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EL SECTOR DEL AGUA EN DINAMARCA
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AGUAS DE ABASTECIMIENTO

» Toda el agua potable en Dinamarca se basa exclusivamente en aguas subterrdneas con
la excepcidon de una pequena planta desaladora en Christiansa

» La gestidon del agua es descentralizada con ca. 2700 pozos de extraccidon de aguas
subterrdneas de propiedad de 87 municipios

= Existen aprox 50,000 usuarios privados con pozos de extraccion propios
» La extraccion de aguas subterrdneas al 2018 fue de 377 millones de m?
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NORMATIVA AGUAS DE ABASTECIMIENTO

Organolepticos + de concetraciuon
InGrganicos

Microcontamiantes
Microbioldgicos
Pesticidas

Control simplificado
Aqua transparente y sin olores
Conductividad eléctrica
Arsénico
Nitratos
pH
Bacterias Coliformes
Escherichia coli (E. coli)
Kimtal a 22°C
Clostridium perfringens,
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Ole Worms Allé 2, 8000 Aarhus C

Hardhed

Gennemsnit

Du far vand fra disse vasrker

Lyngbyvarket

Aarhus

Vaerkkontrol

Kontrol af pesticider

Kontrol af mikrobiologi

Kastedvarket
Aarhus

Vaerkkontrol

Kontrol af pesticider

Kontrol af mikrobiologi
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INFORMACION DISPONIBLE
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CVR/VAT: DK-2884 8106

Telefon: 7022 4266
CVR/VAT: DK-2824 8196

Aarhus Vand AIS Rapportar.: AR-21-CA-21023647-01
Gunnar Clausens Vej 34 Batchnr.: EUDKVE-21023847
8260 Viby J Kundenr.: CA0000035
Att.: Vandkvalitetsgruppen (VAA) Modt. dato: 08.03.2021
Analyserapport
Provested: Lyngbyvaerket, 80 N ab vaerk z 80 N - 80571 - V10020700 / 4751000800
Pravetype Drikkevand - Udvidet kontrol
Proveudtagning: 08.03.2021 Kl 12:20
Provetager: Eurofins Mifje Vand A/S  DSNS
Analysepariode: 08.03.2021 - 16.03.2021
Pravemarke: 2071
Lab provenr: 835-2019- Enhed Kravvaerdier ** DL.  Metode 5} Urel
aseAT Min, Max. %)
Turbiditet 0.06 FNU 1 005 DS/EN ISO 7027-1: 2016 15
Mikroblologi
Escherichia coli <1 MPN/100 mi im. 1 1S0 9308-2-2012 025"
Coliforme bakterier 37°C <1 MPN/100 mi im. 1 1S0 9308-2-2012 0.25"
Enterokokker 1 CFW100 ml im. 1 1S0 7898-2:2000 o
Kimtal vad 22°C 2 CFWml 200 1 180 6222:1039 0.15%
Uorganiske forbindelser
Hardhed, total " “dH 01 SM 3120 ICP-OES 20
Calcium (Ca) 66 mgll 05 SM3120ICP-OES 20
Magnesium (Mg) 64 magll 50 0.1 SM3120 ICP-OES 20
‘Ammonium (NH4) 0.017 mgll 0.05 0005 SM 17 udg 4500-NH3 (H) 15
Nitrit <0.001 mgll 0.01 0.001 SM 17 udg 4500-NO2 (B) 15
Nitrat 081 mgll 50 03 SM 17 udg 4500-NO3 (H) 15
Chlorid a5 mgil 250 1 SM 17 udg. 4500-CI (E) 15
Fluorid 0.z7 mgll 1.5 0.05 SM 17. udg 4500-F- (E) 15
Sulfat (S04) 6 mall 250 0.5  SM17. udg 4500-504 (E) 15
‘Aggressiv kuldioxid <2 mgll 2 DS 2361977 15
Hydrogencarbonat 247 mgil 3 DS/EN IS0 0983 15
Sulfid-8 <002 mgil 0.058 0.02 DS 278:1976 aulo 15
Cyamid, total <1 wgi 50 1 DS/EN ISO 144032012 15
Organiske samleparametre
INVOC, ikke-flygtigt org. kulstof 14 mgll 4 01 DS/EN 1484 15
Metaller
Alurninium (Al) 10 wgi 200 02 DS/EN ISO 17294m:2016 ICP-MS 20
Antimon (Sb) <02 gl 50 02 DS/EN ISO 17284m:2016 ICP-MS 20
Arsen (As) o078 gl 5 0.03 DS/EN ISO 17284m:2016 ICP-MS 20
Bly (Pb) <0.025 gl 5 0025 DS/EN ISO 17284m:2016 ICP-MS 20
Bor (B) Al gl 1000 1 DS/EN ISO 17284m:2016 ICP-MS 20
Cadmium (Cd) <0.003 pgil 3 0003 DS/EN ISO 17284m 2016 ICP-MS 20
Chrom (Cr) <003 pgil 50 003 DS/EN ISO 17294m 2016 ICP-MS 20
Kobaolt (Ca) o.on wgi 5 004 DS/EN ISO 17294m:2016 ICP-MS 20
Jern [Fe) <0.01 mgl 02 001  SM 3120 ICP-OES 20
Kobber (Cu) 0.046 gl 2000 0.03 DS/EN ISO 17284m:2016 ICP-MS 20
Kviksalv (Hg) <0.001 gl 1.0 0.001 EPA 2457 CV-AFS 20
Mangan (Mn) <0.002 mgll 0.05 0002 SM 3120 ICP-OES 20
Tegnforstaring
= mindre end *): Meke omiatiet ol akivediteringen
> e end ip: ke pavist
# ingen parametre ec pivist RS —
DL Deteiticnsgraense ok udfort af undedeverandor
bl (%) e 2 For resultater pi
* | Usibkerheder pi
*J: Mifo- og Fadevareministeries bek.re. 1070 af 28. okiober 2018 Sie i af 3

eln)
Ragporien mé ikke gengives, undtsgen i sin helhed, uden prevningslaboratoniets skeiflige gadkendelse.
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Aarhus Vand A/S Rapportnr.: AR-21-CA-21023647-01
Gunnar Clausens Vej 34 Batchnr.: EUDKVE-21023647
8260 VibyJ Kundenr.: CAQ000035
Att.: Vandkvalitetsgruppen (VAA) Modt. dato: 08.03.2021
Analyserapport
Provested: Lyngbyvaerket, 80 N ab vaerk z 80 N - 80571 - V10020700 / 4751000800
Provetype: Drikkevand - Udvidet kontrol
Proveudtagning: 08.03.2021 ki 12:20
Provetager: Eurofins Milja Vand A/S DSN5
Analyseperiode: 08.03.2021 - 16.03.2021
Pravemarke: 2071
Lab prevenr: 835-2019- Enhed Kravvardier * DL.  Metode =) Urel
80693517 Max. (%)
Metaller
Natrium {Na) 14 mg/l 175 0.1 SM3120 ICP-OES 15
Nikkel (Ni} o poll 20 003 DS/ENISO 17294m:2016 ICP-MS 20
Selen (Se) <0.05 pal 10 0.05 DS/EN ISO 17204m:2016 ICP-MS 20
Zink (Zn) <03 ol 3000 0.3 DS/ENISO 17284m:2016 ICP-MS 20
Kulbrinter
Methan <0.005 mgfl oo 0.005 M 0086 GC-FID 38
PFAS-forbindelser
PFBA (Perfluorbutansyre) <0.001 pal 0.001  DIN38407-42 mod. LC-MSMS A 40
PFBS (Perfluorbutansulfonsyre) <0.001 ol 0.001  DIN38407-42 mod. LC-MSMS A 40
PFPeA (Perfluorpentansyre) <0.001 ol 0.001  DIN38407-42 mod. LC-MSMS A 40
PFHxA (Perfluorhexansyre) <0.001 pait 0001  DIN3B407-42 mod. LC-MSMS A 40
PFHxS <0.001 ol 0.001  DIN3B407-42 mod. LC-MSMS A 40
{Perflucrhexansulfonsyre)
PFHpA (Perflucrheptansyre) <0.001 ] 0.001  DIN3S407-42 mod. LC-MSMS A 40
PFOA (Perfluoroktansyre) <0.001 pait 0001  DIN3B407-42 mod. LC-MSMS A 40
PFOS (Perfluoroktansulfonsyre) <0.001 ol 0.001  DIN3B407-42 mod. LC-MSMS A 40
8:2 FTS {Fluorislomersutionat) <0.001 pait 0001  DIN3B407-42 mod. LC-MSMS A 40
PFOSA <0.001 pal 0.001  DIN38407-42 mod. LC-MSMS A 40
{Perfluoroktansulfonamid)
PFNA (Perfluomaonansyre) <0.001 poll 0001 DIN38407-42 mod. LC-MSMS A 40
PFDA (Perfluordekansyre) <0.001 pait 0001  DIN3B407-42 mod. LC-MSMS A 40
Sum PFAS # pal 01 0 * DIN38407-42 mod. LC-MS/MS A
Chilorphenoler
Pentachliorphencl <0.01 pal oo 0.01 M 0352 GC-MS 30
Halogenerede alifatiske kulbrinter
Vinylchlorid <0.02 pal 0.50 0.02 IS0 15880 PAT-GC-MS 15
Dichlormethan <0.02 ol 1 0.02 ISO 15680 PAT-GC-MS 18
1,1-dichlorethen <0.02 pal 1 0.02 IS0 15880 PAT-GC-MS 15
1.2-dichlorethan <0.02 pol 1 0.02 ISO 15680 PAT-GC-MS 15
cis-1.2-dichlorethen <0.02 ol 1 0.02 IS0 15680 PET-GC-MS 185
trans-1,2-dichiorethen <0.02 pol 1 0.02 ISO 15680 PAT-GC-MS 15
1.1, 1-richiorethan <0.02 ol 1 0.02 IS0 15680 P&T-GC-MS 15
1,1, 2-richlorethan <002 pal 1 002 ISO 15880 PAT-GC-MS 15
Trichlorethen <0.02 pal 1 0.02 IS0 15880 PAT-GC-MS 15
11,1 2-tetrachiorethan <002 poll 1 002 IS0 15880 PAT-GC-MS 20
CARLOS ALBERTO ARIAS
5 MAY 2021 SENIOR RESEARCHER

Aarhus Vand AIS Rapportnr.: AR-21-CA-21023847-01
Gunnar Clausens Vej 34 Batchnr.: EUDKVE-21023647
8260 Viby J Kundenr.: CA0000035
Att.: Vandkvalitetsgruppen (VAA) Modt. dato: 08.03.2021
Analyserapport
: Lyngl , B0 N ab vaerk 2 B0 N - 80571 - V10020700 / 4751000800
Provetype: Drikkevand - Udvidet kontrol
Praveudtagning: 08.03.2021 k. 12:20
Provetager: Eurcfins Milje Vand A/S DSNS
Analyseperiode: 08.03.2021 - 16.03 2021
Provemasrke: 20m
Lab pravenr: 835-2019- Enhed Kravvardier ** DL Metode m) Urel
SASDIET Min. Max. (%)
Halogenerede alifatiske Kulbrinter
11,2 2-tetrachlorethan <0.02 pgil 1 002 IS0 15880 PET-GC-MS 20
Tetrachlorethen <002 pgil 1 002 IS0 15880 PAT-GCMS 20
Trihalomathaner
Trichlormethan (Chloroform ) <002 gl 1 002 ISO 15680 PAT-GC-MS 15
Oplysninger fra pravetager
Akkrediteret pravetagning Ja DS IS0 5667-5 MST - Drikkevand. M:B
pH 78 pH 7 as DSIEN IS0 10523 B
Pravetagning efter flush Udfart DS IS0 13458 DS IS0 5667-5MST - B
Vandtemperatur 88 °c DSIEN ISO 19458 B
Ledningsevne ved 20°C 500 pslem 2500 15 DS/EN 27888:2003 (ved 20°C) B
Itindhold nr mgll 0.1 DS/ENISO 5814 B 15
Underleverander:

A< Eurefing Food & Feed Testing Sweden (Litkiging) [[SONEC 170252017 SWEDAG 1677)
B Eurofins Migo Vand A/S {DS EN ISO/IEG 17025 DANAX 555)

De angivne kravvaerdier er vejledende, da preven er udtaget pa vandvaerket efter flush (gennemskylning).

Resultateme overholder ki e | Milja- og

Kopi til:

bek.nr. 1070 af 28. oktober 2019,

Aarhus Kommune, Karen Blixens Boulevard , Kopimodiager drikkevand, Karen Blixens Boulevard 7, 8220 Brabrand

Aarhus vand 2021
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Telefon: 7022 4266
CVR/VAT: DK-2884 8196

Aarhus Vand AIS AR-20-CA-20048968-01 Aarhus Vand A/S AR-20-CA-20048969-01
Gunnar Clausens Vej 34 EUDKVE-20048969 Gunnar Clausens Vej 34 EUDKVE-20048969
8260 Viby J Kundenr.: CAD000035 8260 Viby J CAD000095 Aarhus Vand AS Rapportn AR-20-CA-20048969-01
An: Vandivslitetagruppen (VAA) Modt date:  12.10.2020 Att.: Vandkvalitetsgruppen (VAA) 12.10.2020 Gunnar Clausens Vej 34 Batchnr.: EUDKVE-200480959
8260 Viby J Kundenr.: CA0000035
Analyserapport : i
y pp Analyserapport Att.: Vandkvalitetsgruppen (VAA) Modt. dato: 12.10.2020
:‘“”"""" :%E“:‘e‘kz 80 'I‘:‘ "*"‘_ﬁ? N - BOSET - V10020400 / 4751000589 Provested: Kastedvasrket, z 80 N ab vaerk 80 N - BOS67 - V10020400 / 4751000539
Tavatypa: rikkevand - Kontrol af org. mikroforureninger Provetype: Drikkevand - Kontrol af org. mikroforureninger
Pmtﬂﬂqﬂ‘ﬂnl 12102020 M. 10:16 Proveudtagning: 12102020 K. 10:15 Analyserapport
Provetager: Eurofins Milje Vand A'S — TBJY Provetager: Eurofins Mio Vand A/S  TaJY -
Analyseperiode: 12.10.2020 - 22 102020 12.10.2020 - 22.10.2020 Pravested: Kastedvasrket, z 80 N ab vaerk z 80 N - 80567 - V10020400 / 4751000599
Pravemarke: afgang vandvaerk 80N P4 pr—— Ty} Fraveiype: ?é 02020 ) :o;\lt]r‘:lsaf org. mikroforureninger
Lab prevenr: 835-2018- Enhed Kravvardier ™ DL a) Urel 0 N . .
80764613 in N d %) Lab prevenr: :::3,“', Enhed oL. =) U;:I Prevetager: Eurofing Milje Vand A/S TaJY
e Analyseperiode: 12.10.2020 - 22.10.2020
Turbiditet on FNU 1 005 DS/EN 1SO 7027-1: 2018 15
Pesticider Provemasrke: afgang vandvaerk zBON P4
Mikrabiol Chiorothakonil-amidsulfonsyre <0.01 ol 0.1 001  MO0336LC-MSMS an
Califorme bakterier 37°C <1 MPN100 mi im 1 Colilert Quanti Tray (CTAY Lab prevenr: #35-2019- Enhed DL Metode g Urel
Escherichia coli <1 MPNH0D mi im 1 Colilert Quanti Tray Clopyralid <001 wall 0.01  MO0338 LC-MSMS e BOTE4E13 Min. Max. (%)
Kimtal ved 22°C <1 CFUmI 200 1 IS0 6222:1999 Desethyl-terbutylazin <001 woll 0.1 001 MO336 LC-MSMS 3
Uorganiske forbindelser Dichlobenil <0.01 ot 01 001 MO0352GC-MS 30
Ammanium (NH4) 0.0077 mgl 0.05 0005  SM 17. udg. 4500-NH3 (H) 15 Dichlorprap (2.4-DP} <0.01 g 04 001  MO0336LC-MSMS 0 ill'azme.r
Motaller Disidrin <001 wh 0.030 001  MO352GOMS 10 1,2 4-triazol =00 T30 0.1 0.01 M 0336 LC-MSMS a0
Jern (Fe) 0.018 mgll 02 001 SM 3120 ICP-OES 20 Dimethachior ESA (CGA <00 g 0.1 0.01  MO0336 LC-MSMS 30
Mangan {Mn) <0002 mg 005 0002  SM 3120 ICP-OES 20 354742) Oplysninger fra prevetager
Chiorphenler Dimethachior OA (CGA50268) < 0.01 ot 01 001 MO336LCMSMS 30 ‘kkradileret provetagning Ja DS IS0 5667-5.MST - Drikkevand. MeA
Diuran <001 g 01 001  MO33ELC-MSMS 0 X
2 4dichlorphenol <001 wal ot 001 M0352GC-MS an Frovelagning efter flush Udfert DS IS0 19458.0S |SO 5667-5,MST - A
2 6ichlorphenc! <001 - 0 001 M0 GEMS 0 Ethylenthiourea (ETU) <001 ot 01 001  MO0336LC-MSMS 0 y .
P&‘swm” Glyphesat <001 ol 0.1 0.01 M B8270 LC-MSMS a0 Vandtemperatur 85 C DE/EN IS0 18458 A
2,6DCPP (2- <001 il 01 001 MO336 LC-MSMS 30 Heptachior <001 vl 0.030 001 M0352BCHE w
(28-dichlorphenaxy-propionsyre) Heptachiorepoxid (sum af <001 gt 0030 001  MO0352GC-MS 0 Underleverandar:
) cis+trans)
2 6-dichlorbanzosyre <001 pgl 01 001 M0336 LC-MSMS 30 Hexazinon <001 = 01 0.01  MO0336LC-MSMS 0 Az/Eumniina hilje Vand AfS (D2 BN ISOAEC 17105 DANAK 555)
4-CPP <001 vl 01 001 MO3IELC-MSMS a0 uoPA =0 L 01 001 MDB3SLCMEAIS 30 De angivne kravvaerdier er vejledende, da preven er udtaget pa vandvaerket efter flush (gennemskylning).
Alschior ESA <001 o 01 001 M0335 LC-MSMS 0 Mechiorprop (MCPP) <0.01 ot 04 001  MO0336LCMSMS 30
Aldrin <001 wall 0.030 001 MO362 GC-MS 30 Metalaxyl CGA 108006 <00 ol 0.1 001  MO0336 LC-MSMS 30 Batchkommentar:
AMPA <001 pgil 01 001 M 8270 LC-MSMS a0 Metalaxyl CGA 62828 <0.01 walt 0.1 001 M 0336 LC-MSMS 30 Flow: 196,20
(Aminomethylphosphorsyre) Metalaxyl-M <001 01 001  MO33ELC-MSMS .0 -
Atrazin <001 pgl 01 0.01 M 0336 LC-MSMS 30 iyt o Resul e overholder k dieme i Milje- og bek_nr. 1070 af 28. cktober 2019,
Metazachior ESA <001 ot 01 001  MO0336LC-MSMS 0
Atrazin, 2-hydroxy- <001 wal 01 001 M0336 LC-MSMS 0
Atasin, desopropyi oy, < 001 wal ot 0ot 1036 Loane o Metazachior OA (478-4) <00 gl 01 001  MO336LC-MSMS 30 Kopi til:
irazin. - - ’ s Meribuzi 0.01 04 001  MO33BLCMSMS 0
Atz Gesetig oo - o 001 MO LOMEME © n < wol Aarhus Kommune, Karen Blixens . . Karen Blixens Boulevard 7, 8220 Brabrand
. Metribuzin-desaming <001 gt 01 001  MO336LC-MSMS 0
Atrazin, desethyl-2-ydroxy- <001 wal 01 001 M0336 LC-MSMS 0 . o
. Metribuzin-desamino-diksto <001 ot 01 001  MO0336LC-MSMS 0
Atrazin, desethyb-desisopropyl- < 0.01 wal 01 001 M0336 LC-MSMS 0
) ) Metribuzin-diketo <001 Pt 0.1 001  MO0336 LC-MSMS 30
Atrazin, desisopropy- <001 wal 0.1 001 M0336 LC-MSMS £ . X
NN-dimethylsulfamid <001 ot 04 001  MO33BLCMSMS 0
Atrazin, didealky-hydroxy- <001 ot 01 001  MO336LC-MSMS 30
iy Propachior ESA <001 gt 01 001  MO336LC-MSMS 0
BAM (2,6-dichlorbenzamid) <001 wal 01 001 M0336 LC-MSMS 0
Simazin <0.01 g 04 001  MO0336LC-MSMS 0
Bentazon <001 wal 01 001 M0336 LC-MSMS 0
) Simazin, 2-hydroxy- <001 ol 0.1 001  MO0336 LC-MSMS 30
Chloridazon, desphenyi- <001 wal 0.1 001 M0336 LC-MSMS £
Chloridazon, methyl-desphenyl- < 0.01 pgl 01 001  MO0336 LC-MSMS 30 Nitraforbindelser og aniiner
d-nitraphenol <0.01 g 04 001  MO0336LC-MSMS 0
Triazoler
Tegnfarkisring:
< mindee end ") Mcke omiattet af skkreditedngen Te laring:
= starre end ip: ke phvist < minge end ") ke confatiet af akkredteringen
#: ingen paramere er pvist im.: ke mileig > atere end ip: ke plvist
DL Detestionsgrense ) udfer af underleverander # ingen paramelre er pivist im.: ke mblef
. —— S DL Deteticnsarsnse P — AO rh us va nd 2 02 '|
1T 1,
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AGUAS RESIDUALES

» Las aguas residuales urbanas se tratan en 110 PTARS de propiedad municipal

» Enel 2018 habian 746 PTARS para tratar caudales de mas de 30 hab-equiv

= 4,500 estructuras de descarga de excesos de agua (aliviaderos)

» |Lacapacidad instalada es para servir 11,7 millones de habitantes

= E| 95% del agua residual generada recibe al menos tratamiento terciario. (614 Millones m?3)
= Existen 311,000 asentamientos y casas individuales con tratamientos descentralizados

/ AARHUS CARLOS ALBERTO ARIAS
\I UNIVERSITY 5 MAY 2021 SENIOR RESEARCHER
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BALANCE DE AGUAS

Udledninger fra renseanlaeg 2018, m3 Udledte % af
mzengder, m3 total

Renset spildevand 614.460.000 713%

Regnvand fra tage og overflader 194.757.000 23%

(separatkloakeret)

Overlob fra faelleskloakerede anlag 33.403.000 4%

| alt 842.620.000 100%

/v AARHUS CARLOS ALBERTO ARIAS DCI nva 20] 9

UNIVERSITY 5 MAY 2021 SENIOR RESEARCHER
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DESCARGA DE AGUAS TRATADAS Y NUTRIENTES

UDLEDNINGER AF NARINGSSTOFFER FRA RENSEANLAG

1.000 ton
&0

LU

30

25

20

Jiins
Em

Kveelstof, N Fosfor, P Organisk materiale, BIS

Kilde: Punktkilder 2018, Milje- og Fedevareministeriat.

/ AARHUS CARLOS ALBERTO ARIAS Danish EPA 2021
NP UNIVERSITY 5MAY2021 | SENIORRESEARCHER
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BALANCE DE NITROGENO DESCARGADO

150.000
B Punktkilder
120.000 Diffus belastning
TN norm —
=
S 90.000 -
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8 60.000 - o
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30.000 -
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/ AARHUS ‘ CARLOS ALBERTO ARIAS Danish EPA 2021
NP UNIVERSITY 5MAY2021 | SENIORRESEARCHER
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BALANCE DE DESCARGAS DEMO,NYP

Udledninger af Kiwvaelstof,ton Y af Fosfor, Y af Org. Y af
nasringsstoffer total ton total Stof total
fra renseanlaeg BIS,

og regnvand ton

2018

Renset 3127 81% 297 72% 2200 50%
spildevand

Regnwvand fra 367 1096 55 13% nsz 26%
tage og

overflader

(separatkloakeret)

Ovwverlob fra 348 9% 59 14% 1029 24%
feelleskloakerede

anlag

3.842 100% 4amn 100% 4. 361 100%
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Extended detention basins
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Sond f||ters Porous povements
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 Capacity: 14.300 m3
e Catchmentarea: 109 Ha
* Residential area

* Capacity: 16. 400 m3
* Catchment area: 74 Ha
* |Industrial area

* Capacity: 7.800 m3
* Catchmentarea: 28 Ha
* Local roads and industrial area !
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|| pondA ||  PondB ||  pondc ||  PondD
Parameter | _inflow | Outflow | | inflow | Outflow | | Inflow | oOutflow | | inflow | Outflow |

3348 13+4 27%17 3.3%0.1 32+21 4.0£2.5 35%79 2.5%1.5

PO,-P 0.020£0.004 0.0210.01 0.03x0.03 0.02+0.01

0.22+0.07 0.09+0.05
0.35%0.15 0.18+%0.06  0.35x0.14 0.09%0.01 0.28%0.16

0.05x0.02 0.03x0.02 0.11+0.10 0.0110.01
0.18%0.10 0.039+0.003  0.24+0.10 0.044t0.001 0.18%0.16 0.06x0.01

NH,-N 0.14+0.05 0.59%0.79 0.23%0.07

| Ponda || Ponds || PondC ||  PondD |

mmlmmlmmlmm

48141 3349 40%22 21+13 11693 38+22 51+49 22+19
cd 0.62x1.19 1.62%0.85 0.52+0.99 0.16%0.23 <0.05 <0.05 0.06%0.10 <0.05
Ni <1.0 <1.0 <1.0 <1.0 1.211.4 <1.0 <1.0 1.211.2
Cr 0.90%£1.29 2.0f1.5 <0.50 <0.50 <0.50 <0.50 0.76x1.49 <0.50

Cu 3.7¥4.0 3.7£3.0 3.1+2.0 1.28+0.25 29+2.8 1.3%1.5 4.216.1 1.02+0.89

C. A Arias,etal. 2013

/ AARHUS CARLOS ALBERTO ARIAS
v UNIVERSITY 5 MAY 2021 SENIOR RESEARCHER

DEPARTMENT OF BIOLOGY

QETIT ”Vp'?

@
Q
% &
IR AR

“\N\- SOL/
2
Vsis. sl(h‘(\



/v

AARHUS
UNIVERSITET

Sikeborg

Annual precipitation
Catchment area

Impervious catchment area
Permanent volume of the pond

Detention volume
Catchment area to pond volume ratio

Length to width ratio

Max depth of detention volume
Max outflow from the facility

Area of horizontal sand filter

Number of annual overflows

719 mm
21.5 ha
8.8 ha
2,680 m?
3,230 m3

80 m2m-3

1.40 m

0.033 m3s!

180 m?
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LIFE-Treasure, 2008
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Silkeborg Inflow 7+3 2.4+3.0> 0.10£0.27 0.22+0.36
Basin 5.3+x4.5 1.6x1.6° 0.00+0.00 0.03+0.01 45+1.2°
Outlet 1.9+2.1 0.48+0.21° 0.01x0.01 0.02+0.01 8.8+0.58°

Pb

Silkeborg
_inflow | Basin | _Outlet _

Cd
Cr
Cu
Ni
Zn

AARHUS
/ NP UNIVERSITY

DEPARTMENT OF BIOLOGY

5.444,0¢ 24:14°  0.8420.82°
| 007:006  003:000 003001
 26421°  070:059°  1.00.8°
15+6P 8.0+8.1¢ 4.3+4.50
10+5 2.1+1.9 60+£86
114427 79448 21414
svavaonn | seonmesearortn

C. A Arias etal, 2015
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SISTEMAS DESCENTRALIZADOS

Humedales para tratamiento
Sistemas evaporativos

Filtros de arena

Sistemas tecnificados

AARHUS
/ N uNVERSITY  5MAY2021 | SENIORRESEARCHER
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AARAUS Task 3.1: N, P and K recovery in
constructed wetlands

Facility number Kg FW/ m?2 KKg Dry W/ m?

Facility 5 Phragmites 0.91 Raw wastewater
Facility 4 Arundo 14.4 5.06 HRAP outlet water

Facility 3 Phragmites 0.6 0.25 HRAP outlet water Pl KeS
SENORRESEARCHER. C. A Arias etal. 2019 %* RS AR*‘“g
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Serer N, P and K recovery Treatment wetlands

Arundo Donax, biomass/ha recovered 51 tons of DW
23 T Carbon,

288 kg of N,

1087 kg of K,

76 kg of P

91 kg of Ca

53 of Mq.

Arundo can be recycled as green mass as soil amendment

Options
1. Water quality improvement and the use of biomass
2. Potential use of the water for fertigation

/ AARHUS CARLOS ALBERTO ARIAS C A A”GS 20] 9
\ ¥
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EVAPOTRANSPIRATIVE SYSTEMS WITH WILLOWS

Wastewater

v All wastewater is evaporated to the atmosphere on an

annual basis, i.e. there is no outflow

v Sizing of beds is determined by the difference between
precipitation and evapotranspiration

30
/ AARHUS ‘ CARLOS ALBERTO ARIAS BRIX 2009
\I UNIVERSITY 5 MAY 2021 SENIOR RESEARCHER
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Biomass DW kg/ha
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Raw waste ER % 5 T a T .

e Hydrqthermal
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‘L\\ ™S ' & Process [H'['PT
Process

Electrq-active

Bio-crude

Constructed Wetland Groundwater

H:_EC / HTL Pilot
I — - 3

— s

A.C. Acosta, C. A. Arias 2021
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LODOS DE
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EMPTYING

After 8 to 12 years

Depth of sludge 1.2-1.4m

Dry matter content: approx 30%
Mineralization: approx. 25%

QQ“‘QNT IN p%%
e 35 Z
C. A Arias 2019 g 2
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N-loss from

N-load on surface

N-reduction

Root zone effect

drainage flow wetland In drainage upland
upland surface flow wetland
Project kg/ha/yr kg/ha/yr % Kg/ha/yr kg/ha/yr
N1 13,1 856 25-30 244 3,9
N2 14,5 2204 22-24 525 34
L1 32,6 3261 25-31 982 10,1
L2 47,2 3245 26-30 947 14,5
L3 12,1 1182 18-20 225 2,4
P-loss from P-load P-retention in Root zone effect
drainage surface flow  surface flow wetland in drainage
upland wetland upland
Project kg/ha/yr kg/ha/yr % Kg/ha/yr Kg/ha/yr
N1 0,20 13 34 5 0,08
N2 0,28 45 41 19 0,12
L1 0,94 94 32 30 0,31
L2 0,57 39 31 12 0,18
L3 0,84 82 56 46 0,48
S o,
Hoffman et al, 2011 g E
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SupremeTech biofilters

Vertical
downwards
flow

Vertical
upwards
flow

Horisontal
flow

Cost-effective filter technologies targeting P-retention and N-removal in agricultural drainage discharge

. www.supremetech.dk Hoffman et al, 2011 ngn m%%
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AARHUS

FOSFATOS

0.61

051

0.41

0.31

mg PO4—pP |~

0.21

0.14

0-0-|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|---|

Mowg DECER JANtE FEER MARTZ APRTZ MAYTZ JUNT UL AUGE SBEPG OCT1Z NOWTZ DECT: JAWH FEBW MARHW APRH MAYH JIN® JILH AUGH SEPH OCTH MOWdW DECH JMNE  FEES

Bassin 1 0@ |nflow phosphate—P  “Z=OQutflow Phosphate—P @

AARHUS CARLOS ALBERTO ARIAS Hoffman et al, 2011
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Odder “Miniwetland” treatment facility

Markdran
brydes b
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Forbassin
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Matrix

Faskine
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Vandleb

Hoffman et al, 2011
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NATIONAL WATER
ACTION PLAN

Hvidbjerg = Restored areas
KB~ (200 ¢ Approved for
Hovedgéard restoration
(2002) a Under
o = Halkzer Adal investigation
DeC 2005 . A Villestrup A (2004)
. . (200311
| ?é%’é%';‘“
& orup Enge
&7 7% a X (2000) I
Hellegard A—a= Redding S&T
3844 ha Wetlands SO AR
(2000) »——— Follebund
@ (2004)
A Arslev EE%%SSB ' Tuse/Marse
A . ( ) (2005)
& Skibet Egebjerg Enge
2981 ha Shallow la = el L e A
X Greisa1|  ‘“¥r-Rohdena/urieva Enghave A
Frisvad —* % I (2005) I(EU(M)
MB”EbEEk_L - Gedebaekken
(2003) Gram A/Nerre A Solkeer Enge m%ﬁ;nee A A R
o) PR T I @R . [oA003) A & LHesselbjerg Mose
- borg Sandholt (2004)
Gamst Sg- @dis Se 200 (2
(2005)  (2002), me (& R %mdkaer 4 Godstrup Enghave
Jels A (2002) —*arsirub (2003) - Sammelby » (2003) (2003)
@ Baek (2003) A@ m— Karlsmosen’ .
Ulleruplund Slvss HDFF’T? L I (2001)
2001 & melle
= %ma? (2004) ®A(2001) ‘Y . I &
(2003) R Lekkende Maglemose
! . (2003)
MNakkebelle
(2003)
Senderaen Gejl A (1) Hunstrup A
(2002)  (2003) (2003)
Nerballe Nor- L Sparemose So

(2004) (2002)

Hoffman et al, 2009
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VORUP ENGE - 119 HA

AARHUS CARLOS ALBERTO ARIAS
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AARSLEV ENGS@ - 210 HA (LAKE)

CARLOS ALBERTO ARIAS

Hoffman et al, 2011
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UNIVER

SIKJERN RIVER: 2200 HA
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Hoffman et al, 2011
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COMENTARIOS FINALES

» Enlos ultimos 20 anos las descargas contaminantes se han reducido dramdaticamente
gracias a inversiones considerable

» El manejo de descargas difusas exige un manejo diferente con respecto a descargas
puntuales

= Los objetivos de tratamiento deben ser claros y faciles de controlar
» Los objetivos de descargas de aguas deben corresponder al medio receptor-

» Las decisiones con respecto a planeaciéon y a infraestructura deben ser basadas en
conocimiento con datos historicos y pensando al futuro (cambio de normativa?, cambio
climdtico? Etc.)

= Esrecomendable una conexidn entre los tomadores de decisiones y la investigacion
que permitan establecer programas de monitoreo para actualizar y optimizar las
catividades de manejo

= Eltrabajo multidiciplinario contribuye al éxito de las iniciativas .
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