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Raingardens in Norway —
the work to introduce SUDS into
routine business

Bent C. Braskerud
Oslo Water and Sewerage Works

Green Infrastructure: a growing need
6th & 7th October 2015
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Urbanization and climate change => runoff
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Figure based on: Stream Corridor Restoration Principles, processes, and Practices (2001) USDA-Natural Resources Conservation Service






Kdbenhavn summer 2011
+ summer 2010 and 2014

Damage approx. 1 billion Euro
+ loss of cultural heritage
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~ « Antje Backhaus
Vand i byer



«Frida» in Nedre Eiker 6.-7. August 2012
ca. 114 mmin 2 timer

Ekstremvaret Fridaslo
averraskende og kraftig til
i Buskerud.

Na starter oppryd-
dingen,som vil koste flere
hundre millioner kroner.

Lokalbefolkningen
'étterlyser bedre informa-
sjon og penger til flomsik-
ring.
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«
Oslo needs to handle

1. Stormwater strategy

* All political parties agree

2. Action plan
* Finish this year
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Strategy goal

Less damages due to stormwater

Oslo will tak fth ed i
slo will take care ot the ‘Surface water need to have good quality | |
¢ —

stormwater using local, open
measures:

*  Reduce damage on human health,
buildings, property and
infrastructure

. Take care of the environment
according to the EU WFD

*  Use stormwater as a resource to
make the city better.

" Foto: Vann- og avlgpsetaten



From a gray to a

Gray
solutions

Bluegreen

Water as
extra
value

Drensvann

Avrenning fra parkeringsplass

All water
in pipes
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Figure rearranged from
Norsk Vann Report 162/2008



Stormwater toolbox

Stormwater 3-Step approaCh 6 6 0 Source: Norsk vann / Oddvar Lindholm (NMBU)
« S3SA » 6 ) i
6

1. Small rain — infiltration 0

2. More rain — collect and delay

3. Heavy rain —secure
floodways

The city will start to test

the solutions on it's own
property; to learn




Planning tools
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OVERVANNSHANDTERING

Urban drainage, a manual for developers
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How will you take care of it, using blue
and green solutions?
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The sewerage system

Maximum input of stormwater to the sewerage system.

Total Stormwater Combined Pipe
catchment pipe sewer diameter
hektar |/s /s mm

<0,1 3-5 0 230 - 300
0,1-0,5 5-20 3-5 380 - 500
0,5-1,0 20-35 5-10 550 - 650

1,0-1,5 35-50 10-15 650 - 750

Usually less water is allowed to our
sewer network



Plenty of possibilities

More than 25 soft measures

More than 90 physical measures

Buildings
Name of measure _|type S3SA Retention process
Grgnne tak
Ekstensive 1,2 I,E
Mellomform 1,2 ILE
Intensive 1,2 ILE
Grgnne vegger
Klatreplanter 1 E
Plantevegg, levende vegg 1 I,E
anntdlerante
[Tette bygg 3 F
Vanntdlende bygg 3 F
Flomsatte garasjeanlegg 2 0]
Flytende hus 3 F
Hindre vannintregning
lfra rer [Tilbakelagsventil 2,3 F
Frakobling takrenner 1,2 |
[Tak basseng 1,2 [e]
Lovfilter 2 U
Urbane areas
Name of measure [Type S3SA Retention process
Regnhgsting [Takvann/regnvannstgnner 1 ()
Torre fordrgyingbasseng |[Lite 1,2 [oN]
Stort 2 [ON]
Infiltrasjonsbassenger Ralngal’den 1,2 O lLE
Terskler med strupet
utlep 2,3 0]
Dam 0]
~— O -
- . e
Ombydge O
- w w
Konstruerte vatmarker _|Lommevatmark 1,2 O E
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Rainga rden basic content

3-7 % of catchment ”Dry” within few hours

Stormwater Inlet

Maximum Ponding Heigth 15-30 cm

, N |

Filter Media
i Drain if clay soil
Drainage Layer —_——m e - - - = -

Figure: Erle Stenberg



Built 2010 ,
- ——Trondheim

S 0slo

Photo: Arvid Ekle



Testing 4 In Norway

3 hours
’ STEDEGEN
Fun to test i
something new DRENSLAG
DRENSR@R

Plant enthusiast




Raingardens
~ Testing the performance &%

$.

If raingarden is 7 % of roof area
and 50 yrs. p
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Two papers available in English:

1: Suggestions for designing and constructing
bioretention cells for a Nordic climate,

by K.H. Paus and B.C. Braskerud. Vatten 3/2014

2. The Hydrological Performance of Bioretention

Cells in Regions with Cold Climates: Seasonal

Variation and Implications for Designs
; By K.H. Paus, T.M. Muthanna, B.C. Braskerud (in press)
™ Journal of Hydrology Research
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% Overvannshordokor
=== Lukket (stonisk) ave og bexkeiep

— Tunnel

Dreneringstinjer - Urbane flomveler

Important tool for
spatial planning
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Give the water space

Making floodways + reopening streams




Examples

Planjusteringer for bedre
apen overvannshandtering

[
= fegnbed

- Drenerende dekke

Sonket ballbane
(Nlombasseng)

Endret terreng
Volt
-y Forrigert faliretning

Permeable flater
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Show us how you are taking care of the stormwater using Step 1 and 2 in the S3SA. —




Where are the flood ways; Step 3
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E Where is the stormwater entering your plot, and to whom are you sending your water? ﬂ
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Thanks for listening
to 3 important steps!

Bent.Braskerud@vav.oslo.kommune.no



If time: a nice little Canadian film on blue&green water infrastructure.

https://www.youtube.com/watch?v=p LXQGq
Uj90



https://www.youtube.com/watch?v=p_LXQGqUj9o
https://www.youtube.com/watch?v=p_LXQGqUj9o

