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Upcoming events
12th European Waste Water Management (EWWM) Conference

17 - 18 July 2018, Manchester, United Kingdom - Website
Including a theme on Phosphorus and Nutrient Removal and Recover, follow up of
the Big P Conference 2017 (see SCOPE Newsletter n°125)

Stakeholders meeting on EU Fertilisers Regulation and STRUBIAS
m EUROPEAN COMMISSION (phosphate salts, biochars, ash-based products), including webinar with JRC on
STRUBIAS final draft report (TBC)
Wednesday 5" September 2018, 9h00 - 17h15, Brussels (webinar 14h00 - 15h30)

Proposal for a Regulation on the making available on the market of CE

maried eriling prodcts and amending Reguistions (E€) No 10592008 Registration: www.eventbrite.ca/e/eu-fertilisers-regulation-and-strubias-tickets-
g
AGraen :‘ o 3rd European Nutrient Event at ECOMONDO 2018 green technology expo
" 8 - 9 November 2018, Rimini, Italy - Website

Phosphorus and nutrient recycling and management in Italy, the Mediterranean
region and in EU research, development and innovation.
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See more events at www.phosphorusplatform.eu/upcoming-events

EU study on recycled nutrient products from manures

Call for data: ESPP and SYSTEMIC collect input for JRC Nitrates Directive study

ESPP and the EU Horizon 2020 project SYSTEMIC are collecting data, scientific reports or other relevant information to input
into the EU study launched on (nitrogen-containing) recycled nutrient products produced from manures. This study aims to
inform the European Commission as to which products might be exempted from limitations applicable to “manure in a
processed form” under the Nitrates Directive. Objectives of this study are summarised below (SYSTEMIC workshop article).
Submission of existing data or publications on nutrients or contaminants in runoff or groundwater following application of manure, processed

manure or biosolids — by 29" July latest — to SYSTEMIC systemic@waur.nl and ESPP info@phosphorusplatform.eu If product or trial information
is confidential, please contact these emails so that we can arrange direct transfer under confidentiality agreement to JRC.
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JRC call for manure runoff field test site candidates
The European Commission (Joint Research Centre, JRC) has published a call
for field testing sites to sample and analyse drainage/runoff waters following
applications of manure (or compost, digestate, etc from manure). The activity
n European can be embedded into ongoing field trials. JRC will cover full costs of sampling:
Commission 5 - 10 litre samples will be required, from ground and surface water, samples
will be collected, stored and shipped according to JRC specifications and with
JOint ResearCh Centre supplied sampling equipment. JRC will ensure analysis and data evaluation.
This is part of the JRC study to support DG Environment work on “manure in a
processed form” under the Nitrates Directive. JRC's stated objective is to
assess possible risks of veterinary medicinal products (VMPSs), including anti-microbial resistance (AMR), veterinary
antimicrobial agents (AMA) and biocides (used for stable disinfection) following application of manure and processed manures.
JRC considers that there is a data gap on the drainage of nutrients which have been irrigated with wastewater or fertilised with
animal manure (or derived biosolids, such as compost or digestate). It would seem appropriate to also collect samples of the
applied manure/biosolids, and to have ‘control’ fields (without application), but these are not specified in the JRC call. Given that
the JRC call identifies a data gap, it would also be appropriate for any party having relevant existing data to JRC — email below
(data or publications on nutrients and contaminants in runoff/ground water following manure or biosolids application, in particular
for VMPs and AMR). Analysis of such existing data could, presumably, modify JCR’s specifications for possible field sampling.
Deadline to propose field sampling sites to JCR = 31% August 2018 to Bernd.GAWLIK@ec.europa.eu “Call for participation in an EU-wide
monitoring campaign of manure” 31% May 2018 https://ec.europa.eu/jrc/en/science-update/call-participation-eu-wide-monitoring-campaign-
manure (includes link to Participation Form) and “EU-wide monitoring of manure supporting the development of safe processed manure criteria”,

31° March 2018, Joint Research Centre JRC Ispra, Water and Marine Resources Unit https://ec.europa.euljrc/sites/jresh/files/20180531-
notice_of call expression_of interest.pdf

Call for input to EU R&D orientations

Defining “Nutrients Mission” proposal for FP9 Horizon Europe

The European Commission has started preparation of FP9 (Horizon Europe) the
Research & Innovation funding programme 2021-2028 which will follow on from
Horizon2020. The new programme has an announced budget of nearly 100 billion
€ and the draft Regulation text (outlining structure and objectives) was published
7" June. As already communicated (eNews n°21), it is proposed to include in FP9
“Missions” (art. 5 of published Regulation) which will be horizontal, across the
“Challenges” (thematic R&D funding). There are expected to be only a “small
number” of missions over the whole of FP9, with up to 10 year duration. Possible
examples cited are: fight against cancer, clean transport, plastic-free oceans.
Meetings have been organised on 30" May by DG Research, SYSTEMIC,
Biorefine Cluster Europe, ESPP and INMS (international nitrogen management system) and a further meeting at the European
Sustainable Phosphorus Conference 3 (ESPC3) on 11" June, with DG Research, BSAG and ESPP, to discuss proposing a
possible “Mission” relating to nutrient sustainability. Such a “Mission” could concern all five of the FP9 thematic “Challenges”:
health, inclusive and secure society, digital & industry, climate and food & natural resources. Proposed input and ideas for
content and vision of such a “Mission” on nutrients should be sent to inms@ceh.ac.uk

FP9 regulation proposal published 7/6/18 http://europa.eu/rapid/press-release 1P-18-4041 en.htm

and https://ec.europa.eu/info/designing-next-research-and-innovation-framework-programme/what-shapes-next-framework-programme_en
Criteria for defining and selecting FP9 “Missions”, see the Mazzucato report https://ec.europa.eu/info/designing-next-framework-
programme/mission-oriented-policy-next-research-and-innovation-framework-programme_en

and summary https://t.co/wAb5gNmBqgB
You are invited to send your ideas for a nutrients “Mission” (R&D needs, themes and content, vision and objectives ...) to inms@ceh.ac.uk

Meetings

Stakeholder meeting on Fertilisers Regulation and STRUBIAS webinar

ESPP is organising a stakeholder meeting to discuss the EU Fertilisers Regulation and STRUBIAS, 5" September 2018, all day
in Brussels. The meeting will update on trilogue progress on the Fertilisers Regulation and outstanding issues, questions around
implementation, accompanying standards. The meeting will include a webinar with JRC, 14h00 — 15h30, to discuss the draft
final STRUBIAS report proposing EU Fertiliser Criteria for recovered phosphate salts and struvite, biochars and pyrolysis
materials, and ashes (used directly as fertilisers, or used as ingredients in fertiliser production processes). This will enable
preparation of the final STRUBIAS Working Group meeting, 25-27 September (closed meeting, STRUBIAS WG members and
Member States only).

Wednesday 5" September 2018, Brussels, 9h00 — 17h15.
Registration: www.eventbrite.ca/e/eu-fertilisers-requlation-and-strubias-tickets-47156434164
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3" European Sustainable Phosphorus Conference Helsinki success
The third European Sustainable Phosphorus Conference (ESPC3), co-
. organised by BSAG and ESPP in Helsinki, 11-13 June was a success.
Nearly 300 participants from 30 countries, significantly increased from

E . - . .
HELSINKI Uropean - E5pcy (Brussels 2013) and ESPC2 (Berlin 2015). Highlights included input
11-13 June
2018 Finland national government (ministries of the Environment and Agriculture

Conference . . .. - .
and Forestry). international organisations (HELCOM, Rhine Commission),

company and nutrient management success stories. An active discussion
addressed proposals for including nutrients in the next EU R&D funding programme (Horizon Europe, which will follow on from
Horizon 2020). With UN-Environment support, the “Global call for a science initiative on phosphorus” was launched, please
participate by signing at www.opfglobal.com. A full summary of the ESPC3 conference will be published in coming months in
ESPP’s SCOPE Newsletter.

ESPC3 presentation slides and posters will be online soon at www.phosphorusplatform.eu/ESPC3
Sign the Global call for a science initiative on phosphorus at www.opfglobal.com

: -
Sustainabl
E SQ C3 ustainabte from the European Commission (DG Environment and DG Research),
/ N Phosphorus

Policy, platforms, recycling technologies

Proposed EU Regulation on water reuse

The European Commission has published the draft text for a new EU Regulation on “minimum requirements for water reuse”.
This legislative proposal will now go to European Parliament and Council (Member States). The proposal addresses reclamation
of water from “urban waste water” (as defined in Directive 91/271/EEC) only: reuse of water from other streams such as manure
treatment, digestate, food or other industries, is not concerned. The objective is to address water scarcity and facilitate reuse of
treated sewage water for irrigation, whilst ensuring safety and improving transparency and confidence for farmers and
consumers. The Commission notes that standardising quality standards for water reuse across Europe will improve “clarify,
coherence and predictability” for operators and technology providers. The text specifies requirements for microbiological criteria
(e.g. E. coli) and monitoring requirements, as well as specifying conditions for water reuse permitting and public information. It
further defines a risk management framework (Annex Il) and specifies (art. 5) that “the reclamation plant operator shall
elaborate a Water Reuse Risk Management Plan. This is intended to be adaptable in the future (by Commission delegated act)
to address emerging contaminants of possible concern, such as pharmaceuticals. Water for reuse must respect both the
Regulation minimum requirements and also any additional requirements set by local authorities

European Commission press release IP/18/3829, includes links to draft Regulation, Annex and other documents 28" May 2018
http://europa.eu/rapid/press-release 1P-18-3929 en.htm

Ireland nutrient platform project

A The ‘All Ireland Phosphorus Sustainability’ workshop, Belfast, Northern Ireland June 2017 (see

) SCOPE Newsletter n°125) collated stakeholder information from a range of sectors, spanning the

wastewater treatment sector, the agri-food industry, regulators and academics. This workshop
has led to further funding from the Irish Environmental Protection Agency, under their UN
Sustainable Development Goals (SDG) programme, to National University of Ireland (NUI-
Galway) and Queen’s University Belfast (QUB), to forward the objective of establishing a ‘Nutrient
Sustainability Platform’ on the island of Ireland. The Platform will seek to: (1) Promote the
sustainable use and recovery of nutrients, focussing initially on phosphorus, and laterally on other
co-recoverable value added materials from waste streams e.g. nitrogen, biogas, biofuels
(hydrogen), volatile fatty acids; (2) Bring together representatives from the agri-food industry,
wastewater treatment sector, government institutions, regulators, technology providers and academia from both the Republic of
Ireland, Northern Ireland and internationally, to identify challenges (current and future), inform policy, develop solutions, share
good practice and promote holistic, joined-up, thinking in terms of SDG implementation and nutrient sustainability on the island
of Ireland; (3) Coordinate information sharing both nationally and internationally though liaison with cognate sustainability
platforms; (4) Create research collaborations within Ireland and internationally; (5) Raise awareness of sustainability SDGs, and
their solutions, within government, the agri-food industry, and waste treatment sectors at a national level.

Contacts: NUI-Galway (Prof. Vincent O’'Flaherty) and Queen’s University Belfast (Prof. John McGrath and Dr Katrina Macintosh)
k.macintosh@qub.ac.uk Twitter @Phosphorus _ie

Swiss AMTP Platform for cooperation on P-recovery technologies

In 2017, the Canton of Zurich started a cooperation platform between parties interested in implementation of the Switzerland
phosphorus recycling obligation (Ordinance on Prevention and Disposal of Waste VVEA, 2016, which requires P-recovery from
sewage sludge incineration ash by 2026, see SCOPE Newsletter n°118). This Platform includes operators of wastewater
treatment plants and of sewage sludge incineration plants, covering over 60% of total Swiss sewage sludge arisings, as well as
concerned industry federations, and works closely with BAFU and OFAG (Swiss Federal Offices for Environment and for
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Agriculture). The objective is to provide operators with information to support decisions on P-recovery routes, technologies and
investments. The platform has jointly prepared and conducted a “Process Technology Market Analysis for phosphorus Recovery
from Wastewater” (VTMA), coordinated by Hollinger SA. At the end of May a final report was published. This notes that Swiss
sewage sludge contains 6 000 tP/y of phosphorus, compared to current Swiss mineral fertiliser consumption of 4 200 tP/y. The
platform invited technology suppliers with recycling-processes that complied with defined invitation-criteria. Seven potential
suppliers participated at the analysis and have been evaluated through questionnaires and a hearing: Budenheim (ExtraPhos),
CIMO (Sepholix), Ecophos, EuPhoRe, Técnicas Reunidas (Phos4Life), ZAB and CTU (Pyrophos — FiBL project). ICL Fertilizers
(Recphos-and TENOVA-Bateman Process) and Remondis (Tetraphos®) were contacted but did not participate. Of the
participating supplies, Ecophos (220 000 t/y factory under construction in Dunkerque, France) and Phos4Life have full scale or
industrial pilot P-recovery plants under construction (to produce technical phosphates from ash or phosphoric acid,
respectively). ZAB plans a full scale plant producing triple superphosphate from ash at Bazenheid, but this ash is produced from
a mixture of animal by-product ash plus sewage sludge, so has specifically high phosphorus content. EuPhoRe does not
produce a product conform to Swiss regulatory requirements for a fertiliser. The Budenheim (ExtraPhos) process today only
recovers around 30% of phosphorus, insufficient to respect the expected Swiss P-recovery legislation. Costs for the different
processes are today unclear, because of lack of full scale references, different level of details and varying system-boundaries,
but are estimated at around 300 — 600 CHF per tonne of ash, or in the range of 2 000 to 5 000 CHF/tP recovered (net after
accounting for recovered P sales). This would represent around 5 CHF/person/year, or 2-3% of municipal total waste water
treatment costs in Switzerland. The report underlines the need to recover phosphorus as a saleable product, either a technical P
chemical or a fertiliser respecting the Swiss fertiliser regulation requirements (MinRec). The report concludes that promising
technologies are available for P-recovery, that their current level of development is insufficient to take investment decisions for
sewage treatment operators today, but that hopefully this information will be available within two years. The AMTP Platform
parties recommends to sewage works operators in Switzerland to work together to put into place treatment routes to achieve the
Swiss P-recycling legislation within the 2026 deadline and urges the Federal Office for the Environment to clarify the % P-
recovery to be required under this legislation, and also to define under what conditions P-recovery can take place outside
Switzerland. The AMTP Platform welcomes further partners to participate in and co-finance continuing work.

Media-news: “Wertstoff Phosphor aus Abwasser: Evaluation der Technologien auf der Zielgeraden” (Recycled phosphorus from wastewater:
Evaluation of technologies towards implementation”, 25" May 2018, www.deutsche-phosphor-plattform.de/wertstoff-phosphor-aus-abwasser-
evaluation-der-technologien-auf-der-zielgeraden Download of 100-page report in German with 5-page summary in German and French: Morf

(2018), Verfahrenstechnische Marktanalyse fur die Phosphorriickgewinnung aus dem Abwasserpfad, Mai 2018: www.klaerschlamm.zh.ch or
http://pxch.ch/aktuelles.html

Cost review of dairy manure nutrient recovery routes

A 22-page US review paper assesses key manure processing routes for dairy manure, looking at overall process not specific
technology suppliers, indicating for each route: estimated processing costs (ranges for CAPEX and OPEX), avoided costs (sale
of recovered product, avoided transport costs based on a scenario taking into account volumes and nutrient contents), volume
reduction and percentages of nitrogen(N) and phosphorus (P) removed/recovered. Costs are based on Newtrient data from a
number of technology suppliers (see SCOPE Newsletter n°125) and other publications. Processing routes assessed are:
primary solids separation, advanced solids separation, struvite precipitation, nitrification/denitrification, ammonia stripping and
recovery, membranes, evaporation. Conclusions note that many of these routes are still nascent, new technologies enabling
nutrient recovery in saleable forms can be expected to emerge (so with possible revenues to offset costs), progressing
implementation will lead to better data on performance and costs and that policy initiatives such as nutrient trading markets may
prove important to stimulate adoption.

“Approaches to nutrient recovery from dairy manure”, C. Fear, J. Ma & G. Yorgey, Washington State University, USA, WSU PEE Review
EM112E, February 2018 http://pubs.cahnrs.wsu.edu/publications/pubs/em112e

See also “The Rationale for Recovery of Phosphorus and Nitrogen from Dairy Manure”, WSU Fact Sheet FS136E, June 2014
https://research.wsulibs.wsu.edu/xmlui/bitstream/handle/2376/5010/FS136E.pdf

Conferences

Sweden IWA phosphorus recovery seminar

The IWA (International Water Association) phosphorus (P) recovery seminar included presentations of six phosphorus recovery
processes (EasyMining Ash2Phos, Ekobalans and Suez PhosphoGreen struvite recovery processes, Helsinki RAVITA, Outotec
AshDec and EliquoStultz Pyreg. Two presentations also discussed the potential for phosphorus recovery by sludge gasification
or incineration (TK Energy, Silzle Kopf, RISE) as well as overviews of P-recovery processes and of requirements for recovered
products as fertilisers (FHNW, TU Vienna, KWB, RISE). Biofos, Copenhagen are looking for a solution to recover phosphorus
from landfilled sewage sludge incineration ash, and RISE Sweden is planning to set up a common testbed to compare
technologies and phosphorus recovery solutions (similar to the VTMA Platform in Switzerland, see in this Newsletter).
Presentations are available online in English.

IWA Sweden Seminar “Phosphorus recovery from wastewater with a focus on the potential of thermochemical sludge treatment, 11" April 2018;
Malmd www.svensktvatten.se/utbildning/konferensdokumentation/svenskt-vatten/IWA180411
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SYSTEMIC workshop on processed manure in the Nitrates Directive

The H2020 projects SYSTEMIC and AGROCYCLE organised a joint workshop in
Brussels, 30" May, with participation of the European Commission, to discuss input to
the Commission (JRC) study now launched to propose criteria for when nitrogen-

containing recycled nutrient products produced from animal manure should no longer
be considered to be “manure ... in a processed form” under art. 2(g) of the EU Nitrates
Directive.

As explained more fully in SCOPE Newsletter n°100, current interpretation of this
ste m I C article limits the use of recycled nutrient products (containing nitrogen and produced
partly or completely from livestock manure) to lower levels than use of virgin mineral
C”c”l"r solutions for biowaste  ¢onilisars, in some circumstances in Nitrate Vulnerable Zones, so posing an obstacle
to the development of nutrient recovery from manures.

Jan Huitema, Member of the European Parliament (Netherlands) underlined that this Nitrates Directive article is an obstacle
to manure nutrients recycling and asked the European Commission to develop “End-of-Manure” criteria.

Wim Debeuckelaere, European Commission, DG Environment, explained that the European Commission appreciates this
problem and wishes to facilitate the circular economy for manure nutrients, but also want to ensure that the use of manure-
recovered nutrient products does not lead to increased nitrogen losses to waters (contrary to the Nitrates Directive objectives),
nor to any other possible adverse effects (contaminants, phosphorus losses, greenhouse emissions ...). Therefore, a study has
been requested of JRC (European Commission Joint Research Centre, Seville) to assess these questions for different
manure-recovered products. Priority will be given to types of product for which agricultural application is expected to be “safe”
(list and order to be confirmed):

1. ammonium mineral products from stripping, reverse osmosis products (“mineral concentrates”), precipitated minerals
(e.g. struvite);

2. liquid fraction of solid/liquid separated manures and digestates;

3. products with high organic content.

This JRC study will:

a) propose criteria for manure-derived nitrogen-containing nutrient products which can be used under the same
application limits as “chemical fertilisers” (art. 2(f) of the Directive), including defining appropriate methodology and
carrying out biogeochemical modelling and field trials;

b) cover agronomic efficiency of such products (taking into account the form of nitrogen, climate and soil conditions),
environmental and health risks (contaminants), atmospheric nitrogen emissions, risks of nitrogen losses to water;

c) develop a standardised protocol for testing nitrogen release, based on lab analyses and field tests of manure-
recovered nutrient products and reference mineral fertilisers.

The JRC is currently developing the methodology, which will be presented to the Nitrate Experts of the Member States early
June. Comments will be welcome on the proposed methodology until July. The final methodology will be presented to the
Nitrate Experts group early September. To input data and information to this JRC study, see articles at top of this
Newsletter.

The workshop then discussed agronomic, environmental and product quality aspects, in rotating groups and in plenary, with the
following workshop conclusions:

e Forthe JRC study:
- reference material: for all recovered mineral products, comparison should be made with the same “virgin”
(chemical) mineral fertiliser molecule (e.g. ammonium nitrate, struvite) in the same form (granule size for solids,
concentration for liquids), where this is today on the market;
- where a recovered nutrient product is a mineral with low levels of organics (e.g. < 1% Cqrg Or some other cut-off
level), then there is no point in carrying out tests or trials because it will behave exactly as does the same mineral of
“chemical” origin (within the variation of experimental or field results);
- concentration (dry matter content) and purity are key requirements, and limits should be specified for all products
in the JRC study;
- struvite will be applied for phosphorus content, so that resulting N application levels will be low (but do need to be
taken into account);
- a considerable quantity of information is already available in existing studies and data;
- testing should be carried out in identical and controlled conditions, e.g. using lysimeters or pot-trials or incubation
experiments, in preference to field trials (which will not give representative results in the timeframe);
- in order to not prevent technical innovation, focus should be on product characteristics rather than on the
recycling or manure treatment processes;
- limit specifications (cut-off values) for product characteristics are necessary to ensure clarity about what is or is not
covered by a given product vocabulary.
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e Regarding product characteristics:
- pH is important for ammonium liquid products (and use recommendations should take account of this);
- consistent product quality: reliable product characteristics (level of organics, purity, concentration, pH, physical
form ...) are essential for farmers;
- if recycled nutrient products are to replace mineral fertilisers (in the Nitrates Directive application limits) then their
application constraints should be the same (4R stewardship);
- the SYSTEMIC product fact sheets (online at www.systemicproject.eu for comment) provide averages for product
specifications. The range of value giving components will be reported in a Systemic report, which will also give an
overview on available information on agronomic effectivity and environmental risk assessments.

e “Mineral concentrates” (reverse osmosis, RO)
- the SYSTEMIC fact sheet indicates an average carbon content of 0.6% Corg, an average dry matter content of 3.3%
and an average total N content of 0.7% N (wet weight). Participants underline that these products are thus not
“concentrated” and also that in reality these RO products can be very variable (varying levels of organics, range of
dry content, variations in nitrogen content and in nitrogen forms), depending on the process of the RO installation, so
that definition of concentration and organics limits are necessary for this product category, as well as information to
accompany the product;
- due to the relatively high water content of mineral concentrates, these are currently applied close by the manure
processing plant. There is hardly any cross-border trade. Mineral concentrates could also be used to blend with other
more concentrated mineral fertilisers to achieve a more consistent and more concentrated product.

e Products not indicated which should be covered in the JRC study:
- ammonium products recovered from manure evaporation and from air purification.

e Environmental impacts:
- cobalt is emerging as possible contaminant of concern;
- copper, zinc and cobalt are all micro-nutrients, so should not be limited but should require labelling above specified
levels.

e Regulatory aspects:
- where recycled nutrient products from manures are authorised up to mineral fertiliser spreading limits, 100% of the
recovered product N content should be counted (conservative = protective);
- other questions (beyond the status of certain products) need also to be addressed, for example a consistent position
between Member States / NVZ Action Programmes on the calculation of Nitrates Directive spreading limits for
digestate where manure is only a part of the digester input, mixed with other materials, and more generally
harmonisation of definitions and implementation.

The following follow-up actions will be engaged by SYSTEMIC:

» organise concertation with different technology suppliers and operators to develop product definitions
(maximum/minimum levels) for ammonia salts from stripping/scrubbing and for “mineral concentrates” (reverse
osmosis products), as well as tolerances (these limits should be reliably respected in a product);

» in particular, for “mineral concentrates”, minimum nitrogen content, nitrogen forms, minimum dry matter content,
maximum organic carbon content must be defined;

» collect information and prepare Fact Sheets on digestate, liquid fraction of digestate, ammonia waters (from
evaporators etc.).

All interested parties are invited to send literature and data relevant to this JRC study to SYSTEMIC systemic@wur.nl and
ESPP info@phosphorusplatform.eu (by 29" July), who will collate and transmit to JRC — see above.

SYSTEMIC — AGROCYCLE workshop on “Fertilising products based on animal manure under the Nitrates Directive and the circular economy”,
Brussels, 30™ may 2018 www.systemicproject.eu/policy-research-workshop-on-the-nitrates-directive-as-part-of-the-circular-economy
SYSTEMIC Fact Sheets (drafts for comment) on “Struvite”, “Ammonium sulphate”, “Ammonium nitrate”, “Mineral concentrate” are on this
website under Downloads -> Publications.

Reports from previous European Commission studies relevant to the Nitrates Directive http://ec.europa.eu/environment/water/water-
nitrates/studies.htmi

ESPP proposals on processed manure and the Nitrates Directive www.phosphorusplatform.eu/regulatory

Review of struvite agronomic properties, including nutrient leaching

A review summarises characteristics, fertiliser performance, nutrient leaching and toxicity of recovered struvites. This references
45 published papers, so is not complete: ESPP has identified a higher number of papers on fertiliser performance alone, and
also reports on toxicity which are not included. However, the review is interesting because in addition to looking at phosphorus
fertiliser performance of struvite, it also considers nutrient (N, P) leaching risk, impact on plant uptake of other nutrients (N, Mg,
K, Ca, Fe, Mn, Co, Mo) and impact on heavy metal uptake. No overall conclusions are drawn for most points, but the review
shows that in most comparison experiments, phosphorus fertiliser effect was as good as mineral fertilisers. In the limited studies
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considered, no toxicity of struvite was found, and also it does not burn plants when applied at high concentrations. No
pathogens were found in recovered struvite in the studies cited. Heavy metal uptake from struvite is concluded to be lower than
from mineral fertilisers. Concerning uptake of other nutrients: struvite results in magnesium uptake (logically, because of
magnesium in struvite) and can reduce calcium and potassium uptake. Nutrient leaching is identified to be much slower than
from mineral fertilisers, and to be related to the rate of nitrification in soils. For three questions further research is considered to
be needed: quantification of nitrite and nitrate from struvite application, leaching mechanism in soils with plants (rhizosphere)
and possible impact of high struvite application levels on calcium and potassium uptake by crops.

“Struvite recovered from various types of wastewaters: characteristics, soil leaching behavior, and plant growth”, N. Ahmed et al. (Korea,
Pakistan), Land Degradation and Development, in press 2018 https://doi.org/10.1002/Idr.3010

Run4Life IFAT phosphorus recycling and water reuse
This stakeholder event, at IFAT Munich, saw presentations on nutrient recycling
technologies, decentralised sanitation and water reuse, from research to
implementation.
Evdokia Achilleos, European Commission — EASME, indicated EU policy
; initiatives underway including the Circular Economy Package (see the EU Circular
I F E Economy Stakeholder Platform), Critical Raw Materials, the Fertilisers Regulation,
the Water Reuse Initiative (proposing quality requirements for agricultural irrigation,
see above), assessment of the Urban Waste Water Treatment Directive, and water policy REFIT (public consultation in coming
months). She presented the Horizon 2020 funding opportunities to support these objectives, with a number of projects already
running relevant to nutrient recycling (SMART-Plant, Incover, Decisive, Systemic, Run4Life, Water2Return, SABANA) and new
ones now launching (Cinderalla — includes phosphorus in sludges, Houseful — includes household nutrient cycles, Hydrousa —
fertigation, NextGen — circular economy for water, ProjectO — circular water). Further projects will be funded in 2019 under water
smart economy theme. The relevant SC5 Infoday is in Brussels, 11-12 September.
Paul O’'Callaghan, BlueTech Research, indicated that start-up technology success in the water industry is 50% lower than
most sectors. Despite this obstacle, struvite recovery has developed rapidly, but further scale-up is necessary to make it
attractive for investors. Andrea Gysin, Ostara indicated that their business model aims to soon reach a level of fertiliser product
delivery which will make marketing and distribution profitable.
Daniel Frank, German Phosphorus Platform (DPP), summarised the new German regulations requiring phosphorus recovery
from sewage works > 50 000 p.e. by 2029. To simplify, there are two main possible routes: phosphorus recovery from ash after
mono-incineration (80% P-recovery required) or from the sludge/water treatment phase (50% P-recovery, or reduction of P to <
20gP/kgDM). However, the definition of “DM” (dry matter) is unclear (depends on whether measured before or after processing)
and may be susceptible to modification, so that adopting the sludge/water route option poses risks. This option also poses
questions, because it may exclude processing systems which both recover phosphorus and reduce organic carbon in the
sewage sludge.
Daniel Klein, Emschergenossenschaft / Lippeverband, Germany, explained that this water board is leading the Phos4You
INTERREG North-West Europe project (see SCOPE Newsletter n°126) to assess six technologies at different scales:
EuPhoRe® (thermochemical process to generate P-rich ash from sewage sludge), PULSe (acid leaching of dried sewage
sludge), microalgae growth in wastewater, FiltraPHOS™ adsorption from diffuse P discharges, TetraPhos® (see below) and
Struvia™/bioacidification (see below). See factsheets on these technologies at http://www.nweurope.eu/phos4you
Christian Kabbe, Isle Utilities, presented his global phosphorus recovery inventory and discussed P-recovery, from the
German utility perspective, with focus on the ash route which is advantaged by the new German sludge regulation and by
competition of sewage sludge with farm residues such as manure. Sewage sludge (mono)incineration ash contains around 9%
P and Germany will double by 2030 its production of sewage sludge incineration ash to produce more than 500 000 t/y of ash
(containing ~45 000 tP/y). He summarised several process systems today available for P-recovery from ash and not covered by
other presenters: Euphore (which combines incineration and P-recovery, see SCOPE Newsletter n°126), Glatt Seraplant (a
process not removing heavy metals) and EasyMining’s Ash2Phos (acid leaching then purification). He underlined the
necessity for the final product to be recognised by users (industry or farmers) and marketable with limited resource consumption
and low residual waste streams.
Several phosphorus recovery technology providers presented:

e Andrea Gysin, Ostara: currently 14 struvite plants operating worldwide, including the world’s biggest struvite plant,
(see SCOPE Newsletter n°124), plus 3 more in construction. Capacity 17 000 t/y of Crystal Green struvite. Sold as a
quality fertiliser with agronomic benefits (not water soluble so reduced phosphorus run-off).

e Bernhard Ortwein, CNP Cycles: AirPrex® struvite recovery before sludge dewatering, offering treatment plant
operating and dewatering benefits, either recovered as a fertiliser with some organic content or stays in sludge sent to
incineration. Currently are 7 full scale plants worldwide in operation. CalPrex™ brushite (calcium phosphate)
technology under development.

e Andreas Rak, Remondis: Tetraphos process for phosphorus recovery as purified phosphoric acid (close to technical
grade acid quality) from ash. A 20 000 ton ash/year plant is under construction in Hamburg and should be operational
in 2020 (see SCOPE Newsletter n°126).

@phosphorusfacts
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e Tanja Schaaf, Outotec: AshDec process, using sodium sulphate, enables phosphorus recovery from ash as calcium
sodium phosphate (an effective fertiliser product) with removal of heavy metals. The CLOOP project aims to
demonstrate 95% P-recovery from ash, with a fertiliser product which releases nutrients according to crop needs and
has low heavy metal levels, and energy efficiency by integration into incineration plants.

A number of EU-funded projects on nutrient recovery summarised their pilot/demonstration projects:

Run4Life: decentralised separative nutrient recovery (grey and black water) with demonstration sites in sewage works
in Gent (BE), Helsingborg (DK), Ostrava (CZ), Sneek (NL);

— Sabana: 5 hectare algae ponds, fed with sewage, with processing for energy, N and P recovery, Almeria (ES);

— Incover: case studies in Barcelona (ES) and Chiclana (ES) with algae photoreactor / digestor / wetland system
processing to biofertiliser and reuse water for irrigation;
— SMART-Plant: upgrading existing sewage plants for energy saving and resource recovery at Carbonera (IT), Cranfield
(GB), Geestmerambacht (NL), Karmiel (IL), Manresa (ES), Pysttalia (GR);
— Water2Return: integrated solution (sequencing batch reactor, reverse osmosis, fermenter, anaerobic digester, algae
pond) for slaughterhouse wastewater treatment and recovery of nutrients as fertiliser in Seville (ES).
Other presentations addressed the potential for nutrient and water recovery in decentralised sanitation systems and with source
separation of faeces / urine / kitchen wastes: Grietje Zeeman (LeAF Wageningen), Joerg Londong (TU Weimar), and Gunter
Langergraber (BOKU Vienna). The latter announced a new EU COST network action starting in 2019 “Circular City
Re.Solution”, implementing nature based solutions in urban settings aimed at resource recovery.
Run4Life stakeholder event at IFAT, Munich, 17" May 2018 — meeting slides online www.run4life-project.eu/rundlife-ifat

DPP — ESPP IFAT session on phosphorus removal and recycling
Over 200 people attended the session on tighter sewage phosphorus removal
requirements and phosphorus recycling at IFAT 2018, Munich, organised by DPP (the
40 German Phosphorus Platform) and ESPP (European Sustainable Phosphorus Platform).

Monika Kratzer, Bavarian State Ministry of the Environment and Consumer
Protection, noted that Bavaria depends strongly on imports of raw materials, including
D EUTS C H E phosphorus for agriculture. Phosphorus recycling from sewage can contribute to reduce
PHOSPHOR _thls d_epent_jency. The ngw German Ie_glslatlon sets objectives, and it is now important to
identify which technologies are effective.

PLATTFORM Pete Vale, Severn Trent Water UK, summarised key results of the UK national water
industry trials of technologies to achieve very low phosphorus discharge limits, which will progressively come into force because
of the EU Water Framework Directive (WFD). Limits of 0.2 mgP/I will be introduced in the next couple of years, with further
tightening possible in the future. Considerable progress has been made in reducing phosphorus emissions from sewage works
in the UK, with a 60% reduction 1990-2009, with over UKE 2 billion investment, but phosphorus remains the most common
cause of WFD quality objective failure in England. The industry national trials tested optimisation of existing technologies in
place, new technologies already operational at sites elsewhere in the world and “novel” technologies. Conclusion is that
optimisation can reduce discharge to 0.5 mgP/l, but not 0.1 mgP/I. Some of the new and novel technologies can achieve
0.1 mgP/l, but not always reliably without other installation and operational changes. Full results will be published shortly,
including discharge performance data, whole life cost and carbon/energy costs. These will be used both to define the UK water
industry’s investment cycle and to input to defining the Environment Agency discharge permitting regime.

Daniel Klein, Emschergenossenschaft / Lippeverband, Germany, indicated that this water board has a few waste water
plants with 0.2 mgP/I limits. But reaching a 0.1 mgP/I discharge limit requires to look at further P-removal technologies,
especially on “add-on” technologies (filtration/flocculation). Costs and performance are key criteria conditioning implementation.
Currently around 90% of the board’s total sewage inflow phosphorus goes to sludge (and 10% is lost in discharge), and nearly
all sludge goes to mono-incineration. Important questions need to be addressed concerning the impact of tighter P-removal on
P-recovery, possibly synergies and costs, with major investments expected in the coming ten years. The water board is testing
different approaches for phosphorus recovery with the aim of identifying cost-effective solutions.

Christian Hubert & Christian Schaum, Munich Bundeswehr University, presented some general ideas on the theoretical
value of resources in sewage (based on Westerhoff 2015), energy and interest of cooperation between sewage treatment
organisations on sludge processing/incineration.

Bruno Barillon, Suez, indicated that the company’s objective is to improve economic sustainability of sewage treatment by
recovery of resources, water reuse and energy production — but that sludge management will still represent a significant net
cost. Suez’ Phosphogreen struvite recovery process, enables recovery of 15-45% of inflow phosphorus in biological P-removal
sewage works, with 5-10 year Rol (return on investment) resulting from struvite sales (350€/t in Denmark) and 15-50%
reduction in ferric consumption, as well as reducing the environmental footprint (-10% CO,). Suez has now five references:
three plants in Denmark (Aarhus, Herning, Marselisborg ) and two in France (Villiers Saint Frédéric, Sausheim). See SCOPE
Newsletter n°121.
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Ralf Czarnecki, Remondis (Rethmann group), indicated that the company manages some 1.5 million ton/year of sewage
sludge (wet weight of dewatered sludge), of which 1.2 mega ton is incinerated and 0.3 mega ton is used on land. He presented
the company’s Tetraphos process, for phosphorus recovery from sewage sludge mono-incineration ash. A 20 000 ton ash/year
Tetraphos P-recovery plant will be operational in Hamburg in 2020: see summary above and in SCOPE Newsletter n°126.
Further pilot trials are planned with several water boards including Emscher/Lippeverband.

Mathias Staub, Veolia, considered that the new German phosphorus recovery legislation will oblige construction of some new
sludge mono-incineration capacity, but that in some regions continuing use of co-incineration or cement works disposal will be
economically and environmentally preferable, subject to recovering phosphorus upstream in the sewage works. Veolia's
PhosForce system, especially adapted for medium size works (50 — 500 000 p.e.), aims to achieve more than 50% P-recovery,
by combining bio-acidification of sludge upstream of anaerobic digestion and struvite and/or brushite (calcium phosphate)
recovery (StruviaTM system). A 3 m3/day pilot is operational at Schonebeck and a full scale plant is planned for 2019. The
system is designed to operate with both chemical and biological P-removal sludges with limited use of chemicals, to enable low
phosphorus discharge levels and to facilitate nitrogen recovery by stripping.

Discussion with speakers was led by Daniel Frank, German Phosphorus Platform, and summarised by Ludwig Hermann,
ESPP, concluding that:

- Some new sludge mono-incineration capacity will be needed to meet the new German phosphorus recovery regulation
obligations, especially in urban areas, but in other regions continuing use of existing co-incineration routes may be
preferable;

- Costs of tighter phosphorus discharge consents and of P-recovery will be passed on to water consumers, but in time
may be partly covered by resource recovery;

- New technologies for both phosphorus removal and recovery have been developed over recent years and now
information is needed from operating trials in sewage works on costs and in-the-field reliability;

- Long-term contracts with sewage works operators and technology developers and supplies are needed to enable
investment;

- Cooperation between water boards and WWTP-operators is crucial to identify and implement economic and
operational solutions to meet the new phosphorus removal and recovery regulations.

“Phosphorus Special IFAT 2018. Phosphorus removal, phosphorus recycling and the circular economy: contradiction or opportunity?”,
organised by DPP, ESPP with IFAT, the Bavarian State Ministry of the Environment and Consumer Protection and the German Federal Ministry
for the Environment, Munich, 17" May 2018.

Meeting slides are available at www.deutsche-phosphor-plattform.de/information/dokumente under Prasentationen der IFAT-Veranstaltung
+Phosphor-Special*

Stay informed
SCOPE newsletter: www.phosphorusplatform.eu/SCOPEnewsletter

eNews newsletter: www.phosphorusplatform.eu/eNewsHome

If you do not already receive SCOPE and eNews (same emailing list), subscribe at www.phosphorusplatform.eu/subscribe

LinkedIn group: www.linkedin.com/groups/4783093 (or search for ESPP)

Twitter: www.twitter.com/phosphorusfacts - @phosphorusfacts

Slideshare presentations: www.slideshare.net/NutrientPlatform

GPDR & privacy policy

ESPP collects, holds and manages data only as useful for our statutory purpose of

Y * * promoting and facilitating sustainable phosphorus management. We aim to manage data
D ¢ ) ¢ with the minimum of unwanted emailings, and to respect the requirements of the GDPR
* GDPR * (EU General Data Protection Regulation 2016/679). You can consult ESPP’s data privacy
policy on our website www.phosphorusplatform.eu/privacy. This aims to explain, in a
* * practical manner, how and why your data is handled. This eNews (and the SCOPE
* ) ¢ * Newsletter) are emailed using MailChimp, in order to allow easy “unsubscribe” and to
The General Data Protection Regulation ensure that unsubscribed emails do not receive future solicitations to re-subscribe. To

unsubscribe please use the personalised link at the bottom of the send email you
received with this Newsletter. If you received duplicate Newsletters, this may be because you have different emails registered
— please unsubscribe each with the relevant link. If you nonetheless continue to receive unwanted or duplicate emails via
MailChimp then please let us know at newsletter-returns@phosphorusplatform.eu with email object “UNSUBSCRIBE” and we
will try to resolve.

To unsubscribe: please use the personalised link in the email you received with this eNews, or specify the email(s) to unsubscribe to newsletter-
returns@phosphorusplatform.eu with email object “UNSUBSCRIBE”
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