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Trees and Stormwater Management
— The Stockholm solution —



Problems for Mature U

/ i S v
ek 1 BB AR
PEEER s
FinRE
pinnnr
pilnns
PRI ER
OB TR
(R R N i

|

==

which in this condition has lost its environmental value




Using a rock based growing substrate as a benefit for both for
trees and stormwater management




How to create good growing conditions and taking care of the surface water
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1. Pavement j 'S e o' % - fhin

2. Geotextile

3. Layer of crushed rock for
infiltration of surface water and
airing of the soil

4. Structure of granite stones the
space between is filled with soil
5. Terrace

6. Plant box of conreate

/. Tree

8. Planting soil

9. Catchment chamber for
infiltration of surface water and
iring the structural soil

Inlets Surface water
down carbondioxide up




conventional construction
for sidewalks in
Stockholm
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Surfacing/
superstructure

variable

Geotextile

utilityclass 3

|
2009.02.23 GHI00322

Kew free
size 20-25 cm

At grid, crushed rock
h-& mm rhickness ca 50 mm

Tying-in
Tree suppert

Betongsyll
alt, betonglada

planting soil type B
humus content 5-8 wh-%

M | ] Planting soil 1ype & or C
Surface grid 16002800 mm "““ LA in salty condiflons

SAMPLE CASESWITH DRAWINGS, NEVW PLANTING 42

Stormwater cover, dished version
available for laying by qutter

Spacer ring of concrete far
height ad justment

Airhole placed at level of
gerabed bearing layer

Aerated bearing layer

600

Pipes in structural Lail
praofecked with geotextile,

tilled around with gravel as in

description

|Pipes diagramakically illustrated)

200 mm crushed rock 32-63 mm

Inlet, bype TLW 2333 Clarova
or equiv, placed on structural soil
| surface far air and water supply.

Pertorate
base

Fertiliser, Multicate & manth leaching time
100g/m2, are posted on terrace
af each struckural soil Layer

Terrace
slope 1%
to drainpipe

Ajr inlet adjusted to 2-4 mm

| 1 per tree

6500 mm crushed rock 120-150 mm —
structural seil with planting seil type O

Laosening of terrace 200 mm

In compact and/or clayey ferrace, drains surrounded
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or coarse crushed rock

by crushed rack are laid,

Access to existing sterm drain

or crushed rock ditch for water remowal.

NOTES

Soil equipmant such as gratings, trunk guards, free support
are specifically adapted to the praject.

Fine crushed rock must not be used In strectural sail profile
for adjusting air inlet or concrere bunker.

In specially constructed Free holes with narrow dimensions
free root diamefer must be abserved.

withincreasing trunk circumference cump diameter increases,

zen Qualit requla'fions for nursery planfs,
GROs Planlsho esektion, 3ie upplagan, augusti 2003

NOTES ANMARKNING
All data in mm unless otherwise
specified.
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Sidewalk Cross section of planting bed

House
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MARKIGALLER SAMT [ / LLETIET BASLAGER 12-50 MM
EETD‘NELJ.[I{ s T OCKLEE 001 MM
s
FANMOALS- \ / SKELETT JDAD,
PLATTA Y ‘ BERGKROSS 5050 MM,
Ex35 M *, TUOCKLEE BOO MM
Pacs . L R
- v TROTTOAS
A Gk I5PLATTR
i
I | | |
Ay i ATE Pipes

so 2 O0000. |, | cabels
74 AR000000 ¢mmand wires
= Sealing of plastic O Collected
near the
facade

connected plant beds along the block for the best conditions for the trees



Downpipes

Tree

o Concrete slabs

= Convave concrete slabs
Curbstone

KORBANA ASFALT

Ventilation chamber and o
inlet of surface water

PLANDETALJ, PRINCIP



We take water from roofs and pavements and lead it
down to the structural soil by inlets

Roof and pavement surface 4600kvm

Rainfall 600mm year (2 fot)

Approximately 2.3 million liters of water year

Saved cost for the treatment of stormwater = 2300 £ /year
Reduced load on the Baltic Sea / and lakes at torrential
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Granit size 90-150mm

.

Compacting befor soil is washed in to the voids




Flushing the soil into the structure
s | .
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Layer for

infiltration of
surface water and
airing of the soil
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Important with geotextile connection
against curbs inlets concrete boxes etc.so
that no fine material could run into the airy

base course




If the percolatlon Iayer IS fuII the storm water flows into the old street |nIet
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 We take water from roofs and pavements through inlets to the aerated bearing layer and
the structural soil.



100 mm (4 in) water on 600 mm (24 in) of structural soll




100 mm of water on 600 mm of wet structural soll
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Recycled concrete
as skeletal soil.

Runebergsplan
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and as a proof that we are on the right path, we find mykorrhitza in our structural so
only thrives in good conditions




4 years after Narvavagen
' test holes
surface coating pumice fraction 2-8mm mixed with crushed granite

fraction 0-8mm volume 1/1

L1, =

AR







Kocksgatan

IR

i

o AL AL S LS TAA




2005-2010




Hamngatan




Approximately 2 000 planting beds have been rebuilt




Planted in
~ _ 1l : U NE o o\ autumn 2003
- Planted -5 Sy T A R o | 10 ycars at the
around ‘ =l |y 2 B SRR IR = |0Cation
1935 about 2. O ARG I -
80 year old
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planted in as 30-35cm after 8 years, the trees |
are 70 - 83cm in circumference = 2012-06-19
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Erik Dahlbergsallén
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# left 2002 right 2013
1l Kungsbroplan




Three different planting beds,

a standard 2 x 3 meters and 80 cm deep with
soil-A

one with half soil-A half charcoal in the same
size as the first,

the third was pure rock that was covered
with coir mat and 3-inch soil charcoal blend
50/50 continuous plant bed 80 cm deep
about 2 meters wide
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Ventilation and inlet
of surface water
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Charcoal is incredibly
stable if we dig down it
into the ground, it stays
there for thousands of
years as a Co2 sinker




!!l'ﬁﬂ':'
P 2 e LA

i E B EeF ]
Aoy L i I - e e -4 L
Bl ol Sy e, | i o S

R RS e e =T

Biochar is a name for charcoal when it is used for particular purposes,
especially as a soil amendment. Like all charcoal, biochar is created
by pyrolysis of biomass. Biochar is under investigation as an approach
to carbon sequestration to produce negative carbon dioxide
emissions.[l Biochar thus has the potential to help mitigate climate
change, via carbon sequestration.2l Independently, biochar can
increase soil fertility, raise agricultural productivity and reduce
pressure on forests, though the degree to which results offer long
term carbon sequestration in practice has been challenged.2l Biochar
is a stable solid, rich in carbon and can endure in soil for thousands of

years.l
Wikipedia




gy v *The first time we use charcoal
filters in structural soil was 2013
at Swedenborgsgatan.
One block with coals under airy
base course and in one block
% belowe the structural soil.
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S L u Sveriges lantbruksuniversitet
Swedish University of Agricultural Sciences

Institutionen fér energi och teknik

Photo: Christina Berger

Biochar and activated carbon filters for

greywater treatment — comparison of organic
matter and nutrients removal

Christina Berger

Examensarbete 2012:14
ISSN 1654-9302
Uppsala 2012



Plant bed for street trees charcoal macadam = crushed granite 32-63 mm mixed with 10% nutrient-enriched
charcoal
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2013

Magnolia planted in 1. Charcoal
stone chips = crushed granite (2-
5mm) and nutrient-enriched
charcoal 50/50. volume
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Materials we use when we plant trees 1. Charcoal stone chips = crushed granite (2-
shrubs and perennials 5mm) and nutrient-enriched charcoal 50/50.
volume

ol L

3. Charcoal stone chips = crushed granite (32- 2. Charcoal earth =
63 mm) and nutrient-enriched charcoal 10/1. soil + nutrient-enriched charcoal 50/50.
volume volume




Drawing showing how we
build plant bed for trees
in the green area to
maximize infiltration of
stormwater through a
charcoal filter in the
bottom of the plant bed
where we catch up

nutrients and pollutants.

Tradstod

500 mm fran rothals ska hallas

fri fran grassadd

Svag svacka far infiltrering

av dagvatten

MMMMMMJ

Tradets rothals placeras i samma

3. Charcoal stone chips = crushed
granite (32-63 mm) and nutrient-
enriched charcoal 10/1. volume. =
850mm e

Biochar

50 mm — | of
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niva som i plantskolan. Rotklumpen

D vilar pa skelett jorden.

Makadam  2_4 mm med 10 % vixtjord A
100 mm

Makadam 8-16 mm

Luckring av ferrass 200 mm ==
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Dimmen

—

Le_rrasis_

- LT EN
VAXTBADD MED LUTANDE TERRASS
LANGDSEKTION
SKALA 1:100

Nytt tréd sa 30-35 ;I\J -V

Trddets rothals placeras | samma
nivd som | plantskalan. Rotklumpen
vilar pA shelett jordan.

Elis 2-& mm med 19 % vixtjord A
100 mm

Makadam B-16 mm

Tridstdd

500 mm frin rothals ska h3llas
fri frn gréssidd

Svaq svacka fir infiltraring

av dagvatten al
o 1 _1: E
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Biokal {ogédslad) 5¢ mm _'-:ll.

=
Luckring av terrass 200 mm =7 :*:

VAXTBADD MED KOLMAKADAM | GRONYTA, TYP 2

PRINCIPSEKTION
SKALA 1:20






Plant bed for street trees charcoal macadam = crushed granite 8-16 mm mixed with nutrient-enriched charcoal




2014 Ty 8 2014
Perennials planted in = & BB 4 months later
1. Charcoal stone chips = it I o "M T
crushed granite (2-5mm) |7 — |
and nutrient-enriched

ume
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Mina sido Energikonto | fortum.com Sok... Q)
@ Fortum | Privat | Om Fortum

& Om koncernen

@ Energi och produktion

» Vattenkraft

> Kamkraft
> Vindkraft
v Varmeprodukiion och
kraftvdrme
v Varmeprodukfion H . d | k t
+  Bristaverket Og alenverke
» Hammarbyverket Hagdalenverket, en av Europas modernaste anlaggningar for avfallsforbranning,
. Hasselbyverket producerar el och fjarrvdarme av avfall och andra biobranslen, sasom flis och
v behandlat industriavfall. Anlaggningen har kapacitet att ta emot 700 000 ton
v Hogdalenverket avfall per ar.
| !

biochar unit
connected to
district
heating




Reduce the risk of flooding

—

Legend

] Bareland
B Water
[ Fishery
] Semi-bare
B Euit-up
Bl Forest
B Cropland

Legend °C

. <20
[ 2022
22.24

the Baltic Sea

Reduce the presence of particles and carbon
dioxide in the air

Reduce the load on storm water systems and
thereby reduce pollution in Lake Malaren and



Future

MAKADAM 8-16 MM

LUFTIGT YTMATERIAL
G IUTHING ETONGLA LOO MM YAXTIORD
Efl:' '[L'Yl'i:?H’!‘NV.__B'TDN"LADA }YP C. PIMPSTENSBASERAD
water from sidewalk S e o R
s ERBYGONAD PARKERING
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PRINCIPSEKTION, SKALA 1:20







WWW.google.se http://www.youtube.com/watch?v=UFXIsKOVmV8

Our handbook is available at WWW.stockholm.se search for plant beds and select
'Plant Beds in Stockholm City'



Stockhoims
stad

Skeletterde

Eine stabile Bauweize, um mit Hilfe won
Miederschlagswasser gute Pflanzbedingungen
fur Strassenbaume zu schaffen und gleichzeitig
da=s Risiko vonm Wurzeleinwuchs  jn die
Kanalisation zu verminderm.

. Belag mit Rinne fur Miederschlagswasser
2. Geotextil
. Ausgleichschicht (B-18 Schotter) — auch unter dem

Pflanzkasten und nund herum den Lufibrunnen

. Wersickerung und Liftungsschicht (32-83 Schotter)

. Skeletterde aus Granitstein (100-150 Scherben)
mit untergespilter Erde in den Hohlrdumen

. Planum
. Pflanzkasten aus Beton
. Baumgitter
. Pflanzerde
. Brunnen fir Versickerung von Miederschlags-

wasser und Gasaustausch

JassemsBejyosiapaip
Kohlendioxyd meis




Thank you for your
attention, and if you
are passing,
Welcome to
Stockholm we would
be happy to show
our projects.



