nextGen

Circular Water Solutions

D1.3 New approaches
and best practices for
closing the water cycle

AUTHORS). PLANA AND CS LEADERS
DATEZ23/09/2022

AL

ooooooo
VVVVVVV

SAGSR FdzyRAy3d FTNRBY GKS 9



énextGen D1.3 New approaches and best

practices for closing the water cycle

Technical References

NextGen

Towards a next generation of watsystems and services for the circular
economy

Project Acronym

Project Title

Project Coordinator [

Project Duration 01/07/2018¢ 30/11/2022

Deliverable No. 1.3 New approaches and best practices for closing the water cycle

Dissemination levél PU

Work Package WP1

=
(N

Task

Lead beneficiary EUT

Contributing EUTACAUCRAN, STWTUA, EYDAP, CHEMA SEMILL/ABIOPOLWDD,IVL,
beneficiary(ies) RoGBDGUBATH, KWRPZH

DIVNe N Mo EINVE ol 30/11/2022

Actual submission datd

1 PU = Public
PP = Restricted tother programme participants (including the Commission Services)
RE = Restricted to a group specified by the consortium (including the Commission Services)
CO = Confidential, only for members of the consortium (including the Commission Services)

programme under grant agreement RF6541

- This projecthatl OSA ISR FdzyRAy3 FNRBY (KS 9dNBRLISEY ! VA2



\
«JnextGen D1.3 New approaches and best

practices for closing the water cycle

Document history
V | Date Beneficiary Author Action

1 | 23/09/2022 | EUT Queralt Plana and CS leader Deliverable elaboration

2 | 07/10/2022 | EUT Sandra Casas Internal review

3 | 31/10/2022 KWB Veronika Zhiteneva External review

4 | 15/11/2022  EUT QueraltPlana and CS leaders Reviewintegration

5 1 20/11/2022 QA Sandra Casas and Jos Frijns Quality check

6 | 09/01/2023| EUT, BDG Queralt Plana and Ciprian | Address comments from PO
Nanu

On version 6the modifications made are:

- On the executive summary, the separate tabépecific for each separate group of
solutions have been growdl in one. This newtable offers an overview of the
technologies and studiesAlso, this table includesthe related subtask to each
technologyas well as the sectioon the deliverablerelated to thetechnology.

- On the feadility studyfor reclaimed water productiomt Timisoara cas@Chapter 2)
the justificationof the obtained resukhas been extendeth order to provide a better
figure of theselection.Thus notesexplaining the results obtained have been added at
the endof Section2.7.

programme under grant agreement RP6541

- This projecthadlB OSA OSR Fdzy RAy3 FTNRBY GKS 9dNBLISEY ! yA?2



JnextGen D1.3 New approaches and best

practices for closing the water cycle

Executve simmary

During thelast decades, climate change impacts have been noticed around the world. In
Europe the quantity of high temperatureperiods during the summer or drought episodes are
becoming more frequentThosefactors are increasing the water scaratyiong the Europaa
countries especially southericountries such a$pain or Greecerhis is reflectedn their
nationallegislatiors on water reusewhich weremplemented in2007 and in 2011.

Due toincreasing water scarcitgjrcular economymplementationis becoming necessaiy

the water sectoynot only for water regeneration but also for material and energy recovery
from water sources, like wastewatefrough ten case studidecated allaround Europethe
NextGen project demonstratesparticularly in tasks T1.221.4 within WP126 different
potential technologiesto close the watergnergy,and materials cyclem the water sector.
Specifically, this deliverabls focused on closgthe water cycleéhrough technologies and
casestudies. The technologiesnclude membranebased wastewater treatmentor water
reuse, a feasibility study on reclaimed water production at a local and regional level, rainwater
harvesting systemsand groundwater storage systemsach technologgectionis meant to

be standalonencluding a presentation of each demonstration case and the main results and
outcomes.

Feasibility study on reclaimed water production at a local and regional level

Prior to implementing circular economy solutions for water recovery lasftale and at a local

or regional revel, it is recommended to conduct a feasibility evaluation. The study carried out

AY CAYAO2I NI Ffaz2 AYyUS3INF¥GSR LRGSYOGAlf aal
implementation of advanced treatments ftine wastewater in order to obtain theeclaimed

water for reuse established collaboration with the local and regional administration, and
conducted dissemination and communication activities to increase the knowledge and
awareness on water scarcity, water s& and circular economy. The study focused on
recovering 100% of the current WWTP effluent 800 n¥/h (SeeTablel)). Three clients for

reclaimed water use, as wels the cost to build the reclaimed water distribution network and

the water quality required for the selected uses, were identified.

Advancedtreatment technologies for water reuse

Hve different technologie$or producingreclaimedwater from wastewatehave been tested
in Spernal, Athens, La Trappe, Costa Brava and Gotklhdhe technologieswere at
technology readiness level Rl 7 anddemonstratedtheir abilityto produce reclaimed water
of different quality levelsto allow a diversity of usesud asurban, industrial, private,
agricultural,and other nonpotable usesccording to regional and European regulati¢gse
Tablel). The five technologiewere alsamplemented at pilot scale, although thevater flow
rangedfrom 0.1 (at La Trappejo 20 n¥/h (in Spernal) Additionally, these technologies
demonstrated heir modulaiity, flexihility, and scalabity for future implementation at pilot
and fullscale However further investigation and tegtg isrecommendedsincethe TRLs of
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7-8 and operation of each technology may vary depending on imater quality
characteristics.

Rainwater harvesting systems

The studiegarried out in Gotland and in Filton Airfield demonstrated that significant savings,
in terms of drinking water demand, can be achiewdtenharvesting rainwater in thetudied
area(Se€eTablel). For example, with a surface of 110 %t is possible to store 10100 n¥ly,
meaning 25 % of the annual demand. In case of the Filton Airfidldre several theoretical
scenariosvaryingthe catchment surface betweeh3 000- 30000 nfwere evaluated it was
possible taeducel0-75 % of drinking wateslemandwhenusing the harvested rainwater for
toilet flushing and public irrigation in the area.

Aquifer storage systems

Likerainwater harvesting systemaguiferstorage systems allostorage ofa significant water
volume from rainwater harvesting(See Table 1). Thus, thestored volume canreduce
groundwvater demandwhen recovered water is used for nguotable purposesin case of
Westland the water demandfor horticulture irrigationis met by rainwatestored in shallow
basins andy (unsustainablgdesalinatedorackish groundwater Theaquifer storage 0f4.8
Mm?3/y of excessrainwaterin a waterbankingsystemat half of the horticulture companies
reduces the net groundwater extraction withore than80% The Gotlandstudy evaluated
the same catchment surface and water storagéndbe abrementionedrainwater harvesting
system thereforethe annual water savirgjwere calculated to be the sanf25% annually)

programme under grant agreement RP6541

- This projecthadlB OSA OSR Fdzy RAy3 FTNRBY GKS 9dNBLISEY ! yA?2



Tablel. Overview about the NextGen solutions for closing the water cycle.

Technology Quantified impact

Feasibility study

on reclaimed CAYAG 2L 125 5 Eea5|blllty study on ' Theoretical Theoretical study; 10 Urban., industrial and
: reclaimed water production study 800 n¥/h agricultural use
water production
Spernal 123 31 Anaerc_)b|m1embrane 7 500 r/d Farming and industrial
bioreactor use
Athens 124 32 Membrane_ ploreagtor 8 25 mi/d Urban irrigation and
(sewer mining unit) other nonpotable use
Advanced Metabollch:EegvSoglzreactor ! Bottle washing,
treatment for La Trappe 1.2.6 3.3 o 7 100 L/h aeroponics and
Microfiltration/reverse
water reuse . aquaculture
0smosis membranes
Costa Brava 1.2.2 34 Ultrafiltration +_regenerated 7 2md/h Private use
reverse osmosis membrane
Gotland 121 35 Decgntrallzed reverse 1.6 ilh Indirect drinking water
osmosignembrane system supply
. Sorage: 100 000 .
Rainwater Gotland 121 4.1 Innovative floodgate Th(se:)urgtlcal mdly, 25 % of water Urban anudS:grlcultural
harvesting y savings per year
. 0 . .
systems Filton Airfield 1.2.7 4.2 Alternative water source Theoretical 10¢ .75 % of water T0|Iet_fIL_Js_h|ng_ and
study savings per year public irrigation
Aquifer rainwater
. . storage:4.8 Mmdly;
Westland 121 51 Aquifer storage and Theoretical 80 %reduction of net  Horticulture irrigation
: recovery study
Aquifer storage groundwater
systems extraction
. Sorage 100000 .
Gotland 1.2.1 5.2 Real time measurements Th(segg;[/lcal m3y; 25 % of water Urban a:ti:sgrlcultural

savings per year
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1. Introduction

TheNextGenproject aims to demonstrate the viability of technical, business and governance
solutions towards a circular economy (CE) in the water settowork Package 1 (WP1),
aiming to close water, energy, and materials cycles, several technolegresmplemerted

in 10 demastration cases providing evidence demonstraiy the feasibility of innovative
technological solutiondBraunschweig (DE), Costa Brava (ES), Westland (NL), Altenrhein (CH),
Spernal (UK), La Trappe (NL), Gotland (SE), ABBnh&{lton Airfeld (UKand¢ A Y A gRD} NI
The specific objective tfie WP, to promote the feasibility andiest the technologiespplied,

were presented together with the prexisting infrastructurein D1.1 Baseline conditions
(Kleybdcker eal., 2019)and first resultsn D1.2 Operational demo caséSerra et al., 2020).

The current deliverable is focused on tliEmonstrated technologiesand the studies
specifically within the water cycle (Sdegure 1). The case studies involved on the
0SOKYy2t23ASaQ AYLXSYSyGalridAazy |yR GKS FSI aa
summarized inrable2 together with the future uses of theeclaimedor collected water.

Figurel. Circular economy nexus between watarergy,and materials cycles in the water sector.
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