or more. This implies approximately 18,962 plants below 2,000 PE, or 82.4% of plants by number (1). The same
page also provides an agglomeration table: 22,499 agglomerations in 2024, including 3,863 at 2,000 PE or above; this implies
18,636 agglomerations below 2,000 PE, or 82.8% (1).

Metric, 2024 All units Units >=2,000 PE :;‘;‘Ep"ed units <2,000 | g1 o e <2,000 PE
Wastewater treatment 0

Ds (STE0) 23,011 4,049 18,962 82.4%
Agglomerations 22,499 3,863 18,636 82.8%

4.2. Growth pattern and interpretation

The annual number of new municipal treatment wetlands appears to have slowed after the mid-2010s. Expert data indicate
that 250-400 new municipal treatment wetlands were built each year between 2005 and 2015, falling to roughly 150-180 per
year between 2015 and 2021 and to about 100 in 2022 (12). This decline coincided with a broader slowdown in the net growth
of small municipal wastewater systems. Official data show that agglomerations below 2,000 PE increased from 18,256 in 2021
to 18,636 in 2024, a net increase of 380 over three years; from 2021 to 2022 the increase was 115 (1).

Year All agglomerations Agglomerations >=2,000 PE I<rr21,polti]¢(a)dpe:zgglomerations
2019 21,549 3,816 17,733
2020 21,837 3,830 18,007
2021 22,108 3,852 18,256
2022 22,221 3,850 18,371
2023 22,326 3,841 18,485
2024 22,499 3,863 18,636

A second interpretation is also important: net additions underestimate the number of projects built per year when part of the
market has shifted from first-time construction to renewal or replacement of old plants. For mature markets, the project pipeline
is not only new plant count; it also includes rehabilitation, reconstruction, capacity adaptation and compliance upgrading. The
most accurate interpretation is therefore that annual new-build counts slowed as the small-plant stock became more mature
and as renewal gained importance.

4.3. Municipal reed-bed counts

The evidence shows a clear scaling trajectory. Troesch et al. reported about 3,000 French raw-wastewater constructed
wetlands in operation in 2014 (2). Rizzo et al. reported more than 4,000 French reed-bed treatment plants in operation by
2018 (3). A 2023 public expert article by Gourdon and Gautier stated that reed-bed filters equip more than 5,000 wastewater
treatment plants in France (4). Recent expert data place the municipal treatment-wetland stock above 5,800 by 2023, mostly
for communities below 1,000 PE (12).

5. Municipal and on-site markets: two different evidence bases

The municipal market and the on-site sanitation market should not be conflated. Municipal constructed wetlands are part of
collective sanitation infrastructure. On-site systems are mostly for single households or small groups of dwellings, and in
France they fall under assainissement non collectif (ANC).

French public sources state that non-collective sanitation is generally found in rural areas where homes are isolated and
where building a public sewer network would be too expensive. The Ministry reports about 5 million non-collective sanitation
installations serving 15-20% of the population (5). A public environmental portal reported about 12 million inhabitants, or 18%
of the population, served by non-collective sanitation in 2019 (6).
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Only a small share of ANC systems are treatment wetlands. Available sector and expert sources point to approximately
20,000-24,000 on-site treatment-wetland references in France. This is substantial as a specialised nature-based market, but it
remains small compared with the overall ANC stock of around 5 million installations (5, 7, 12).

Evidence item Reported value Recommended interpretation
- . . About 5 million installations serving 15- Official order-of-magnitude for non-
French Ministry, ANC installations 20% of the population collective sanitation as a whole (5).
Notre-environnement. ANC population About 12 million inhabitants, 18% of Public environmental reference for
' pop population in 2019 population served by ANC (6).

Treatment Wetlands 3rd Edition expert | About 20,000 on-site TW systems for 5-20 | Sector estimate for on-site treatment
data PE wetlands (12).

Company claim and market signal; not

Aquatiris Nearly 24,000 references claimed an official national statistic (7).

6. Treatment performance and operational resilience

The technical case for the French model is supported by field data. Troesch et al. analysed 70 two-stage vertical-flow systems
built by SINT or Epur Nature. The plants received raw wastewater and were designed broadly according to the French two-
stage model. The database showed strong organic matter removal, suspended-solids removal and nitrification; phosphorus
removal was much weaker and less stable, as expected for mineral filtration systems without dedicated phosphorus treatment

@).

Parameter Mean inlet concentration Mean outlet concentration Mean removal efficiency
COD 651 mg/L 50 mg/L 92%
BOD5 291 mg/L 8 mg/L 97%
Suspended solids 242 mg/L 8 mg/L 97%
TKN 56 mg/L 7 mg/L 90%
Total phosphorus 7 mg/L 6 mg/L 32%

The Italian Castelluccio di Norcia case study confirms the model's relevance for small and seasonal communities. The plant
was designed for 200 PE in off-season conditions and up to 1,000 PE at peak seasonal load. Data from 2014-2016 showed
stable effluent quality and high removal efficiency in line with French experience. The authors reported mean effluent
concentrations as low as 11-14 mg/L COD, 6-7 mg/L BODS5, around 9 mg/L total nitrogen, 0.2-0.6 mg/L ammonium nitrogen
and 6-7 mg/L suspended solids, depending on the outlet line (3). Larger-scale application is also feasible where sufficient land
is available at a reasonable cost. The Orhei wastewater treatment plant in Moldova, serving up to 20,000 PE, achieved
reported removal efficiencies of 96% for TSS, 85% for COD, 86% for BOD5 and 66% for NH4 (15).

The conclusion is practical: French reed beds are strongest where the policy target is robust secondary treatment, strong
carbon removal, suspended-solids removal and nitrification in small communities. Where strict total nitrogen or phosphorus
limits apply, the classic configuration may require additional design elements such as saturated zones, recirculation, a
denitrification stage, phosphorus-specific media or complementary tertiary processes (2, 3).

7. Economic resilience and life-cycle cost

The French model's policy relevance comes from life-cycle cost, not only treatment performance. Rizzo et al. estimated annual
O&M costs of EUR 6-11 per PE per year for the Castelluccio di Norcia French reed bed, compared with approximately EUR
45-90 per PE per year for activated sludge systems in the Italian comparison context. The difference was attributed mainly to
low energy demand and simplified sludge management (3).

The same study estimated energy consumption at about 0.15 kWh/m3, a level in line with constructed wetlands and roughly
an order of magnitude below many more intensive technological solutions. It also highlighted a practical issue: in remote
areas, fixed electricity-network fees can dominate the energy bill even when actual kWh consumption is low. This reinforces
the policy case for gravity and siphon-based designs where topography allows (3).

Sludge management is a second economic advantage. In the French system, the first-stage surface stores, dewaters and
mineralises the retained solids. Troesch et al. report sludge accumulation of only 1-2 cm per year and removal about every 10
years, while Rizzo et al. describe longer accumulation assumptions in the Italian case, with sludge removal budgeted after 20
years. In both cases, the cost and logistics of frequent primary-sludge removal are strongly reduced (2, 3).
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For rural procurement, this creates a broader economic-resilience effect. Constructed wetlands allocate more of the
investment to earthworks, drainage, mineral filter media, planting, site preparation and simple hydraulics. These packages are
more accessible to regional civil contractors and local material suppliers than highly mechanised systems dominated by
imported equipment and specialist service contracts. The result is not just lower OPEX, but more local value retention (13, 14).

Local materials and local firms. In practical procurement terms, a French-style constructed wetland can be treated as a local
civil-works project: excavation, embankments, gravel and sand or other filter media, drainage networks, planting, paths and
landscaping are usually compatible with regional construction and supply chains. Local companies can therefore participate
not only as subcontractors but as primary delivery partners, provided that design specifications, media quality control and
hydraulic installation requirements are clearly defined. This creates a local economic multiplier: public money spent on
wastewater compliance supports local quarries, civil works firms, nurseries, hauliers and maintenance teams, while reducing
long-term exposure to imported electromechanical equipment, proprietary spare parts and specialist service contracts. This is
not automatic - suitable filtration media must still meet technical requirements, and French technical literature notes that
appropriate sand is not always locally available - but the procurement profile remains substantially more accessible to local
and regional businesses than equipment-intensive alternatives (2, 3, 13, 14).

8. How France achieved high social acceptance for constructed wetlands

France's high social acceptance of constructed wetlands was not achieved by environmental messaging alone. It emerged
because the technology matched the practical concerns of local communities: cost, visual integration, absence of nuisance,
operational autonomy and confidence that the system was technically legitimate.

Acceptance factor How it worked in France

Low energy consumption, minimal reagent
demand and simplified sludge logistics
reduce the long-term OPEX burden on
municipalities and users.

Tariff and budget stability

The plant is perceived less as an
industrial object and more as a
landscaped green infrastructure element,
often fitting rural or peri-urban landscapes.

Aesthetic integration

Aerobic operation of the sludge layer and
reed-bed surface reduces odour risk; on-

site providers also stress no odour and no
mosquitoes.

Low nuisance

Maintenance can be compatible with the
human, technical and financial capacity of
small municipalities; this reduces fear of
technical dependency.

Operational simplicity

Research by
CEMAGREF/IRSTEA/INRAE, field
Institutional confidence monitoring, design guidance and a large
installed base lowered the perceived risk
for public authorities.

Civil works, local minerals, planting and
local maintenance make the project easier
to present as a local investment rather
than imported machinery.

Local economic legitimacy

The first and most important driver is economic credibility. In small communities, social acceptance is closely tied to
wastewater tariffs and municipal budgets. A system that requires little energy, limited electromechanical servicing and
infrequent sludge removal is easier for elected officials to defend because residents are less likely to face escalating
wastewater charges (3).

The second driver is landscape acceptance. French reed beds are visible green infrastructures rather than fenced industrial
equipment. They can be understood as functional planted landscapes that purify wastewater while also resembling ecological
green spaces. This differs from conventional mechanical plants, which often signal odour, noise, complexity and exclusion to
residents. Public expert commentary explicitly lists excellent landscape integration among the advantages of reed-bed filters

(4).

The third driver is absence of nuisance. Rizzo et al. explain that French reed beds do not present odour issues because the
sludge formed on the surface remains under aerobic conditions through cyclic feeding and the active rhizosphere. This is
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critical for public trust: a rural wastewater plant that does not smell, does not require frequent sludge trucks and can be
presented as a planted system is much easier to accept (3).

The fourth driver is operational autonomy. The French model is compatible with the means of small municipalities: moderate
technical sophistication, limited reagent and energy requirements, and maintenance tasks that can be planned rather than
continuously reactive. This gives local authorities a sense of control and reduces dependence on highly specialised
electromechanical service providers (2, 4). In dispersed rural areas, decentralised treatment can also reduce the need for long
sewer networks to large centralised treatment plants, potentially lowering infrastructure costs.

Finally, institutional standardisation turned acceptance into habit. Once research institutions, water agencies, consultants and
municipalities could rely on proven design rules and a large installed base, the technology stopped looking experimental. It
became a normal rural wastewater option. That transition - from ecological innovation to standard public infrastructure - is the
real social-acceptance lesson from France.

9. Alighment with EU wastewater directives

The French experience is especially relevant under the revised Urban Wastewater Treatment Directive. The European
Commission states that the revised directive, which entered into force on 1 January 2025, requires EU countries to collect and
treat wastewater cost-effectively in all urban areas of more than 1,000 inhabitants. It also strengthens nutrient removal,
micropollutant control, circularity, climate objectives and access to sanitation (11).

This policy direction increases the importance of small-settlement solutions. Many countries will face a practical
implementation gap between legal requirements and local delivery capacity. French-style constructed wetlands can help close
that gap where discharge standards, land availability and climate conditions are suitable. Their value is not that they replace all
technologies, but that they offer a robust and affordable option for the most difficult segment: many small agglomerations with
limited operating capacity.

The important caveat is compliance design. Classic French reed beds perform very well for BOD5, COD, suspended solids
and nitrification, but are not automatically sufficient for strict total nitrogen, phosphorus or micropollutant objectives. The
technology should therefore be included in compliance pathways as a modular platform that can be adapted through
recirculation, saturated zones, additional treatment stages or hybridisation where required (2, 3, 11).

10. Transferability to other countries with large rural shares

The French model is most transferable to countries that combine dispersed settlement patterns, many small municipalities,
limited technical staffing, sensitivity to household tariffs and enough land availability for robust low-energy systems. Across
GWT members alone, FRB technology has been used in 19 countries beyond France (Australia, Italy, Iran, Georgia, Germany,
Greece, Madagascar, Moldova, Morocco, Oman, Palestine, Paraguay, Portugal, Romania, Saudi Arabia, Spain, the UK, the
UAE and Brazil), across more than 2,000 feasibility studies, designs and implementations. These applications include stand-
alone systems as well as combinations with other technologies, ranging from low-tech waste stabilisation ponds to high-tech
aerated wetlands. The main lesson to transfer is not a fixed drawing, but a policy logic: evaluate small-wastewater solutions on
life-cycle affordability, operability, resilience and local economic compatibility.

Replication should not mean blind copying. Design must be adapted to local climate, hydraulic loading, stormwater intrusion,
influent characteristics, discharge standards, frost risk, availability of filter media, local construction practice, land prices and
operator capacity. Countries should also avoid uncontrolled one-off projects. France succeeded because it moved from
demonstration to standardisation: shared design guidance, monitoring, feedback loops and institutional confidence.

11. Recommendations for decision-makers

* Treat constructed wetlands as a strategic rural infrastructure option, not a niche ecological demonstration technology.
 Separate the municipal collective market from the on-site non-collective market in statistics and policy arguments.

« Use official public statistics for plant-stock and capacity-class denominators, and keep municipal collective systems
separate from on-site non-collective systems.

« Evaluate projects on life-cycle cost, not capital expenditure alone. OPEX is central to tariff stability and social acceptance.

* Prioritise low-energy and low-reagent systems where municipalities have limited technical staff and residents are sensitive
to charges.

» Require proper design adaptation where total nitrogen, phosphorus or emerging-pollutant objectives are strict.
» Design procurement so that local contractors, local materials and regional maintenance capacity can participate.

* Build national or regional guidance, operator training and monitoring databases around proven wetland typologies rather
than isolated one-off projects.
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» Use public communication to present constructed wetlands as reliable infrastructure that also improves landscape quality
and biodiversity, not merely as an alternative technology.

Conclusion

France demonstrates that wastewater treatment can be both environmentally responsible and economically resilient. Its
constructed wetland model succeeded because it aligned technology choice with territorial reality: many small communities,
fragmented rural settlements, constrained operating budgets and the need for robust systems that can be delivered and
maintained without excessive complexity.

The evidence available as of June 2026 points to a consistent picture. France's small-treatment-plant segment remains
dominant: more than 82% of municipal plants and agglomerations are below 2,000 PE by number. Reed-bed filters are used in
more than 5,000 wastewater treatment plants, and expert data place the municipal treatment-wetland stock above 5,800 by
2023. On-site treatment wetlands are much smaller than the overall ANC market but still substantial, with available sources
pointing to approximately 20,000-24,000 references.

For other countries, the key policy message is clear: rural wastewater infrastructure should be selected for long-term
affordability, local operability, environmental compliance and social acceptance. The French reed-bed model is one of
Europe's strongest examples of how nature-based infrastructure can meet those criteria at scale.
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Appendix: Source links

This report combines official statistics, peer-reviewed and professional literature, public expert commentary, company
disclosures and expert communication. Official sources are used for national plant-stock denominators; peer-reviewed
literature is used for performance and cost; company disclosures are used only for market context.

(1) French Ministry of Ecological Transition, Portail sur I'assainissement collectif, national 2024 indicators.
https://assainissement.developpement-durable.gouv.fr/pages/data/statsGeneral.php

(2) S. Troesch, F. Salma and D. Esser, "Constructed wetlands for the treatment of raw wastewater: the French experience",
Water Practice & Technology 9(3), 2014. Uploaded PDF: WPT-14-48.pdf.

(3) A. Rizzo et al., "French Reed Bed as a Solution to Minimize the Operational and Maintenance Costs of Wastewater
Treatment from a Small Settlement: An Italian Example”, Water 10(2):156, 2018. https://www.mdpi.com/2073-4441/10/2/156

(4) R. Gourdon and M. Gautier, "Filtres plantes de roseaux: comment ils epurent les eaux usees de la plupart des petites
collectivites en France", The Conversation, 2023. https://theconversation.com/filtres-plantes-de-roseaux-comment-ils-epurent-
les-eaux-usees-de-la-plupart-des-petites-collectivites-en-france-209651

(5) French Ministry of Ecological Transition, "Assainissement" - collective and non-collective sanitation overview.
https://www.ecologie.gouv.fr/politiques-publiques/assainissement

(6) Notre-environnement.gouv.fr, "L'assainissement non collectif des eaux usees".
https://www.notre-environnement.gouv.fr/rapport-sur-I-etat-de-l-environnement/themes-ree/economie-verte/activites-de-I-
economie-verte/traitement-des-eaux-usees/article/l-assainissement-non-collectif-des-eaux-usees

(7) Aquatiris, company website and product pages for on-site treatment-wetland references and claimed user benefits.
https://www.aquatiris.com/ ; https://www.aquatiris.com/produits/ ; https://www.aquatiris.com/produits/jardin-assainissement/

(8) INSEE, Demographic report / Population estimates: France at 69.1 million inhabitants on 1 January 2026.
https://www.insee.fr/en/statistiques/8726555 ; https://www.insee.fr/en/metadonnees/source/serie/s1169

(9) World Bank DataBank / World Development Indicators, France surface area and population density.
https://databank.worldbank.org/data/reports.aspx?country=FRA&source=2

(10) INSEE Code officiel geographique / Vie publique, municipal geography and number of communes.
https://www.insee.fr/fr/information/8377162 ; https://www.vie-publique.fr/en-bref/298350-collectivites-34-875-communes-
au-ler-janvier-2025

(11) European Commission, Urban wastewater overview and revised Urban Wastewater Treatment Directive.
https://environment.ec.europa.eu/topics/water/urban-wastewater_en

(12) Expert communication based on Treatment Wetlands, 3rd Edition, Chapter 21, citing INRAE/Molle et al. aggregated data
on French municipal treatment wetlands and on-site systems. Source information provided by expert correspondence; not a
public URL source.

(13) P. Molle et al., ASTEE/TSM article on the adaptation of planted filters and the use of local labour and local materials.
https://astee-tsm.fr/articles/tsm-9-2015-molle/

(14) French Ministry / ANC user guide for reed-bed systems ("Jardin d'Assainissement"), including practical system guidance
and reference to plants and filter/drainage materials. https://www.assainissement-non-collectif.developpement-

durable.gouv.fr/IMG/pdf/guide__jardin_d_assainissement roseaux_fvgeo_.pdf

(15) Masi, F., Bresciani, R., Martinuzzi, N., Cigarini, G. and Rizzo, A., 2017. Large scale application of French reed beds:
municipal wastewater treatment for a 20,000 inhabitant's town in Moldova. Water Science and Technology, 76(1), pp.134-146.

(16) Cross, K., Tondera, K., Rizzo, A., Andrews, L., Pucher, B., Istenic¢, D., Karres, N. and Mcdonald, R., 2021. Nature-based
solutions for wastewater treatment. IWA publishing.
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Photo Appendix: Selected treatment wetland installations

Selected reference installations, including France and one example outside France, based on the photographs and captions
supplied with the report.
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Duerne Le Pontel, France: 1,200 PE, commissioned in 2020, approx. 1,300 m a.s.l.
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Example outside France

Orhei Municipality (Moldova)

Treated population equivalent: 20,000 PE

Chosen Nature-based solution: FRB + VF

Peculiarity: Biggest nature-based solution for primary and secondary treatment in Europe and among the biggest
worldwide. Project financed by the World Bank.

Year of realization: 2013
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