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Visualisation of dual pipe system for the hospital in Kalmar
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Background

New WWTP in Kalmar by 2027

Option to use treated wastewater 

Existing building with dual pipe system

• Potential reduction 300-
400 m3/day

• Legislation obstacles

• Same price for different  
water qualities

1st Peer review session, Rønne / DK, 7 Nov 2023



Tentative approach

• Contract external expertise (tender)

• Identify potential end-users (water quality, water demand, 
distance etc.)

• Treated wastewater, 
collected rainwater, greywater?

• Possible inhouse treatment?

• Economically feasible?

1st Peer review session, Rønne / DK, 7 Nov 2023



1st Peer & expert review session: 
Recommendations & conclusions
• Consider to add rainwater as complementary water

source (rainwater is already soft, and can be well used
for washing). Some regions in Europe (e.g. Brussels) have
already regulations that imposes rainwater storage tank
for new buildings.

• The foreseen water use is determining rather the water
quality requirements than the source. Consider what
uses you intend and what water quality you need
accordingly. For example in Berlin, the standard for reuse
of collected rainwater (from roofs) is to treat it to the
level of bathing water quality. There are 2 example use
cases in Berlin, which reuse greywater (KWB can provide
further details).

• Compare water availability from different sources with
water consumption in your building - to match the water
need and availability best.

• An option when targeting greywater recycling is to
expand also to heat recycling (re-using heat, could add to
the economic feasibility).

• For the new WWTP: Ozonation process should be
considered, as it may have an additional disinfection
effect.

1st Peer review session, Rønne / DK, 7 Nov 2023



Final review, Elbląg / PL, 24 September 2025

The WaterMan project
Feasibility study on dual pipe 
system for reuse of treated water in 
public building in Kalmar

Tobias Facchini

Region Kalmar County



Challenge, background and objective

• Area of frequent droughts

• Buildings with existing dual-pipe system

• Hospital with high hygiene requirements

Main objective to study a possible secure system to receive 

reclaimed wastewater for buildings with a dual pipe system

Final review, Elbląg / PL, 24 September 2025



                  

        

Final review, Elbląg / PL, 24 September 2025

Kalmarsundsverket

Pressurized system with UV as
microbiological barrier no 1

Production of reclaimed WW in UF-plantPublic pressurized water well with recovered WW

Connection point distribution pipe; 5-6 bar
Dosage of NaOCl to distribution pipe = micorbiological barrier no 2

Final review, Elbląg / PL, 24 September 2025



                  

        

Final review, Elbląg / PL, 24 September 2025

Regine Ullman 
VA-processer AB

UF

Production of
recovered WW
in UF-plant Pressurized system

with UV as
microbiological barrier no 1

Connection point distribution pipe
5-6 bar

Kalmarsundsverket

Final review, Elbląg / PL, 24 September 2025



                  

        

Final review, Elbląg / PL, 24 September 2025

Aktuellt förslag för riskvärdering

Water kiosk

To
Hospital area

FIC

Desinfection
NaOCl

FI

To
Ambulance

For
irrigation
surrounding
hospital

Connection 
to KV3

Tvätthall fordon

FI

NTU

FIC

Toilet
hospital

To
Södra IF and
Södra koloniområde

To
Södra Utmarken

PE110
5-10 l/s

UV

Lagrings-
tank KV3

LIC

UV

UV

UV

FIC

50 l/min
DN50

6 l/s
DN80

1 l/s
DN50

4,5 l/s
DN65

LIC

Current
installation

Desinfection
air supply

UV KSV

UV

Final review, Elbląg / PL, 24 September 2025



Från
KSV

Technical design – WATERMAN Dual-pipe

Regine Ullman 
VA-processer AB
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NTU

Toalett-
Spolning
Läns-
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LIC
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LIC
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installation
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LIC

Till
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Grönytor
Länssjukhuset
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U
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Final review, Elbląg / PL, 24 September 2025



                  

        

Final review, Elbląg / PL, 24 September 2025

Distribution pipe - WATERMAN KV3

Connection point distribution pipe; 5-6 bar
Dosage of NaOCl to distribution pipe = microbiological barrier no 2

Final review, Elbląg / PL, 24 September 2025



                  

        

Final review, Elbląg / PL, 24 September 2025

Volymes and area of use

User Area of use

Consumption

Comment
m3/år m3/dygn

m3/h
(normal 
max)

l/min l/s

KV3 WC Toilet flushing 91 250 250 12

5-
10

365 d/år

Irrigation

Hospital      
plantations 610 3

2,6
Bevattning förutsätts ske 
halva året med 8h/d 
(under natten).

Hospital            
gras areas 3 000 16

Hospital                     
new pond     180 1

Future Ambulance Car wash 50

Bedöms som högt värde. 
Bör innebära framtida 
möjligheter för nyttjande 
för tvätt.

Final review, Elbląg / PL, 24 September 2025



Final reflections – external consultant

• Biggest surprise – Hygiene experts within Kalmar region had same conclusions 

as own risk assessment

• Tough moments – solutions more expensive than first predicted

• Tips and insights – during the whole work process crucial to have a transparent 

and open dialogue with all key stakeholders

• Future wish – Full-scale pilot 

Final review, Elbląg / PL, 24 September 2025



Recommendations & next steps

• Aim to proceed to piloting

• Further investigations needs to be carried out

• KSV not in place before 2027

• Estimated and possible financing still unclear

• Stakeholder group needs to be identified and developed

Final review, Elbląg / PL, 24 September 2025



The WaterMan project
Feasibility study on dual pipe 
system for reuse of treated water in 
public building in Kalmar

Tobias Facchini / Regine Ullmann

Region Kalmar County / Regine Ullman VA-processer AB

Final concept, 31 Dec 2025



Challenge, background and objective

• Area of frequent droughts

• Buildings with existing dual-pipe system

• Hospital with high hygiene requirements

Main objective to study a possible secure system to receive 

reclaimed wastewater for buildings with a dual pipe system

Final concept, 31 Dec 2025



Source of fit-for-purpose water: Kalmarsundsverket

Pressurized system with UV as
microbiological barrier no 1

Production of reclaimed WW in UF-plantPublic pressurized water well with recovered WW

Connection point distribution pipe; 5-6 bar
Dosage of NaOCl to distribution pipe = micorbiological barrier no 2

Final concept, 31 Dec 2025



Distribution pipe – Kalmasrundsverket > hospital

Connection point distribution pipe; 5-6 bar
Dosage of NaOCl to distribution pipe = microbiological barrier no 2

Final concept, 31 Dec 2025



Final concept for 
the dual pipe system

• Regine Ullman VA-processer AB

• Vatten- och samhällsteknik

• Advokatfirman Lindahl

Regine Ullman
VA-processer AB



Agenda

Regine Ullman 
VA-processer AB

1. Background

2. Conditions

3. Risk analysis and action plan

4. Juridicial guidance

5. Technical solution

6. Recommendations for the next phase 



Background

Regine Ullman 
VA-processer AB

Foto: SVT



Background

Regine Ullman 
VA-processer AB

Foto: SVT



Conditions – Driving forces within County of
Kalmar

Regine Ullman 
VA-processer AB

1. County´s  work with preparedness:

2. County´s work to sustainability:  



Conditions

Regine Ullman 
VA-processer AB

3. Long time perspective: 30 yrs

4. Planned users

5. Where the water runs

6. Connection point

Photo: SVT



Risk analysis and action plan – peoples´ health

Regine Ullman 
VA-processer AB

Distribution of infectious organisms:

1. In bathrooms

2. Direct contact of employees at 
ambulance with wash water

3. Presence of Legionella

Complementary
desinfection!



Risk analysis and action plan – peoples´ health

Regine Ullman 
VA-processer AB

Distribution of infectious organisms:

4. By irrigation of parks etc.

5. By wrong connection to sink/shower

Drip irrigation
(preventious)

Assure quality of net



Risk analysis and action plan – negative effect on 
nature

Regine Ullman 
VA-processer AB

1. Outlet of nutrients to soil

through irrigation water

2. Outlet of CEC´s to soil

through irrigation water

Monitoring moisture in ground

Minimizing risks



Risk analysis and action plan – other

Regine Ullman 
VA-processer AB

1. Security of supply

2. Risk for recontamination

DW for redundancy!



Risk analysis and action plan – other

Regine Ullman 
VA-processer AB

1. Security of supply

2. Risk for recontamination

DW for redundancy!

Complementary disinfection
downstream pumping station

Complementary disinfection by
addition of chemical should be possible



Juridicial guidance

Regine Ullman 
VA-processer AB



Juridicial guidance

Regine Ullman 
VA-processer AB

1. Point out that the project fullfills the basic meaning

Swedens environmental regulation

2. Make sure that the main rules for courtesy are 
followed.

3. Irrigation will alert the authorities´attention.

4. In general, authorities are restrictive in allowing outlet 
of treated wastewater to soil and water.

5. An environmental permit can be applied for, if the 
County wants to be sure of permanent usage of the 
WW.

6. Dialogue with Kalmar Water is necessary regarding 
return of the water to the WWTP.



From
KSV

Technical solution - flowchart

Regine Ullman 
VA-processer AB

Washing hall ambulance

Toilet
flushing
Central
Hospital

Reservoir
and 

distribution

Waterkiosk

To soccer field
Södra Utmarken

To
Central Hospital etc.

PE110
5-10 l/s

To
Södra IF soccer fields
Southern Koloni lots

Existing installation

Distribution 
KV3

To
Irrigation of
park areas
around the
Central Hospital

Barrier 3

Barrier 3

Barrier 3

Barrier 3

Barrier 1

Barrier 2

Equalization

Connection points



Technical solution – pipe system



Överview map



Piping



Dimensioning

• Pipes´ length 950 m

• Dimension V110

• Dimensioning flow 5 l/s

• Pressure at water kiosk 5 bar

• Pressure in connection point 4 bar



Pipe construction

• Part 1-2
• 350 m

• Excavation



Pipe construction

• Part 2-3
• 600 m

• Conduit lining of existing old gas pipe (County is owner)

• Excavation at end point and high points and changes of disrection

• 50-70% av excavation costs

Bild NCC



Recommendations for the next step

Regine Ullman 
VA-processer AB

Dialogue with Kalmar Water

Responsibilities

Assuring quality of pipe system KV3

Apply for environmental permit for irrigation

Technique



Summary of rough cost estimate

Regine Ullman 
VA-processer AB



Final reflections

• Biggest surprise – Hygiene experts within Kalmar region had same conclusions 

as own risk assessment

• Tough moments – solutions more expensive than first predicted

• Tips and insights – during the whole work process crucial to have a transparent 

and open dialogue with all key stakeholders

• Future wish – Full-scale real world pilot 

Final concept, 31 Dec 2025



Recommendations & next steps

• Aim to proceed to piloting

• Further investigations needs to be carried out

• Kalmarsundsverket not in place before 2027

• Estimated and possible financing still unclear

• Stakeholder group needs to be identified and developed

Final concept, 31 Dec 2025



Helpdesk / Contact for further information:

Tobias Facchini

tobias.facchini@regionkalmar.se

Final concept, 31 Dec 2025

mailto:tobias.facchini@regionkalmar.se


The contents of „BSR Water Recycling Toolbox” are the sole responsibility of the authors and can
in no way be taken to reflect the views of the European Union, the Managing Authority or the
Joint Secretariat of the Interreg Baltic Sea Region Programme.

WaterMan promotes a Baltic Sea Region-specific approach to water recycling,
which makes use of the alternation of too much and too little water that has
become typical for humid areas in the EU to strengthen the resilience of local
water supply. Building on this approach, the project supports municipalities and
water companies in adapting their water supply strategies.

eurobalt.org/WaterRecyclingToolbox 

interreg-baltic.eu/project/waterman

The „BSR Water Recycling Toolbox” was elaborated as part of the WaterMan project, which is
co-financed by the European Union (European Regional Development Fund) and implemented
within the Interreg Baltic Sea Region Programme. More information:

eurobalt.org/WaterRecyclingToolbox
interreg-baltic.eu/project/waterman

http://eurobalt.org/WaterRecyclingToolbox
http://interreg-baltic.eu/project/waterman/
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