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= Jet skiing,
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Questionnaire stats

Total number of respondents: 2143
Total number of visitors: 100167

Total number of map responses: 27827




STORMWATER FILTRATION
UNIT

Background

Current
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Future
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Stormwater inlet, pipe or channel

Intet water elevation +x,x% from outlet
Water level stabllization storage

Filter | cover geid

Coarse filter, tyre/biochar granulate
20...60 mm, removable

Fine filter, biochar 5...20 mm, removable
Undersluice

Overflow holes

Opening fop cover

Stormwater outlet

Outlet elevation min. -x,x% from inlet
Filter Ul cover grid (not used if blochar is
wrapped Inside filtration cloth)

All dimensions and elevations are site-specific and based
on stormwater flow rates

Stormwater filtration unit
lwstrative drawing
olll Hakala, 5.%,2017
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| % Environmentinstitute, triggered

developmentwork of stormwaterfiltration
unit. Expeciallichapterabout microplastic
emissiondrom Roadtraffic and urban
t surfacewaterunoffswaseyeopening
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Microplastics — a growing environmental risk

New business opportunities in combatting microplastics

N i
that the world’s seas may - i) T 3 O, L} @‘.
already be contaminated > ‘ E i G ~\ $' i %‘Ta‘ ka‘-—@'olo
by more than 250 000 tonnesof | | ° L A \ . B ‘>
plastic litter. Just over 10% of this : - O T j‘:“ = \ R
plastic consists of small microplastic = S ¢

particles. Microplastics represent Y o L L, BT QO
a global threat to ecosystems. This 2 '
problem is hard to combat due to
the huge numbers of different
sources and pathways.

Road traffic — a significant
source of microplastics

Road traffic generates highly significant quantities of
microplastics, as well as small particles of rubber. Tyres
are a mixture of synthetic and non-synthetic rubber
compounds (over 80% of tyre mass) and various other
chemicals. These particles, largely derived from vehicle
tyres and the materials used for marking roads, are
easily washed into water courses
in runoff from roads. This problem
should in future be considered in A CAR TYRE

urban planning.

MecEelininkgatu in Helsinki is one WWEGHING ABOUT
of the busiest streets in Finland. Dur- 8 KILOS TYPICALLY
ing the years 2010-2015 traffic levels LOSES AS MUCH AS
averaged 21,000-35,500 vehicles per  \USAL OIS NERAIZIEI SRR
day. Calculations indicate that such DURING
traffic levels generate between 4 and ITS LIFETIME
7 tonnes of car tyre wear annually on
this street alone. Some of this material
will soon be washed directly into a
nearby sea bay through a storm drain system currently
being constructed.

FIGURE 3. MECHELININKATU CAR TYRE WEAR ANALYSIS AREA AND
AVERAGE ANNUAL DAILY TRAFFIC. SOURCE OF TRAFFIC DATA:
CITY PLANNING DEPARTMENT, TRAFFIC PLANNING DIVISION 2017.



Concept

Detention basin Sieve
Coarse filter Filter frame (recycled plastic, steel, wood etc.)
Fine filter Body (concrete, wood, excavation efc.)

Manholes / Overflow

(Unpublishedmaterialfrom Olli HakalasnasterthesisHulevesien suodatusarkun vesitekninen testaus ja
konseptin soveltaminen Taivallahden rasatimeiden yleissuunnitelmassa. Aalioiversity)

Inlet orifice

Outlet orifice

Undersluices




F LOW Large scale

FILTER WITHOUT FLOW
DISTRIBUTION

LOADING IN ONE
SPOT

FILTER UNIT WITH
DISTRIBUTED FLOW

ANTI-CLOGGING
DESING CONCEPT

(Unpublishednaterialfrom OlliHakalas
masterthesisHulevesien suodatusarkur
vesitekninen testaus ja konseptin
soveltaminen Taivallahden ranta
alueiden yleissuunnitelmassa. Aalto
university)



FLOW Small scale

flow rate (m¥h)

time (h)

MAXIMUM RETENTION

AND CONTACT TIME
MAXIMUM FLOW
DIRECTIONS, MINIMUM
CLOGGING
(Unpublishednaterialfrom Olli HakalagnasterthesisHulevesien suodatusarkun vesitekninen MAXIMUM FLOW RATE

testaus ja konseptin soveltaminen Taivallahden raalteeiden yleissuunnitelmassa. Aalto
university)



DIMENSIONS

(Unpublishednaterialfrom Olli HakalasnasterthesisHulevesien suodatusarkun vesitekninen testaus ja
konseptin soveltaminen Taivallahden rasatiieiden yleissuunnitelmassa. Aaltoiversity)



SECTION , Scalability and formability

"BASIC" "MIRROR"
"TRAPEZOID" "EARTHWORKS"
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soveltaminen Taivallahden rantdueiden
yleissuunnitelmassa. Aaltmiversity)



TYPOLOGIES

2,5 x 10 MODULE FREE-FORM CURVED

LINKED
CHAIN

SEPARATE

BASIN IN
SIDE
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DETENTION (Unpublishedmaterialfrom Olli Hakalasnasterthesis
BASIN IN Hulevesien suodatusarkun vesitekninen testaus ja
CENTER

konseptin soveltaminen Taivallahden rassfaeiden
yleissuunnitelmassa. Aaltmiversity)
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FILTER REPLACE
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(Unpublishednaterialfrom Olli HakalasnasterthesisHulevesien suodatusarkun vesitekninen testaus ja
konseptin soveltaminen Taivallahden rasatiieiden yleissuunnitelmassa. Aaltoiversity)



Exampleapplications

FUcanbe integratedwith
greeninfrastructurex
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(Unpublishednaterialfrom Olli HakalagnasterthesisHulevesien
suodatusarkun vesitekninen testaus ja konseptin soveltaminen
Taivallahden rantalueiden yleissuunnitelmassa. Aaltoiversity)
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SSAydraulicmodel 777 Prototypeof the SF
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Picturefrom hydraulictestsmade inlaboratory
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CURRENT STATE

OngoingWater- and

Smart&Cleanprojects



Pilot unit will be built from
concreteelementsand
filter mediaframesare
made ofrecycledplastic
lumber




Pilot catchmentarea

isabout6 ha. Urban / SLL
fabricisdenceand S T

areais heavily
trafficked
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Lukittu kuivatila jossa:

1-4 different filter materialscanbe s s ~paeonoto
testedsimultaneouslyRealtime esim. rumpunéytteentin

measuremeninstrumentsmonitor basic

guality+quatity data before and after

filtration. Inaddition, laboratorywater

sampleswill be taken  enoenotit

Suodattimet Purkuputket

| = | STORMWATER.
' oLD coMBINED. OUTFALL
SEWAGE :
OVERFLOW
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FILTERMEDIA

RecommendatioNSm Finnish

ResearciCenter VTT

IN-SITUest will be comparative 1-4 filtermedia
mixeswill be measured

StormFilter Material Testing
Summary Report

Localized performance of bio- and mineral-based
filtration material components

Authors: Laura Wendling, Kalle Loimula, Hannele Kuosa, Juhani
Korkealaakso, Hanna litti and Erika Holt

Confidentiality: Public



Fl ' I l lR E Designconsiderq NB 3ada R

referenceand WSUD as a design

Taivallahtwaterfront masterplan approach

q NB §dkamiRleof astormwaterdetentionbasin
Suorce Wikipedia

(Unpublishednmaterialfrom Olli HakalasnasterthesisHulevesien
suodatusarkun vesitekninen testaus ja konseptin soveltaminen
Taivallahden rantaalueiden yleissuunnitelmassa. Aaloiversity)




‘ Selite

I Valuma-alueet, 0-3 v. eriytys
Valuma-alueet, 3-10 v. eritys

I Valuma-alueet, 10-50 v. eritys

[ valuma-alueet, 50-100 v. eritys

Catchmentareain
Masterplanis 10
ha.

K Purkukohta

o
]
] Tarkastelualue

Pinta-alat yhteensa (kertyva summa):
0-3v. 6,1ha

3-10v. 99 ha

10-50 v. 23,0 ha

50-100 v. 38.2 ha
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' Taivallahden purkupaikka

Arvio valuma-alueista hule- ja sekavesiviemareiden
eriytyksen eri vaiheissa

1:5 000

Olli Hakala

Kevat 2018
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(Unpublishednaterialfrom Olli HakalasnasterthesisHulevesien suodatusarkun vesitekninen testaus ja
konseptin soveltaminen Taivallahden rasatiieiden yleissuunnitelmassa. Aaltoiversity)



Newzoninmapand desigrperimeter.

(Unpublishednaterialfrom Olli HakalagnasterthesisHulevesien suodatusarkun vesitekninen testaus ja
konseptin soveltaminen Taivallahden raiatimeiden yleissuunnitelmassa. Aaltoiversity)
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RANTA-ALUEEN YLEISSUUNNITELMA, 1:500
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