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Challenges: Global water scarcity & s ()
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WATER SCARCITY RISK

[2020 Baseline]

WWE Viater Risk Fiths 2020 | waterrisfiterorg

ratio of withdrawals
to supply

Low (< 10%

Intensification of water scarcity in Europe caused by

¥ - global warming is a reality:

» 30% of total UE population lives under water stress
situation.

« This problem is exacerbated in the mediterranean
countries (SP, IT, CY, GR)

Low 1o medium (10-20%)
I Medium 1o high (20-40%)
M High (40-80%)
W Edremely high ( > 80%)

NOTE: Projections are based on a business-as-usual scenario using SSP2 and RCPB.5

For more: ow.ly/RiWop WORLD RESOURCES INSTITUTE

2.6 billion people in the world suffer from
water stress.
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Phoenix

Challenges: Global water scarcity

Why isthe UK facing water shortages Study the alarming cause of water shortages in Germany

despite record rainfall? Water scarcity in the Netherlands August 2022

2022 Technical reports Energy and transport Environment and climate change Safety and security

Subtitle: GDO analytical report

Climate breakdown, an increasing population and a lack of
new infrastructure are factors contributing to water
scarcity

UK at risk of summer water shortages and hosepipe bans

Abstract: The Dutch government declared a “de facto water shortage (level 2)" on August 3rd, scaling up from a
“threat of water shortage (level 1)". With this declaration, the management of the water distribution is delegated to
a national commission (Management Team Water Scarcity) with the aim of following the development of the water
scarcity more closely and being able to react faster if the need for more measures arises. Currently, mostly
preventive measures are taken.

ENVIRONMENT - DROUGHT

Persistent droughtin
southern France: 'This
time, it's brutal’

Published on April 29, 2024, at 5:30 am (Paris)

& 8 min read Lire en francais
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Challenges: fight against water scarcity

" Not a waste!

= In coastal areas,
- = Smart brine
Desalination e SRS management

A guarter of non-

Water scarcity revenue water is

Smart use of

resources (leaks) Gl f 7 lost.
| * In Spain almost
1000HmM3/year
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Challenges: Reuse, Reuse and finally reuse
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& A U 40,000 million m? “ 964 million m3
iy £ (U | of waste water of this treated wastewater
{ /\_f 1 | treated in EU is REUSED
’ ' !,' €Very year
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w
48 Agricultural irrigation
Groundwater recharge
Industrial uses
I Recreational uses (golf courses)
IND

Ecological uses / inc. Groundwater recharge
[ Urban applications
3 18%
17hm Indirect potable reuse
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Ph@enix

Challenges: Reuse, Reuse and finally reuse

Welter Uses In EUrope:
-44% for energy pfoc Uction
~2AY Tor agriculiure [ up to 80% in the south of

Europe

219 for @u blic sUpp
-119% Tor Industry pur

i
,’ d — -.o
aqualia 2aeyack €= TN

P ..

LIFE PHOENIX is a project co-funded by the
European Union under the LIFE Programme
Grant Agreement no. LIFE19 ENV/ES/000278

Accodind to FAO, By 2050,
agriculture will have to produce
almost 50% more food to satisfy

the need
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Challenges: New EU Regulation 741/2020

* Regulation focused to agricultural irrigation.
v Food farming and others
v/ Regenerated water quality control
v/ Production, distribution and storage
v Risk management

Applicable 3 years after publication (25th May

Oftficial Journal — L177 2020)
|

of the Buropean Union More demanding requirements than the Spanish

- regulation
Volume 63
English odition Legislation 5 June 2020 \ . ! . . o
} Table 2 — Reclaimed water quality requirements for agricultural irrigation
Contents
Quality requirements
1 Legislative acts Reclaimed water I d — " .
T ——— quality class ndicative technology target E. coli BOD, Tss Turbidity Other
LATION: {number/ 100 ml) {mg/l) (mg/l) (NTL)
* :beglllllialion.!EU) 101?(,7.‘0 of the En;‘“nplc:;!rl’llrﬁmcm;ndhof the Council of 25 l;:;’ 2020 on IM . . R | .
e ol bttt e ather e et e e e A ?;zl;i::g T:reatment. filtration, and <10 <10 <10 <5 :;Eﬁlsin;r:'i Z]:cp:s :c| Tl:aggg cfu/l where there is
* iﬁ;ﬁ“.,‘ﬁ.‘.’,’,,’.ﬂﬁ:ﬁ?l,‘f,‘.’lﬁ Esropean Parament and ofthe Counclof 25 May 2020 on | — ) Intestinal nematodes (helminth eggs): = 1
| B Secondary treatment, and disinfection = 100 In accordance with | In accordance with - epg/l for irrigation of pastures or forage
. . Directive Directive
0 Nonlegsative aas ‘ C Secondary treatment, and disinfection < 1000 91/271EEC 91/271[EEC -
INTERNATIONAL AGREEMENTS D Secondary treatment, and disinfection = 100000 {Annex [, Table 1) {Annex I, Table 1) -

* Council Decision (EU) 2020/742 of 29 May 2020 on the conclusion of the Agreement in the form
of an Exchange of Letters between the European Union and the Islamic Republic of Mauritania
concerning the extension of the Protocol setting out the fishing opportunities and financial
contribution provided for in the Fisheries Partnership Agreement between the European
Community and the Islamic Republic of Mauritania, expiring on 15 November 2019 56
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Phoenix

Challenges: New EU Regulation 741/2020 vs Spanish regulation

Real Decreto 1620/2007

REGLAMENTO (EU) 741/2020

USO DEL AGUA PREVISTO

VALOR MAXIMO ADMISIBLE (VMA)

alimentacién humana en fresco.

m = 100 UFC/100 mL
M = {.000 UFC/100 mL
c=

NEMATODOS ESCHERICHIA SOUDOS EN
INTESTINALES coLl SUSPENSION U=
2.- USOS AGRICOLAS'
2 UFC/100 mL
CALIDAD 2.1 ;
Teniendo &n cuernta un
a) Riego de cultivos con sistema de 1 plan de riuestres a 3
aplicacion del agua que permita el huevo/10 L clases’ (con las
contacto directo del agua regenerada siguientes valores:
con las partes comestibles para n= IG,’ \

OTROS CRITERIOS

OTROS CONTAMINANTES contenidos en la
autorizacion de vertido de aguas residuales:
se debera limitar la entrada de estos
contaminantes al medio ambiente. En el caso
de que se frate de sustancias peligrosas
debera asegurarse el respeto de las NCAs.
Legionella spp. 1,000 UFC/L

(si existe riesgo de aerosolizacion)

Es obligatorio llevar a cabo la deteccion de
patdgenos Presencia/Ausencia (Salmonela,
etc.) cuando se repita habitualmente gue c=3
para M=1.000

Table 2 - E.tl:h.iltltitd water quality requirements for agriculnu\*:g] irrigation

1

\
\

Qualit";\‘r\e:qujmmrnts

Reclaimed water . / |E\A/ T
quality class Indicative technology target E. edi N IB:U]‘;'):, TS5 v Turbidity Orh
(number{100 ml) | , * " mgl)" ~ (mgl) {NTL) Hher
A Secondary treatment, filtration, and <10 egionella spp.:< 1 000 cfufl where there is
disinfection - ) risk of aerosolisation
— ] . PR Intestinal nematodes (helminth eggs): < 1
B Secondary treatment, and disinfection = 100 In actotdan®e with | In accordance with - egg/l for irrigation of pastures or forage
nd d disinfecti 1000 Directive Directive
C Secondary treatment, and disinfection S 91/271EEC 91/271[EEC -
D Secondary treatment, and disinfection = 10 000 {Annex |, Table 1) (Annex |, Table 1) -
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Phoenix

Challenges: New EU Regulation 741/2020 vs Spanish regulation

Table 4 - Validation monitoring of reclaimed water for agricultural irrigation

Reclaimed ) .
. . . - . Performance targets for the treatment chain
water quality Indicator microorganisms (*) ducti
dass {log,, reduction)

A E. coli 5,0
Total coliphages|F-specific coliphages/somatic > 3,0
coliphages/coliphages (**)
Clostridium perfringens spores/spore-forming E = 4.0 (in C‘;E of Clostridium perfringens spores)
sulfate-reducing bacteria (***) = 3,0t case of spore-forming sulfate-reducing

bacteria)

") The reference pathogens Campylobacter, Rotavirus :md Cryptosporidium may also be used for validation monitoring purposes
instead of the propﬂsed indicator migrposgaaisesc The following log,, reduction performance targets shall then apply:
Campylobacter (= 3,0), Rotavirus (> 6 uv

(**)  Total coliphages is selected as the most appropriare viral mdicator. However, if analysis of 1otal coliphages is not feasible, at least
one of them (F-specific or somatic coliphages) shall be analysed.

{(***) Clostridium perfringens spores is selected as the most appropriate protozoa indicator. However, spore-forming sulfate-reducing
bacteria are an alternative if the concentration of Clostridium perfringens spores does not make it possible to validate the
requested log,, removal.

Affordable
reclaimed water
for agriculture is

mandatory
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PhOenix

Objectives to reach

Obtaining reclaimed water meeting A

quality (WWR-EU): Develop a Decision Support System (DSS) =1 -

-Solutions for large-medium populations Q and a Sustainability Tool to ensure feasibility DSS DECISIUN 0L ZPLANNING
ACTIVITIES

-Solutions for small populations \$ 107 BRI GZED 4 WESIE HETE " NENT SYSTEM:E{‘T‘AGES‘

2=
%\h

Minimize environmental & health effects

caused by reclaimed water use by reduction EFBIE Eier GUelny Dy,

of: -Online  monitoring:  toxics  (UV-vis);
« Harmful disinfection/oxidation products & pathogens (enzymatic activity).
eco-toxicity (>80%) -Offline analyses: MPs, eco-toxicity, ARB.

« >90% Compounds of Emergent Concern

(CECs) & antibiotic resistant bacteria

(ARB) (IT\Iechc))ver more than 90% nutrients
*  97% microplastics (MPs) ’

« C footprint (50%)
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Objectives to reach

a Test reclaimed water & recovered

fertilizer at experimental crop fields Study of WWR-EU incidence in Evaluation of environmental,
(500 m?) : existing ~ WWRTPs-Almeria-ES social & economic impacts
inventory

Reduce to 0.10-0.15 €/m3 OPEX of the 3ary
treatment:

-30% lower fouling membranes

-Low energy UV-LED & Solar Photo-Fenton g
-Residual O, reuse to advanced flotation (20%) Promote replication, transferability Results Dissemination
-Reduce size of disinfection due to Ii‘ m?rket uptake by a Stakeholder

ane

efficient pretreatment
-Optimal technologies configuratio 51

by DSS . .
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3 I
________ 1
[ I i DECISION l : REPLICABILITY:
| ‘é’fsTEESRTTJEDL:EE . »m SUPPORT L . ALMERIA CASE :
St Tl St I SYSTEM J' STUDY 1
l i
= = Foroccaaa. ]
| |
| A o o
L —_—————— e __ : M i
| | 5 (
: : "'“3 \"\
| 4 { \
| _——— == === b )
i - | TRANSFERABILITY |
| a8
PRETREATMENTS : PRETREATMENTS : AND MARKET I a;ﬁtg:f;;s
Ballaste lamella clarification, high rate | Microalgae HRAP + DAF : UPTAKE I £ J b
disolved ozoned flotation (DOF), disk filter, | Innovative constructed wetlands N T T T T T T F T
o PreozoniZation.. o - | bt A /)
: DISINFECTION + AOPs I : "‘7,- o 115 FLA N [
| DISINFECTION + AOPs | Solar driven AOPs, UV-LED | v L W
Ozone, UV, H202 ! | 3 R T
I Advanced Oxidation Systems (AOPs) : NUTRIENT RECOVERY BY ZEOLITE! | ¢« b 0 ; w‘,’,';; eL5oemn N A
h ________________________ - | N ‘h‘_\no 5 j}e . [ V/ASTEWATER REUSE
-~ | : P
PATHOGEN ONLINE MONITORING | pATHOGEN ONLINE MONITORING |
- |
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Actions: Solution large & Medium size plants

PRETREATMENTS-AQUALIA

CLARIFAST-DOFAST

Larue Mpd um WWTP"

TG e
TR 257 RN

| BL:_U_
| PRETREATMENTS - / DISINFECTION-AOPs
. Ballaste lamella clarification, high rate SECONDARY ‘ = “”“ﬁ ‘ / om 3 f
. disolved ozoned flotation (DOF), disk filter, EFFLUENT vou P Al™"pou - 3 NEWLAND CONTAINER :
} pre-ozonization... | Som3/h , (13 : :
; L [ e s RTIOTINE
| DISINFECTION + AOPs | BIgRL — -
} Ozone, UV, H202 ! : S N “
; Advanced Oxidation Systems (AOPs) ! 2Zm3h | 2 I I . - : J ] |
' PATHOGEN ONLINE MONITORING i A4 & , l el g 1y G
NS S LS e S J : | I e o .!’;”"" o 0, GENERATORS UV-Ox UV-Dis. RECLAIMED
PURASAN u DIk FILTRATED & PRE-03 PURABAC BACWATER Y WATER
PURASER FILTER ~ WATER WATER J
Fr—————————————— ,? ......
H - .
, CID BASE

10 m3/h

TAYLOR MADE SOLUTIONS 5...........‘!E’....?f‘.‘...F.E.E.?!t.«.q ......... ULTRAFILTRATION WATER............:
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Actions: Solution large & Medium size plants

PAC COAG. FLOCUL. DAFAST LAMELLA/ COAG-DOFAST-PURASAND-UV
i : DOFAST
i T . CLARIFIED
| i % WATER

E
/_

1 | SECONDARY 10 m3/h
| PRETREATMENTS | RN 10m3/h
. Ballaste lamella clarification, high rate f | PAC Al
| disolved ozoned flotation (DOF), disk filter, | CHLORINE
} pre-ozonization... ? o
DISINFECTION + AOPs ‘ | G *
} Ozone, UV, H202 1
! Advanced Oxidation Systems (AOPs) v
: fre——— I
PATHOGEN ONLINE MONITORING 0, GENERATORS . |uv-Dis. RECLAIMED
| | A WATER
. PURASAND FILTRATED | se— .Y
IGH RECOVERY WATER &=
©
10 m3/h
W siial = © « A Newlond microLAN
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Phoenix

Actions: Solution large & Medium size plants

PAC COAG. FLOCUL. CLARIFAST

1 \ T = - CLARIFIED
i B * ﬁﬁ[ . WATER
| —en ] A b

LIFE PHOENIX is a project co-funded by the
European Union under the LIFE Programme
Grant Agreement no. LIFE19 ENV/ES/000278

COAG.-FLOC-CLARIFAST-DISK FILTER-UV

3 | SECONDARY it 10 m3/h
‘ | EFFLUENT Y

} PRETREATMENTS | Somilh | | 10 m3/h
| Ballaste lamella clarification, high rate | _l PAC Al  POLI :

| : 3 7 A 1 i »

| disolved ozoned flotat.xon .(DOF), disk filter, i 10 m3/h

| pre-ozonization... | m§m3 ™

22m3/h

DISINFECTION + AOPs

} Ozone, UV, H202 1
; Advanced Oxidation Systems (AOPs)

10 m3/h

PATHOGEN ONLINE MONITORING

-o—

: | DISK FILTRATED

CHLORINE

UV-Dis. RECLAIMED
WATER

e FILTER WATER
f11im
-

TAYLOR MADE SOLUTIONS

Grupo Aguas de Portugal

’2 * - e . .
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Phoenix

#REUSEHUB

Large & médium

size
Small

Size

Innovative cost-effective multibarrier treatments for reusing

El water for agricultural irrigation
ToyoWWTP + 16 technologies

6000m2 de innovation

ITII(I'Ol.AN

On-line Biomonitoring Systems.
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PhOenix

#REUSEHUB

Large and Medium size solutions

* New hydraulic lamella

distribution system (50m/h)
* New ballasted media to test
+ 16 technologies (adsorption) PAC/GAC.

6000m2 de innovation « ECremoval

> 22 . _ w Newland MicroLAN
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PhOenix

#REUSEHUB

Large and Medium size solutions

Coagulation

DOFAST

* Downflow velocity up to 50 m/h

* Innovative lamella distribution
system

* No compressor/pressurized vessel

+ 16 technologies

6000m2 de innovation DOF system.
_ w Newland microl AN
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Phoenix

#REUSEHUB

Large and Medium size solutions

SECONDARY
EFFLUENT

Y|
= e

-

4"
— XX
||| . Y
| A
10 m3/h
lh\\ Uil 0m3/h /
oo S

10 m3/h
‘ -8 A Newland desinf
DISK FILTRATED PRE-O3 PURABAC
\ P“ﬁﬁm;“" ) FILTER | WATER y WATER
&, Continuous backwash sand filter 21“5'm
= p e
Beyond the state of the art Tho
*  90% WASH WATER REDUCTION ' '
i *  90% COMPRESSED AIR REDUCTION NS
+
16 technologies - 50% SUSPENDED SOLIDS AND e

6000m2 de innovation TURBIDITY EFFLUENT REDUCCTION N

microLAN
DIPUTACIQN ‘ NGPWIQnd Q@L_h‘ or-lne Blomanitoring Systers
DE ALMERIA /// EURO EEnTeg;h T
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#REUSEHUB

Large and Medium size solutions

SECONDARY
EFFLUENT

10 m3/h 10 m3gh
l 5 lp. A Newland desin
BAC WATER
oM FILTRATED PRE-O3 PURABAC
concentration PURASAND HR WATER WATER
PURASER
Raw water A Newland 03
) ANewland desinfeccion
A médulo UF

Rapid adsorption

Water after rapid adsorption

i PURABAC: OZONE + Biologically

+ 16 technologies o Active Carbon (BAC) Filtration

6000m2 de innovation

Water processed through GAC
without Oy

Water ozonated
+ filtered through activated carbon

Time

QNeonnd desoL

microl AN

On-line Biomanitoring Systems.
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Phoenix

#REUSEHUB

Large and Medium size solutions

Lower salinity.

4

Membrane platform

arm;)filtracrirén RO

+ 16 technologies
6000m2 de innovation

e microLAN
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Phoenix

#REUSEHUB

Large and Medium size solutions

Advanced Oxidation tech

uv

i : i OZONE Validated doce AOP combination
N T — Eot OV 203 MS2 RED: 20-100 * Ozonoe +H,0,
generators mJ/cm2 * Ozone + UV
+ 16 technologies 200 gr 03/h + 2 Uds: Newland y T O+ . H,0,+ UV
6000m2 de innovation -3 contact Trojan * Ozone +H,0,+
towers -Oxidacién 800 uv
mlJ/cm?2

i microLAN
DIPUTACION ‘ Newland CESOL ) srovtimmaimen
DE ALMERIA // EUROPE EnTech T
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Phoenix

#REUSEHUB 3000m2 raceway pond

. . 5X50 Clarifying
Small size solutions wetlands

UV LED

e
Solar photo-
Fenton

Fresnel
system
+ 16 technologies
6000m2 de innovation
W siial = <« 4 Newiond microLAN
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PhOenix

RESULTS & MONITORING

Treatments
CECs and Pesticides
. . . . . . * Analytical Laboratory: UAL
Physical-Chemical analysis Microbiological
* Parameters: 4-AA, 4-AAA, 4-FAA, 9-Acridinecarboxilic_acid,
+ Analytical Laboratory: AQUALIA * Analytical Laboratory: CIESOL and EXTERNAL A_misulpride, At_en_olol, Benzotriazole, Caffeine, Cetirizin_e,
LABORATORY Citalopram, Cotinine, Dextromethorphan, Diphenhydramine, EDDP,
« Parameters: pH, T#, Electrical conductivity, Turbidity, - Parameters: E. Coli, Total Coliphages, Clostridium IIEErosa;trtan,LFenoflpr_lc_aclil%, Fle_camlae, _Gabapent;\r}, "’tT“egm")'
Color, ORP, DO, Solids, BOD5, COD, T, NH,*, NO5, TP, perfringens spore, Intestinal nematodes (helminth eggs), Dr esd ﬁ"’l amodrllgme,Dl oca;:nle, Ie;;nva_\came, |co_|ne| ' Sotalol
3 Legionella s esn_1e_t ytrama_\ ol, O-Desmetl ylvenlafaxine, Oxyp_urlno e, Sotalol,
PO, 9 i Sulpiride, Telmisartan, Theophylline, Trazodone, Trigonelline,
Valsartan, Venlafaxine, Clindamycin, Levofloxacin, Sulfapyridine,
Acetamiprid, Azoxystrobin, Carbendazim, Pirimicarb, Terbutryn,
Thiabendazole
MP ARB
* Analytical Laboratory: CETIM «  Analytical Laboratory: CETIM Ecotoxicity
* Parameters: MP (fibers and fragments) « Parameters: Total ARB, RB Gentamycin, RB

e Analytical L :CETIM
Chloranfeinicol and RB Ceftazidime nalyticaliEob gl A

Parameters: Standard Daphnia magna test

microLAN

On-line Biomanitoring Systems.
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Phoenix

System

CLASS A

CLARIFAST (Weighted lamellar settling) Ry ) _ ) e v

Operating conditions

m'/h
Coagulant mg/l 110
Floculant mg/l 3.5
Results
Physico-chemical analysis
Samnli Results Reclaimed water RemOV-aI-. ACHIEVE
Parameters P 8 Units uality requirements -Tu I‘bldltyi > 50%
point Average Standard 49 q
value  deviation  R.741_A Class - TSS: > 40% QUALITY CLASS A
[rput 5.7 7.6 _ 0 Achieve minimum requirements
Turbidity Output NTY 9 2.8 0.3 5 BODS > 25% for agricultural irrigation
Reduction % 50 -- Regulation (EU) 2020/741
Transtritance fput 631 0.7
(254 nm) Output % : 70.3 0.5 Not applicable
I[ncrease 11 --
Total [rput 12.2 43
suspended Output et ‘ 7.0 1.3 10
solids Reduction % @ -
Input 33 0.6
DBO; Output el ‘ 25 0.7 10 s . E W .
Reduction % 25 - . —tl - : ewian e
aqualia Do €=+ oM wroncy NEWIANO ce
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Phoenix

RESULTS & MONITORING

Disinfection
System

-3

Reclaimed water

Wastewater
Operation conditions
Q input m3/h 20,1 + 53
Transmitance % 68,5 B+ 3.8
UV Dose mlen2 52,39 + 6.3
Results
Microbiologycal analysis
Results
Parameters Sampling point Units Standard Legal limit R.741_A Class
Average L. -
deviation
Tnput to WWTP UFC/100 ml 3,6F+06 6,4E+05
WWTIP +
(P?IL;HCJ)L:NDHUV UFEA00 ml <1 !
- =5 logld
E. coli WWTIP Red. u. log 2,50 018
Equipment Red. u. log 1,15 0,50
UV Red. . log 2,90 035
Total Red. u. log 6,56 0,08 ns
Input to WWTP UFC/100 ml 9,3F+02 2,2EH02
Output WWTP +
PHOENTLTY UFC/100 ml 0,00 0,00
Total =6 logo
i WWTP Red. u log 0,17 008
Coliphagues .
Ecquipment Red. . log 0,85 0,05
TV Red. u. log 1,96 0,02
Total Red. u. log 2,98 011 n4
Tnput to WWTP UFC/100 ml 3,2F+05 1,0E+05
Output WWTP +
UFC/100 ml 37 22
Closiridium PHOENDHUY =4 1o
perfringens  WWTP Red. u log 2,45 048 = S
spores  Feuipment Red. 1 log 1,03 0,40 =
UV Red. u. log 0,36 040 ’j E N
. —_ , lewland
n3 "
aqualia ‘@ mor €=M ey GNEWIANG o
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DAFAST (High-speed dissolved air/ozone

Physical-Chemical analysis

Wastewater

Operating conditions

Q input m'/h 20.0
Coagulant mg/l 110
Floculant mg/l 3.48
Results
Physico-chemical analysis
Parameters Sampling Units Hesules Legal Limit
BolEE Average value Standard R.741_A Class
deviation
Input 9.4 52
Torbadly oupt 17 gy 33 L0 5
Reduction % 65 .
i Input 63.9 22
Trarsmitance .
(254 ) Output %o L 70.9 1.4 Not applicable
[ncrease 11 -
Input 135 4.4
Total suspended L
s oupt ¥ 73 36 1
solids : C
Reduction % 46 o
Input 8.2 47
DBO; oupt "Bl mmmp sg L6 10
Reduction % 32 -

4
»0 . Yy A ,
aqualia @ or €= 'M /17 man @NHAC ce
- TECHN(

LIFE PHOENIX is a project co-funded by the
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Disinfection
System

Reclaimed water
CLASS A

SN
| — e

DAFAST/DOFAST —

ACHIEVE
QUALITY CLASS A

Achieve minimum requirements
for agricultural irrigation
Regulation (EU) 2020/741

Removal:

- Turbidity: > 60%
- TSS: > 45%

- BOD5 > 30%

@ 4Newiand .

microl AN

Online Blomonioring Systems.

V4

HNOLOGY



LIFE PHOENIX is a project co-funded by the
European Union under the LIFE Programme
Grant Agreement no. LIFE19 ENV/ES/000278

Ph@enix

RESULTS & MONITORING Disinfection
: System

DAFAST (High-speed dissolved =

Reclaimed water
CLASS A

air/ozone flotation

Wastewater

DAFAST/DOFAST

Operation conditions

Q input m3'h 20,4 + 1,0

Transmitance % 70,2 S 13

UV Dose ml/em2 42,86 + 6,6

Results
Microbiologycal analysis
Results
Parameters Sampling point Units Standard Legal limit R.741 A Class
Average . -
deviation
Input to WWIP UFC/100 ml 2,0E+06 1,8E+H06
Output WWTP +
PHOENTCAHUV UFC/100 ml <1 0
- =5 logio
E. coli
WWTP Red. u log 0,91 1,09
Equipment Red. u log 1,90 0,57
UV Red. u log 2,97 0,43
Total Red. u log 579 0,62 m¢
Input to WWTIP UFC/100 ml 5,0E+03 2,8E+03
Output WWTP +
PHOENTCHUV UFC/100 ml 0,00 0,00
Total Coliphagues 20 logio
WWTP Red. u log 0,08 0,05
Equipment Red. u log 1,24 0,59
UV Red. u log 2,37 0,45
Total Red. u log 3,69 0,96 od
Input to WWTP UFC/100 ml 2,3E+04 1,6E+H04
Output WWTP +
UFC/100 ml 0 0
+
Clostridium perfringens PHOENDCHIY =4 logio | —
spores WWTP Red. w log 0,40 0,65 ’ § E .
. microLAN
Equipment Red. u log 1,95 0,52 > s ) AdP VALOR —Rt DIPUTACION NGWIQnd CIES por e
dguadlld ‘= N FROEEfoeh it

UV Red. w log 242 0,42 arpegan Pt — DEALMERIA 7/ Edlech ===

Total Red. u log 4,77 0.79 o ¥ m—
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Ph@enix

RESULTS & MONITORING Disinfection

System

Reclaimed water
CLASS A

Wastewater

ULTRAFILTRATION —

Physical-Chemical analysis N

Operating conditions =

WWTP

Q input m'h 6,6 + 0.8 = 2 )
Coagulant mg/l = £ . ~ /’ =
Floculant mg/l _ + _
Results
Physico-chemical analysis
Results Reclaimed water
Parameters Sampling Units Average Standard quality .
point L. requirements Removal . ACH I EVE
value desviation R.741 A Class Lo
— - - e - Turbidity: > 90% QUALITY CLASS A
. NTU : i S _ . (0)
Turbidity Rodmptlilt . ‘ ;11 0.1 TSS:>90% Achieve minimum requirements
eduction 0 = ns . e
- BODS5: 7590 for agricultural irrigation
Transmitance fnput " G55 Leh Not applicable Regulation (EU) 2020/741
(254 ) Output v 63,0 1,1
Reduction 12 -- ()
[nput 20,2 11,0
Total suspended me/L 10
soliids Output ‘ 0,6 0.5
Reduction % 95 -- 09
[nput 215 12,0
DBOs Output gl ‘ 45 0,7 10
Reduction % 76 -- 02

microl AN

On-line Biomanitoring Systems.
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LIFE PHOENIX is a project co-funded by the
European Union under the LIFE Programme
Grant Agreement no. LIFE19 ENV/ES/000278

Ph<©enix

RESULTS & MONITORING

Disinfection
System

- Reclaimed water
' CLASS A

Wastewater S¥twes i
~—
—} 3
Operation conditions
Q input m3/h 6,6 g 0,8
Transtritance % 58,0 + 7,0
UV Dose ml/cm2 0,00 B 0,0
Results
Microbiologycal analysis
) Results
Sampling i L.
Parameters . Units Standard Legal limit R.741_A Class
point Average L.
deviation
Input to WWTP UFC/100 ml 3,8E+06 1,0E+06
Cutput WWTP +
PHOENIXAUV UFC/100 ml =1 <1
. >5 logl0
E. coli WWTP Red. u log 1,40 0,62
FEquipment Red. w log 5,18 0,66
UV Red. u log 0,00 0,00
Total Red. u log 6,57 0,11 ne
Input to WWTP UFC/100 ml 3,7E+03 1,7E+03
Cutput WWTP +
ot PHORENIX LY UFC/100 ml =1 0,00 - .
Coiotermes WP Red W log 0,15 0,05 = Eu
phagn Equipment Red. u log 1,65 042
UV Red. u log 0,00 0,00
Total Red. u log 1,81 047 né
Input to WWTP UFC/100 ml 6,0E+05 4, 5E+05
Output WWTP +
Clostridium  PHOENIXHUY UFC/100 ml =1 <1 » .
perfringens  WWTP Red. u log 1,91 0,72 - e iy
spores Eouipment Red. u log 3,94 0,73 > u .
UV Red. u log 0,00 0,00 b2 . O —oe . Newland microlAN
’ AdP VALOR — DIPUTACION CIESOL A
Total Red. u log 5,40 0,80 09 aqualla O s ‘ — ’ I DE ALMERIA //// LROPEERTech =%+
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Disinfection
System

PURASER (Two sand filtration with

Reclaimed water

1 1 CLASS A
0
continuous washin Wastewater
WWTP
PURASER E—
Physical-Chemical analysis N 7
Operation conditions » ‘ —
Q mput m/h 10,4 + 0,4 >
Coagulant me] 110 + 0,5 LS (=
Floculant mg/1 0,0 ag 0,0
Results
Physico-chemical analysis
i Resultado Legal limit
Parameter poip;lt Units Average Standard R.741_A Removal: ACHIEVE
deviation Class P . o)
- »*— - Turbidity: > 80% QUALITY CLASS A
Turbidity Roc;tp:t y ‘ ;,: 0.4 - TSS: >70% Achieve minimum requirements
Sauction 0 - ng . P .
_ - 0 for agricultural irrigation
Transmitance Input 66,2 4,0 No aplica BODS: > 30% Regulation (EU) 2020/741
Output % 73.9 1.7
(254 nm) .
Reduction 12 -- n8
Input 12,1 45
Total S]lj,l;pel’ld Output mg/L q 30 1.4 10
S Reduction % 75 -- n8
Tnput 9.1 3.6
DBOs Output mgL - 6 25 10
Reduction % 34 -- n8
i
»D . ose ey Newland microL AN
aqualia @arvaor €=" M /17 oy SNEWIANC
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Phoenix

RESULTS & MONITORING

Disinfection
System

- - Reclaimed water
L CLASS A

phaenix

Ve -
i S
AR
)

Wastewater
Operation conditions
Q input m3/h 10,3 + 0,5
Transmitance % 72,4 + 2,3
UV Dose mJfcm2 63,81 + 10,4
Results
Microbiologycal analysis
Results
Parameters Sampling point Units A Standard Legal limit R.741_ A Class
verage
- deviation
Input to WWTP UFC/100 ml 2,5F+06 1,4E+06
Output WWTP +
PHOENIXHUV UFC/100 ml =1 1
. >5 log10
E. coli WWTP Red. u log 2,03 0,88
Equipmert Red. w log 1,81 0,63
UV Red. u log 2,67 039
Total Red. u log 6,51 047 nd
Input to WWTP UFC/100 ml 2,7F+03 2,0E+03
Output WWTP +
PHOENTXAUV UFC/100 ml =1 0,00 » .
Total Coliphagues ~ WWTP Red. u log 0,48 0,36 = 4o
Equipment Red. u log 1,96 0,33
UV Red. u log 1,73 0,69
Total Red. u log 4,17 1,08 n3
Input to WWTP UFC/100 ml 2,8E+03 1,6E+03
Output WWTP +
. . PHAORENTYAHTTAT UFC/] 00 ml = 1 0
Clostridium perfringens v ywTp Red. u log 1,10 0,58 =4 logio
. y
spores Equipment Red. u log 1,89 0,49 2 E
UV Red. u log 1,82 0,35 W o —ne ’ N6W|Qnd
; aqualia Dot €= IM Whn 4 e
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RESULTS & MONITORING

> Results

What effluent is obtained for our technologies by Regulation 741/2020

DISC
CLASS PURASER FILTER CLARIFAST DAFAST UF

=TV =TV =TV =V *

[~ RloN]--NF=
o
s

Table 1 - Classes of reclaimed water quality and 4 d d

Crop category () Irrigation method

D CLASS

A CLASS

All food crops consumed raw where the edible part is in direct
contact with reclaimed water and root crops consumed raw

Allirrigation methods

B Food crops consumed raw where the edible part s produced | Allirrigation methods
above ground and is not in direct contact with reclaimed water,
processed food d non-food includi P to
feed milk- or meat-producing animals

c Food crops consumed raw where the edible partis produced | Drip irrigation (**) or other

above ground and is not in direct contact with reclaimed water, | irrigation method that avoids direct
processed food d non-food crops including crops used to | contact with the edible part of the
crop

feed milk- or meat-producing animals
Industrial. energy and sceded crops

Allirrigation methods (***)

] Qualiy eqirements
R:{.:ln?\«;‘jj::" Indicatve technology arget Eali BOD, 158 Turbidity o
umber/ 100 m) mgl) mgh Ty
A d&l:;rniagl:mmng filtration, and 0 <10 <10 <5 ﬂfﬁi&;};ﬂggd""mmhm
B Secondary treatment, and disinfection <100 Inaccordance with | In accordance with - l;';ﬁf &Eﬁ&ﬁ'ﬁﬂf‘i‘r’;ﬁ; !
¢ | Sccondary tratmen, and disinfection. | = 1,000 9?/‘;}3& ,;",'2’;‘1‘;&(
Secondary treatment, and disinfection < 10000 (Annex |, Table 1) | (Annex 1, Table 1)
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RESULTS & MONITORING

> Results

VALIDATION OF PHOENIX TECNOLOGIES VALIDATION OF PHOENIX TECNOLOGIES
E. COLI Reduction 2 5 log10 TOTAL COLIPHAGES
(Regl. 741/2020) )

VALIDATION OF PHOENIX TECNOLOGIES
CLOSTRIDIUM PERFRINGENS SPORES

DAFAST&DISC FILTER DAFAST&DISC FILTER
) \ 5,44 l0g10 R 3,83 log10 o8 DAFAST&DISCFILTER
A SRS s 1.49 © - 4,89l0g10
o DAFAST
7 6,63 logy, 7 7 DAFAST
2.97 : 4,13 log,, 2.42 4,26 log,,
’ us us
77 : ' PURASER 7 PURASER
» 57 G 2.67 | 627l0gy A7 ion] s 2 4,0110g,
a3 2 10
ns
nd
DISC FILTER
7 6,33 log,
| DISC FILTER DISC FILTER
. 6 i =
A i 3,98 logo =1 3,86 logy
w5 p
M Recliceon loelEDAR! | EAPHOENIKiteChiiolosy:Refiucdonlog) BUVRedictien (log) @ Reduccion (log) EDAR 7 PHOENIX technology Reduction {log) UV Reduction (log) @ Reduction (log) £ PHOENIX technology Reduction (log) UV Reduction (log)
WWTP

Table 4 - Validation monitoring of reclaimed water for agricultural irrigation
v B The best validation results

water quality Indicator microorganisms (")
class = - . . - . .
ot present in sufficient quantity in raw waste water to achieve the log,, reduction, the
h ave bee n aCh Ieved Wlth d.icftur in reclaimed wangr shall mean that the validation requirements al:cnmph".ed with.
rformance targer may be established by analytical control, by addition of the performance
ent steps based on sciemtific evidence for standard well-established processes, such as

ports or case studies, or tested in a laboratory under controlled conditions for innovative

VALIDATION TECHNOLOGIES

A E. coli 250

Total coliphages|F-specific coliphages/somaric 26,0 DA FAST

coliphages|coliphages (**)

Clostridium perfringens spores/spore-forming 2 4,0 (in case of Clostridium perfringens spores)
sulfate-reducing bacteria (***) :I.L{: {in case of spore-forming sulfate-reducing
ria) i

microLAN

» — @ mictoLAN
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> Results

The most concentrated and difficult
to eliminate so far have been:

Oxypurinole

DIPUTACION Q Newland

AdPVALOR € = 70 ot Erech

o 04/?

> 2.4 .
aqualia 2

LIFE PHOENIX is a project co-funded by the
European Union under the LIFE Programme
Grant Agreement no. LIFE19 ENV/ES/000278

Part of these CEC have been
successfully removed with PHOENIX
serial technologies (DAFAST+DF)

microL AN
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Ph@enlx

> Results

CECs

The results are being processed M iCI’Op|8.StiCS Some PHOENIX technologies
removed > 50%

microL AN

» - Newland
aqualia armor €=M 04% preveey P NGYIQOS
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Ph@,enlx

> Results
CECs
Microplastics
Ceftazidime has been the most Antibiotic resistant Chloramphenicol has been the
difficult ARB to remove bacterias analysis most eliminated.

microL AN

o al Newland
aqualia 2xeyor €=+ 0 Oﬁg i $NSERGS
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> Results

SEONCRONCONCNC
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https://fcces-my.sharepoint.com/personal/zouhayr_arbib_fcc_es/Documents/2nd%20Phoenix%20Workshop/Plataforma%20Reusa%20Almer%C3%ADa%20V2.mov

Phoenix

Innovative cost-effective multibarrier treatments for
reusing water for agricultural irrigation

LIFE19 ENV/ES/000278

2"d Project workshop

Almeria, 215t October 2024

—

>0 : —_ w Newland
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