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Nar “spildevand” bliver til “brugt vand”

INTERNATIONALE
TENDENSER
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Et kritisk
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http://www.wateronline.com/doc/california-passes-over-a-dozen-new-water-laws-0001?sectionCode=News&templateCode=SponsorHeader&user=1940947&source=nl:38495
http://www.wateronline.com/doc/california-passes-over-a-dozen-new-water-laws-0001?sectionCode=News&templateCode=SponsorHeader&user=1940947&source=nl:38495
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Grundvand

Vandveerk

Der er hgijt til loftet
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Gammans effluent




Multi-barrier Approach to
Direct Water Reclamation

Goreangab '™
Reclamation
facility
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Risici og vandkvalitet

At overholde kvalitetskriterier er ingen udfordring. Udfordringen ligger i de “ukendte ukendte” (Prof.
Shane Snyder)

Der findes mange eksempler hvor direkte recirkulering af spildevand leverer bedre vandkvalitet end
“naturlige” drik

others)

Desinfektionsbiprodukter DBPs er (i USA) den absolut_stgrste kilde til ugnskede forureninger af
drikkevand. Og de er ikke engang begyndt at kigge pa Ozonering og UV. (Shane Snyder)

evandsressourcer, eller ikke-planlagt (de facto) recirkulering (Shane Snyder and




Recirkulering
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Orange County, USA

e 2,3 mio. indb. 900 km?

e Recirkulering siden 1975

(2

e Fra 2007: 97 mio. m3/ar

1 mio. m3/ar)

e Infiltreres/injiceres til
akvifer hvorfra der
oppumpes 333 mio.

m3/ar

e Vandbank - gemmes

bil

ligt, seelges dyrt

e Ca. 2,5 kr./m3
recirkuleret vand

8

DTU Miljg, Danmarks Tekniske Universitet

Spreading Basins

Seawater

Intrusion Groundwater

Basin

Barrier somerits
= Boundary

Proposed Site of
Advanced Warer
Treatment Plant

Pacific Ocean

Ocean Ourfall

www.gwrsystem.com

+Singapore, Australien, Texas, New Mexico



Nar det ualmindelige er ualmindeligt almindeligt

“"DE FACTO"”
GENINDVINDING
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Ikke planlagt (de facto) indirekte recirkulering, pga.

opstroms spildevandsudiedning

Aﬂ

Park

—

Vandveerk

By

Wulffmorgenthaler:

Der er nu ikke noget

som naturens eget rene,

friske kildevand ...
Uuhmmmmmm!

Uty

Spildevands-
behandling

P

t 7"& Fedt pool party! Se, nu braekker
Ronnie sig sgu igen! Haha!
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water works

groundwater & ' - ¥ rivers
replenishment ope L "% and lakes

clay layer (waterproofed)




De facto reuse ved
grundvandsindvinding i

bynaere omrader?

DTU

"Even when cased through an aquitar¢e=
into a confined aquifer, wells sited in iffr ™~
urban environments are more vulnerable
to virus contamination than often
believed.” (Bradbury et al. 2013)

dx.doi.org/10.1021/es400509b | Environ. Sci. Technol. 2013, 47, 4096—-4103
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median
sample
date

14-Sep-07
24-Oct-07
26-Nov-07

19-Dec-07

24-lan-08

26-Feb-08

24-Mar-08

28-Apr-08

27-May-08

7-lul-08

28-Jul-08

25-Aug-08 |,
17-Sep-08 |-
29-Sep-08 |
13-Oct-08 |~
27-0ct-08
10-Nov-08 |
2-Dec-08
16-Dec-08 B2
7-Jan-09
23-Jan-08
3-Feb-09
16-Feb-09
11-Mar-09| .
31-Mar-09 |,
27-Apr-09 |

viruses in sewage

Adeno4l

Adeno3l

Adeno?2

Echo3

Echo30

Adeno?7

Echoll

CoxAl6

CoxB3

not sampled

CoxB4

viruses in groundwater

Adenodl

Adeno3l

Adeno?2

Echo3

Echo30

Adeno7
Echol1l

CoxAlb

CoxB3

CoxB4




Nye krav til udledninger?

NAR KRAVET ER (NZR)
DRIKKEVANDSKVALITET
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Grundfos Biobooster Herlev Hospital

i

Ozone reaction tank

GAC tanks

— Airblowers for bioprocess

/ f C‘;yl
y
. ;’

~ Sludge dryer

POST TREATMENT LINE 2 \ X
Ozone followed by GAC 4

~ Screw press

ULTRA FILTRATION ~
Membranes for biomass retention

POST TREATMENT LINE 1

/ ~ PRETREATMENT
GAC followed by ozone and/or H,0, Chemicals for membrane cleaning

screens for removal of all particles > 1,5 mm

~ AIR TREATMENT UNIT
for odour and pathogen removal
for all processes using photonisation

Sludge handling module Bagglng station
with screw press, sludge
dryer and bagging station

Nar nu vi alligevel producerer drikkevand...
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Hvilke behandlingstrin indgér, og hvad er de ~
rettet mod?

Behandlingsmetode Windhoek, Orange Newater, |Herlev
Namibia County, Singapore | Biobooster

. USA

e et x| x| X

O5-oxidation X X

Flokkulering X

Aktivt kul X X

Mikrofiltrering X X

Ultrafiltrering X X

Nanofiltrering

Omvendt osmose X X

uv X X X

Klorering X X X

Infiltration X

Vandveaerk X X
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Naeringsvand

TRENS Sidestream Addition

P-stream

Anaerobic solid/laguid >
Tanks Si-l ara:‘?igln Aeration Secondary
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Primary Anaerobic AR Secondary

Treatment Tank Tie Clarifier

PhBR
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. Discharge to sea

.
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! Biological Treatment at
: Lynetten WWTP
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Scenario B - difference from Scenario A
Irrigation &

GWj Fertilization

" (@resund)

Solids thickening,
digestion,
blending, &
incineration

AC
TE
ME
POF
ETox
HTc
HTnc
PM
RD

-0.10 -0.08 -0.06 -0.04 -0.02 0.00
milli-person equivalents, mPE (ILCD2011)

Linda Fang (2014)
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ReC|rkuIer|n g — ikke drikkevand
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Costa Brava:

Sekundeer vandforsyning til by/land og
naturgenopretning

I alt 6,3 mio. m3/ar

Foto: Llouis Sala, Consorci de la Costa Brava



Erfaringer fra Singapore
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Third National Tap

Kranji )
::(9 mgd/40mid, Jan 2003)

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

Kranjl EXpahS|on

NEWater

12mgd %;.17mgd s

Seletar

29

NEWater capacity to meet 30% of

Singapore’s water needs by 2010

v

18

(5 mgd/22mid, 2004)

T7mid) = _y
“Bedok Expansion

6mgd - 18mgd

(27mld) =(81mld)

DTU Miljg, Danmarks Tekniske Universitet

e Efterspgrgslen pa recirkuleret
spildevand stgrre end
forventet

—->Bedre kvalitet
->Stabil kvalitet

Changi
5th
NEWater
Plant to be
completed
in 2010

Bedc
(6 mgd/27mld, J

e, value,Enjo

O vur
Fra Seah, PUB 2008



Afrunding

e Genindvinding af vand fra brugt vand foregar i vid udstraekning. Planlagt
savel som "de facto”. Mange internationale erfaringer.

e Mikroforureningsstoffer er en udfordring, men avancerede
behandlingsmetoder star klar til at hjaelpe

e Borgerens og politikerens accept kraever tillid til forsyningen. Dette
forudsaetter abenhed om beslutningsgangen, involvering og oplysning

e I lyset af nye krav til udledninger, de facto recirkulering mv. bgr det
brugte vand bedgmmes pa kvaliteten - ikke historien

19 DTU Miljg, Danmarks Tekniske Universitet



