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Background - Water stress on Oland

Oland — a Swedish island in the Baltic Sea - a brackish sea
(0.7 % salinity = 7,000 mg/L)

Linked to the mainland by the 6.1 km Oland bridge
Morbylanga Municipality:

- Southern half of Oland
- 15,000 year-round residents
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The solution...

...a new DWTP partly
commissioned in 2019
(the desalination part):

* Independent of rainfall and
groundwater recharge.

» Treats a varying mix of
brackish water and
industrial water.

» Water production 600-4,000
m3/day (1.1 mgd).

* The plant is used in addition
existing groundwater plants
to ensure drinking water
supply even for very long
periods of rainfall shortage.

» The first plant for potable
reuse in Sweden.
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lllustration by Sweco, Sweden

Commissioned in

1

Brackish water is drawn from wells drilled close to the Baltic Sea,
and is led to the Drinking water treatment plant (DWTP). Up to
5800 cubic meters of water per day can be drawn from these wells.
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In the Drinking water treatment plant the water is
treated in four main steps: ultrafiltration, reverse
osmosis (for desalination), ultraviolet light and, if
needed, chlorination. After these steps the water is
remineralised and then stored in distribution
reservoirs. The plant can produce up to 4000 cubic
meters of drinking water per day.

In the Pretreatment plant the water is filtered
through ultrafilters and is then treated with
ultraviolet light. Up to 1500 cubic meters of

water per day can be treated in the PTP.

Do

The treated water that was
previously discharged to the
Baltic Sea is now led to the

Pretreatment plant (PTP). 3
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In the municipal Industrial Wastewater
treatment plant, the process water is
treated biologically and chemically.

May, 2021

The drinking water enters
the main distribution
system.

The water is returned to the DWTP. The
quality of the water is now comparable
to water found in lakes and rivers.

5B
Used Process water is led to the
Industrial Wastewater treatment 4B
plant (IWTP).
4A
5A Drinking water is also distributed to a local food processing plant

in Mérbylanga. The plant consumes up to 1 500 cubic meters
drinking water per day, which is 25-30 % of all the water that is
produced in the municipality. Process water from the food
processing is treated mechanically and chemically before it is
discharged from the plant.

Homes and businesses in the area are
supplied with drinking water. This exits
as sewage, which ends up at the
municipal Wastewater treatment plant.

Sewage from flushing toilets and other
household waste is led to the municipal
Wastewater treatment plant.



Public outreach

Kronprinsess an invigde » Proactive and transparent stakeholder
. o engagement, including
Morbylanga vattenverk - press releases,
— e R — - leaflet drops,

Ty

— , - MANY information sessions in small

groups, and

- guided public tours

has produced positive political and local
support.

» Positive coverage in local and national
media.

* Aroyal inauguration with H.R.H. Crown
Princess Victoria of Sweden and H.R.H.
Prince Félix of Luxembourg helped to

= highlight the importance of the project.

P Asbl) u. ”k&%__ e « Visually pleasing installations —

AN\ - B sy, . cleanliness and high finish.

Kronprinsessan tillsammans med Luxemburgs ambassadér Janine Finck, Prins Félix av

Luxemburg och landshoévding Thomas Carlzon. Foto: Pelle T Nilsson/SPA

Ambassador Janine Finck from Luxembourg, Prince Félix of Luxembourg, Crown Princess Victoria of Sweden and County Governor Thomas
Carlzon from Sweden at the plant inauguration. www.kungahuset.se (the Swedish Royal court site)
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Safety measures

» Design according to safety principles from the WHO and US EPA:
- A “Fail-safe design”
- A “loosely coupled” system
- Redundancy
- Multiple barriers (7 separate microbial barriers;
“an_excess of safety”)

« A microbial barrier removes (e.g. a filter) or inactivates (e.g.
disinfection with ultraviolet light) viruses, bacteria and other
microorganisms.

» With 5 barriers running the total removal capacity of viruses is at least
99,99999999999999%.

» Identification of several risks and critical control points in a Hazard lllustration: Norconsult -
Analysis and Critical Control Points (HACCP) study and a
Quantitative Microbial Risk Assessment (QMRA).
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Is water reuse a new phenomenon?

! Norconsult 0:0



Is water reuse a new phenomenon?

Drinking
water plant A O

|

Wastewater
treatment plant

Wastewater
Town B Drinking

treatment plant
water plant

”De facto reuse”
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Public acceptance — A few negative voices...
SMALAND

OSTRA
Blog post: ETERNA

NYH
“Have you forgotten about Murphy’s law?” =

. - a
Remember Harrisburg, Chernobyl and mte 3“3 Sugeﬂp

Fukushima. Anything that can go wrong B\I(

1 MA], 2018 AR MURPHYS LAG GLOMD?

Guldfageln-vatten ska inte vara farligt
OLAND, | 'ORBYL . . .
KOMMUN. MINILEDARE. TAN Sa lyder rubriken i Ostra Smaland 30 april. Vi som smaningom ska tvatta oss i det och kanske till
VHTTE och med dricka det tackar. Men att dricka renat processvatten fran Guldfageln later inte direkt

lockande, och att det inte ska vara farligt kanns som ett i all vaimening lugnande men icke
dvertygande besked. | Ostrans text framgar inte kiart och tydligt om vattnet verkligen ska anvandas
som dricksvatten, vilket forvanar. Det kan man dock lasa i Lantbrukets Affarstidning, ATL, 17 ma
2017

Nu finns en annan l6sning i sikte. Industrivatten fran Guldfageln ska bli en del av Morbylangas
dricksvatten. Det ror sig om 900-1000 kubikmeter per dygn som gar ut fran produktionen

Norconsult har gjort en utredning om vattenkvaliteterna fran dels Guidfageln, dels bréckt vatten fran

Kalmarsund som ocksa ar tankt att anvandas. Enligt Ostra Smaland skriver Norconsuit

&
. \NSAND DARE
08 SKAR SHAN

will sooner or later go wrong. i
n’;“;‘ ‘

crg&T'

Letter to the editor:

‘'m not looking forward to the
‘Morbylanga cocktail’ at all!”

Letter to the editor:

“Technology can not replace
natural purification”

Vetenskapen kan inte
ersdtta naturlig rening

VATTEN
Man har i tidningen kunnat
lasaatt Morbylanga .
kommun @mnarrena
industrins processvatten
till dricksvatten.
Man ar klart 6vertygad
omal etta loses

e hi e proble-

tig
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“An excess of safety barriers
will provide clean drinking
water”

Varfor 4r Oland sa sarbart?

10

.but also a lot of positive coverage “A water plant that is
unique in the world”

Varldsunikt vattenverk
klarti Morbylanga 2019

#* Sommaren 2019 &r det inte langre risk for vattenbrist i Morbylanga kommun. Da skall det nya
vattenverket sta klart for att kunna leverera 4 000 kubikmeter vatten per dygn.suaso sians

“Innovative technology” Mo

srbylangd
farstodtill

Global ploneers
MORBYLANGA KOMMUN S=3WoE -

~ GLOBALA
PIONJARER

— Enligt uppgift ar vi forst i Europa med att géra dricksvatten
av industriellt processvatten och férmodligen forst i varlden att
kombinera detta med avsaltning, sager Peter Asteberg. Vi vill
vara foregangare nar det galler cirkulér vattenforsorjning.

férbeukningen siger Peter Asteberg, FOTO MATALSA OHANSSOU

Ett overskott av
stikerhetsharricirer
ger rentdricksvatten s

det nya vattenverket. D& har det gitt
ett drygt 4r sedan spaden sattes |

. ‘marken for bygget. Det blir slutpunk-

# Med avsaltningsverken i Sandvik och Mérbylanga kommer ten pé ett projekt som pdgilt sedan
sammanlagt 7000 kubikmeter vatten produceras per dygn, vil- s Otans vatyers
ket motsvarar vattenbehovet fér 44 000 personer. ducera 4 000 kubikmeter per dygn

- Vattenforsorjningen for sodra Oland sékras for Gtminstone tju- i v gaed il v st wmerioch puo

go ar framat, sciger Peter Asteberg, som informerade om Mor- i Mm]mgmdd&aﬁnﬂ;om:m':; s i
Sodra er flesa ar pri Int "

bgldngas nya vattenverk. med att fi vattenresurserna att ricka till. Utan e utan

nigra sjdar och med ytterst begrinsade grundvat- Olan

e S = “Raw water from sea and

|
| som projektledaren Peter Asteberg uttrycker det. ging
l — Vihar en l4g rsnederbdrd pa Oland och Alva-

e s o “ industry”
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Public outreach — a plant to be
proud of

Guided tours

| samband med invigning! akades det renade vattnet. Foto: Margareta Thorgren/Kungl.
Hovstaterna

“Desalinated water ceremony” at the plant
inauguration. www.kungahuset.se (the Swedish
Royal court site)

We want our residents to feel proud of the

—— new innovative water plant.
o
@
. ‘ : Wate r POTABLE REUSE
@ Reuse Europe’s first potable reuse scheme opens in Sweden
E u ro p e A Swedish island in the Baltic will soon become the first area in Europe to be supplied with drinking water from reclaimed wastewater.
- Ce‘ptember is set to n‘qlark‘a major water- thought.” ) . o A‘swel‘)e‘rg. Apateq’s s‘oftwar‘e expertise has
WRE Innovation Prize 2019

The Xylem Prize 2020
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Thank you for listening!

Time for questions.

And of course, you are always welcome to visit us on
Oland.

peter.asteberg@norconsult.com
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