GOING UNDERGROUND
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A daunting
density and
complexity of
constraints



Urban realm
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Urban realm

0.5% of the UK grey infrastructure budget
= 141% increase of our green infrastructure

budget
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The underworld allocation process
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Percelved constraints to

delivery of sustainable GI?

* Developers renege on Gl delivery
once they have planning permission

* Highways engineers are anti trees

« Utility companies destroy trees

* Numbers driven political agendas

* Gl design lacks appropriate specialist
iInput

» Failure to secure management
budgets
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f Tree people like talking to tree people



Recognising opportunities

Car parks offer
large areas of
urban open
space
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Bespoke design below ground maximises
future compatibility

Tree INunk, SZE VaNes ————

Rezn bond matenal matalled per manuiaciurens recommendations
DespRizot UB18-2 Root banmer

feration tubes, B0mm & inkets must align
/ with inisct openings within Cell deck

P

jpocaboned over Cell posts,

Aphall pang, per project specikicasons
‘anes

e i v Vi e s o A

Underdram, szed per progact specibeasons .
Dependent on Site oONAMONS duning excavaton.
Connect 1o exsting Sionm sewer miras ruciune,

aggregate base course

F

rede curb, sred per progect | peafications,

e, 450mm minemem overlap pasi excavaon

P S
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Tree root p;cl\age aEe wme-a
Flanting sod, tamped fo max. 85% com
Cell base slope to max. 5%

e on compacted subgrade
g sod per Siva Cell speafications, matalled n 200mm bt (2 Wfis per cell)
Odmm aggregate sub base, compacied 1o 953%
Db geciexile and aggregate base course, compacted 1o 95%

bebow root 150mm )

/—Zﬁmﬂmemmn Siva Cell deck and plantng sod
|
£ o

A e
450mm Pavng base course per
project s peafcations

& o o

Sorew Cell decks to frames afler snappang i place (yp )
Geognd. "I 150mm menemum below back il & base,
Crverlap 300mm menemum at topof Cells.
Smm x 350mm zip ties, attaching Geognd
o Siva Cells at each level and at Cell deck

i, installed i 200mm hfts, within 100-150mm
from lop of decks, compacied o 95%
Anchor each Siva Cell to ground with {4) 250mm = pike,
<10mm dea., see Cell base for spike hole
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Flexi-Pave: recycled
tyres, aggregate and
bonding agent create
highly permeable, flexible
wearing surface



» Operation Stack turns M20 into lorry park
and tailbacks stretch 20 MILES as Channel
Tunnel travel chaos enters sixth day




Requiremenis for
access to railway
Infrasiructura urknoes
= possinle contraints in
relation fowaylasves

Denvelopreant close o
farm cuthbulldings bt
ey from farmhousa

May b possible fo link
atlenuation ares vegetstion o
ralleay embankment vegelation

watland plantin

Indicafive attenuation
ared - ¢.3500m32 -
Could be comblned
with opgartunities for

q

Exlsting pond and
| serub refained, with
seape to enhanced
connectlvity through
estllshing anew
| netwark of hedges and
amall copses.

Attanuation

fleld Baundary

Oippartunhly 1o establish new
hedgerow closa to former

(H Small part of site is on
south-facing slope - should
be avalded If passlble
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Offslte: palenilal for b

Hillhurst Bocess road

réE and

hedgarow plarting along

Drainags ling
alieratisne-may nesd
o be consldered

Additional planting on
existing ank could-helpdo
gereel aws of the entrance
ang

Existing emrance road
wsad - I passible highdevel
lighting should be a: hase
of sloga by fence

Any surglus fill could ba
utilisad in this amea tohalp
sefear erlrance aea, bat
wnifcrm or sheep outer faces
should ba evoided

Spinnay plarting on high
grownd fo saulh of entrance
wil soraen visws from
Southy In mid-tenm (bt nead
1o ensure adeguale
wisibiity splays)

Emergancy scoess

Plinding of small copse
and new hedgarow at the
aputhem boundary coald
help o screen views
Sandling Park and parts of
the-Kent Downs AONE to
1he aniih

Configuration allows far
fencing to be posltiond st
Back fram-rzad, Imltlhg
visibility fram soath and
Plgher greund Lo norh




Project brief, scope and constraints

« \WWhat you have to work with - geology

* Loading and capacity specification

* Avallable space below ground

« \WWater management objectives

* Impact mitigation - landscape and amenity
« Security - lighting, CCTV etc
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InfraGreen Tree Box HP D D
Tree Root Protection
system dimensions to be I X
confirmed based on tree = — | — —_—

species
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TYPICAL SECTION THROUGH INFRAGREEN TREEBOX HP SYSTEM_
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Gully Pots as
Hotspots of

Urban Diffuse Pollution

Report of Key Findings from the Gully Pot Project




Key findings:

* Gully pot pollutant concentrations were variable within and between pollutant types.

+ Zinc, Copper and PAH concentrations were high, exceeding environmental quality standards for the
dissolved phase and guideline values for the sediment-bound phase.

¢ Other more common pollutants, including biochemical oxygen demand, nutrients and faecal
indicator organisms were generally low.

¢ Pollutant fingerprinting revealed that PAHs were derived from a mix of combustion and non-
combustion sources, whilst Zn originated predominantly from tyre wear.

e Loadings for Zn, Hydrocarbons and road-salt derived constituents exceeded 10 kg/km®/y, and are
likely to make a significant contribution to urban runoff loads when compared to 5AGIS model
outputs for the River Irwell and River Medlock.

¢ There were complex spatial patterns in pollutant levels, although hotspots were associated with
high wvehicular traffic (train station approaches, bus interchanges, major arterial routes, and
approaches to car parks) and legacy soil contamination.

* Areas of existing green infrastructure in the city were generally associated with lower levels of Zinc
and Hydrocarbons in both dissolved and sediment-bound phases.
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Salford research project RS ! _ [

Potential to manage
stormwater runoff
quality and guantity
using green
Infrastructure

Partners include:

Red Rose Community
Forest

Salford Borough Council
*The Environment Agency
Manchester University
*United Utilities Group plc!
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1.25m

430

380 X 230 ¥ 125 DEEP
FIRE HYDRANT COVER
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N 110 DA DUGT
FROM FLOW SENSOR/

SAMPLING UNIT CHAMEER
FLOW MEASUREMEMNT
SENSCOR

100mm DEEP RECESS TO ACCOMODATE
WATER QUALITY AND FLOW SENSOR

110 DIAMETER PLASTIC
FIPE USED TO CREATE
CHAMMEL

ILAYER SILVA CELL SYSTEM

110 DA QUTLET
FROM HB255
RERBORAIMN

CLASS 2 ENGINEERING
BRICK USED TO
CREATE SUMP

GEN 3 CONCRETE BASE



Urban realm

Urban realm

— Urban realm

Urban realm




Sustainable integrated infrastructure - Sii

Compatible Effective

Resilient
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