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brownfield regeneration — experience from cases
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Balance 4P: Balancing decisions for urban brownfield
regeneration — people, planet, profit and processes

¢ Partners:
Deltares (NL), TU Delft (NL), VITO (B), Chalmers (SE, co-ord.)

® Subcontractors Chalmers:
Enveco Environmental Economic Consultancy (SE), R3 Environmental (UK)

® Funders:
SNOWMAN network: Formas (SE), SKB (NL), OVAM (B)
The municipality of Rotterdam,
In-kind contribution from Deltares, TU Delft, VITO, municipality of Goteborg
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Background to B4P

® Redevelopment of urban brownfield sites and renewal of existing
urban areas

® Subsurface conditions

® Sustainable remediation & redevelopment

® Sustainable urban development

® Two sectors: subsurface engineering & urban planning and design

Need for holistic approach! ~
5
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Balance 4P outline

Aim: a holistic approach that supports sustainable urban renewal
through the redevelopment of contaminated land and underused
sites (brownfields).
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Balance 4P outline

Aim: a holistic approach that supports sustainable urban renewal
through the redevelopment of contaminated land and underused
sites (brownfields).
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Balance 4P outline
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sites (brownfields).

BALANCE 4P

y

‘ WP3 WP4 WP5

I Identifying Assessing Analysing the
' possible probable practical

: strategies impacts context

\

- __/(_'V__ _——mfe e - 4

WP6
Establishing
the process

N\ VA

~_ _~

CABERNET 2014, October 14-16, 2014, Frankfurt

uoleulwsssiq ‘2¢dM

(WPL Project management ]\




CHALMERS

UNIVERSITY OF TECHNOLOGY

Case studies

® Merwevierhaven, Rotterdam city harbour —
Rotterdam municipality

''''''''

® Alvat -
Buggenhout municipality

® Fixfabriken area —
Goteborg municipality

CABERNET 2014, October 14-16, 2014, Frankfurt
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Structure

STEP

METHOD/TOOL OUTPUT
Stakeholder analysis Crosby method List of stakeholders
v v
Generation of Stakeholder

redevelopment

consultation:

Redevelopment
strategies (based on sub-

alternative(s) E.g. SEES workshop surface conditions)
v v
SIA Corresponding
Assessment(s) of ESS assessment results
alternatives CO, calculator
(People, Planet, Profit) CBA
SRT, SCORE

CABERNET 2014, October 14-16, 2014, Frankfurt
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Stakeholder involvement

STEP

T

METHOD/TOOL OUTPUT
T —
Stakeholder analysis Crosby method List of stakeholders >
: /
v v
Generation of Stakeholder

redevelopment

consultation:

Redevelopment
strategies (based on sub-

alternative(s) E.g. SEES workshop surface conditions)
v v
SIA Corresponding
Assessment(s) of ESS assessment results
alternatives CO, calculator
(People, Planet, Profit) CBA
SRT, SCORE
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Redevelopment alternative(s)

STEP

METHOD/TOOL OUTPUT
Stakeholder analysis Crosby method List of stakeholders
__— —

Generation of Stakeholder Redevelopment\ . g(\

redevelopment consultation: strategies (based on sub- @6\

alternative(s) E.g. SEES workshop surface conditions) g\d

QN
N
v __+— o\°
SIA Corresponding
Assessment(s) of ESS assessment results
alternatives CO, calculator
(People, Planet, Profit) CBA

SRT, SCORE
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Van der Graaf, 2014
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Assessing alternatives (3P)

STEP METHOD/TOOL OUTPUT
Stakeholder analysis Crosby method List of stakeholders
v v
Generation of Stakeholder

redevelopment

consultation:

Redevelopment
strategies (based on sub-

alternative(s) E.g. SEES workshop surface conditions)
v v
— SIA Correspon
Assessment(s) of ESS assessment results
alternatives CO, calculator \ X
(People, Planet, Profit) CBA . <
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Merwevierhaven (M4H) - overview

® Driver: urban renewal
® Landowners: municipality + several private companies
® Phase: Vision-building

® Balance 4P input so far:

— Student workshop subsurface issues in urban design +
student project work

— Stakeholder workshop 1: SEES — System Exploration
Environment & Subsurface — overall picture

— Stakeholder workshop 2: SEES - detailing on sub-areas

CABERNET 2014, October 14-16, 2014, Frankfurt
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Subsurface
challenges/chances

Large area — long time for
development

Archaeology, cultural history
Foundations
Soil pollution

Geothermal energy

Cables and pipes

CABERNET 2014, October 14-16, 2014, Frankfurt
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https://publicwiki.deltares.nl/display/SEES/HOME+Enqglish

Stakeholder workshop
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Student workshop
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Stakeholder workshop 2

DESIGN

sections

Section 3: Wetland

Section 4: Energy park
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Balance 4P input — M4H

redevelopment
alternative(s)

consultation:
E.g. SEES workshop

strategies (based on sub-
surface conditions)

METHOD/TOOL @)
Stakeholder analysis Crosby method List of stakeholders
——
Generation of Stakeholder Redevelopment

——’————
=" Assessment(s) of
ie alternatives
‘\ (People, Planet, Profit)
~N
~~. -

ST
ESS
CO, calculator
CBA
SRT, SCORE

assessment results

Correspondifg™ == _

CABERNET 2014, October 14-16, 2014, Frankfurt
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Alvat - overview

® Driver: Contamination
® Landowners: private (bankrupt) company
® Phase: Contaminated soil management & Plan development

® Balance 4P input so far:
— Student project work on site renewal designs
— Stakeholder interviews on land-use

— Assessment of alternative redevelopment strategies:
OVAM MCA/CQO2-calc., social sustainability evaluation
(+ESS)

CABERNET 2014, October 14-16, 2014, Frankfurt



Site challenges
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OVAM MCA/CO2 calculator

OVAM MCA CO2 calculator: carbon footprint
Environmental aspects Remediation technologies CO, emitted by the selected technologies
Local aspects ) Excavation ;
Pumping of groundwater |
Legal remediation objectives soil Purification of groundwater !
L. L AS and SVE (in situ)
Legal remediation objectives groundwater MPE (in situ)
Total reduction of contamination load .. IsCo
Biostimulation .
Direct emissions to environmental compartments Thermal remediation
. _ . . Supervision and aftercare
Duration of remediation & policy objectives Other variants
Regional/gIObal aspeCts 0.0 1000 2000 3000 4000 5000
Use of raw materials and recycled materials (carbon calculator) CO, emitted (tons)

Production of non-reusable waste during remediation

Purification of groundwater -
Technical and social aspects

0,2

Nuisance during remediation i3 i L

Restrictions for land use after remediation \

Damage caused by remediation works

= Treatment

Safety measures during remediation = Useof chemicals

Financial aspects = Waste production

Remediation costs Transport

Cost of residual contamination

http://www.ovam.be/sites/default/files/CO2 rekenmodel versie 1-3-1-VL.xls 6
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Social Indicator Set for Sustainable Brownfield Revitalization

Indicator Approach From A. Beames, 2014

»  Objective: Get an indication of social impacts of alternative redevelopment options

» Based on indicators from existing literature in other fields

» Physically mappable features of the environment that contribute to human well-beirng

6 Key Indicator Categories: Method:

1. Accessibility and Mobility * GIS based spatial analysis

2. Community Health and Safety e 10X10m pixel resolution

3. Human Capital  Land-use and infrastructure layers

4. Livability and Convenience » Distance to / per inhabitant

5. Social Cohesion » Evaluation of redevelopment scenarios
6. Urban Aesthetics

Brownfield Case Study:
Alvat Buggenhout
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Balance 4P input - Alvat

STEP METHOD/TOOL OUTPUT
Stakeholder analysis Crosby method List of stakeholders
/?:: t>-<+\
Generation of Stakeholder Redevelopment

redevelopment

consultation:

strategies (based on sub-

alternative(s) E.g. SEES workshop surface conditions)
—_— . /
Ve —— {
— SIA Correm
Assessment(s) of ESS assessment results
alternatives CO, calculator
(People, Planet, Profit) CBA
SRT, SCORE
\ /

CABERNET 2014, October 14-16, 2014, Frankfurt
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Fixfabriken - overview

® Driver: land-use change (urban renewal)

® Landowners: municipality + large private developer + small
private landowners

® Phase: compilation of a detailed plan

® Balance 4P input so far:

— Student workshop subsurface issues in urban design +
student project work

— Stakeholder workshop 1: SEES — System Exploration
Environment & Subsurface

— Stakeholder workshop 2: Results assessment of alternative
redevelopment strategies: SCORE, (ESS-mapping), SIA

CABERNET 2014, October 14-16, 2014, Frankfurt
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Urban planning
challenges

Areas of national interest:
cultural history, transportation
(roads, seaways), energy
distribution (natural gas)

Archaeology
Cultural history
Geotechnics, soil pollution it V™ &abnke'--n
Noise s\ S 0 3 Saﬂr.h'vllo.c':urken =

stendldersbopla

Risk management (heavy
transports)
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Urban planning
challenges

Areas of national interest:
cultural history, transportation
(roads, seaways), energy
distribution (natural gas)
Archaeology

Cultural history
Geotechnics, soil pollution

Noise

Risk management (heavy
transports)

& abrlken

Sannaparken
stendldersbopla
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Student workshop
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5 redevelopment strategies
Q Greenarea Q) Housing area + Industrial / Q Keep present

commerce + office + office area land use

Garcao, 2014

Alternative Al Alternative A2 Alternative A3 Alternative B Alternative C
(1) (2) (3) (4) (5)
Q st Qsotsaman QLo Saaon ST yayatem s insiu Ko acton
n e.g. _

remediation

remed. + ventilation system hot spot R e m e d | atl O n

CABERNET 2014, October 14-16, 2014, Frankfurt
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Assessment: SCORE — Sustainable
Choice Of REmediat_ion

Soil

Flora & fauna

Groundwater

Surface Water

Sediments

Air

Non-renewable
natural
resources

Non-recyclable
waste

Effects on...

CABERNET 2014, October 14-16, 2014, Frankfurt
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Assessment: ESS-mapping

(Gomez-Baggethun et al., 2013)

Group Service

Provisioning services food

fiber (e.g. wood)

Regulating services air quality regulation
climate regulation global

climate regulation local (urban climate)
water regulation
erosion regulation

noise reduction
water purification and waste treatment

pollination and seed dispersal

natural hazard regulation

Cultural services educational values
aestatic values
social relations

cultural heritage values
recreation and ecotourism o

CABERNET 2014, October 14-16, 2014, Frankfurt
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Assessment: Social Impact
Assessment (SKA)
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Balance 4P input

STEP METHOD/TOOL OUTPUT
Stakeholder analysis Crosby method List of stakeholders
/?:: t>-<+\
Generation of Stakeholder Redevelopment

redevelopment

consultation:

strategies (based on sub-

alternative(s) E.g. SEES workshop surface conditions)
—_— . /
Ve —— {
— SIA Correm
Assessment(s) of ESS assessment results
alternatives CO, calculator
(People, Planet, Profit) CBA
SRT, SCORE
\ /

CABERNET 2014, October 14-16, 2014, Frankfurt



CHALMERS

UNIVERSITY OF TECHNOLOGY

Challenges

® Merging assessment results and perspectives on sustainability

® Suitable level of detail in analyses — what are suitable
supporting tools — quantitative/qualitative

® |nput data — who pays before decision on plan?

® Implementation in practice

CABERNET 2014, October 14-16, 2014, Frankfurt
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Coming work

Finalising work in case studies
International stakeholder workshop (November 12, 2014)

Synthesis for holistic approach in practice
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Forum for Risk Investigation and Soil Treatment
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