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Sources: Bottom left: de Jong (2015); Bottom middle and right: van Soest (1976); Top: Verhoeff (1975%
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Sources: Reuters (2018).
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Antilliaans )agblad

# HOOFDPUNTEN NIEUWS MENU ~ VACATURE ADVERTENTIES ABONNEES ~

Venezuela's PDVSA Sued for Missed
Het laatste nieuws Werk, een baan, een job De hele krant digitaal lezen

IPayments at Curacao Refinery
'PDVSA GEEN ALTERNATIEF
! The state-run oil firm is also being asked to relocate crude deposits at Bonaire’s BOPEC

S— : —
. storage facility due to the risk of accidents caused by poor maintenance.
g Antllllaans D agblad

# HOOFDPUNTEN NIEUWS MENU ~ VACATURE ADVERTENTIES ABONNEES ~
Het laatste nieuws Werk, een baan, een job De hele krant digitaal lezen = §

il p——

Antllllaans D CURACAO —

# HOOFDPUNTEN NIEUWS MENU ~ VACATURE AD
Het laatste nieuws Werk, een baan,

SCHULD VAN PDVSA LOOPTVERDEROP S+ RAcRO™

Nieuws v  Vacaturesv  Vakantiev  Wonenv  Uitagenda Contact

CURACAOD —

o~

Teller staat al op minimaal 135 miljoen gulden

= Ook olie zal niet meer uit Venezuela komen

14 januari 2019

Sources: Reuters (201 823.
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L

Sources: 2Bays (20241f)0.
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Sources: 2Bays (20241f)2.
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How can the former Isla Refinery site be remediated and redeveloped
to benefit local citizens, ecosystems and economies?

 —o—0

Methodology



Subject SRQ Method Qutcomes
Caste study What is the existing | Triangulation: GIS- Contextualisation
contextualization context of the case mapping,

study and how will
this research interact
with that context?

stakeholder analysis,
reference projects
and semi-structured
interviews

Remediation methods How can the Literature review Remediation
poliution on the case strategy
study site be
sustainably
remediated?
Sustainable future What are possible Theory and semi- Program
program new sustainable structured interviews | recommendation

activities for the case
study and how are
they contributing to
the value of People,
Flanet and
Prosperity?

and scenario’s

Final outcomes case-
study

What will a
sustainable future
look like for the case
study?

Research and design

Future design
case study
through scales
and time

Methodology
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Pollution types

Shallow
contamination
level.

Cracks in pipelines cause oil

and asbestos leakage.

Cracks in storage unit
cause oil leakage.

Old insulation made of asbestos
arround pipelines.

Deep
contamination
level.

Burried scrap and waste
possibly polluted with asbestos.

Analysis

Asphalt waste dumped
during WW2.

Deep
contamination
level.

Already capped polluted area
using a ‘living layer’.

AMIImnnmnnet

Hard edge to prevent
shifting of materials.
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Pollution map

| [RE7NIE

Remediated Area Using Capping

Light Refinery Constructions

Heavy Refinery Constructions

Potentially Transformable Refinery Constructions
Historic (Monumental) Constructions

Heavily Polluted Area with Deep Mixed Pollution
Potentially Polluted Surface Area with Qil (and Asbestos)
Potentially Clean Area

Possibly Polluted Water Bodies

0,256 0.‘ 0,75 1 km Q

Analysis
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Surface flow constructed wetland

Plant incorporayes contaminants
into new growth.

Plant type: Emergent species,
Submerged aquatic species
and floating-leaved species.
For this case study: Mangroves.

Plant takes up nutrient contaminants
as a part of its natural growth process.

Degradation cover

Plant type: Herbaceous species.
For this case study: Klinegrass or Canna.

Wwwmwwm%

Zone of contamination 0-1,5 m. Root depth reaches target contaminants.

Groundwater migration tree stand

Plant type: Phreatophytes.
For this case study: Manzanilla tree.

Water vapor released in the air.

Roots directly intercept pollution in Trees are deeply planted into soil
groundwater. using bore holes.

Stabilization mat

Plant type: Dense grass types.
For this case study: Klinegrass or Canna.

Thick vegetation layer prevents soil
exposure to people and environment.

WMW%WMVWW MWW

Soil amendments promote immobilization.

Phyto-remediation

Multi mechanism buffer

Water vapor released in the air.

Particulate matter filter for air.

Dense planted layer with no
exposed soil.

Roots directly intercept pollution
in groundwater.

Degradationof organics occurring
in plant root system.

Multi mechanism mat

Thick planted layer with no exposed
soil.

Plant type: Mix selected to degrade
organics, extract bio-available inorganics
and stabalize non-bioavailable inorganics.
For this case study: Non-specified.

Root depth reaches target contaminants.
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Remediation strategy

N g
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- Transformed Refinery Area

Remediated/Clean Area

% Degradation Cover

N Stabilization Mat

EE_E_E] Multi Mechanism Mat

Multi Mechanism Buffer

NN Groundwater Mitigation Tree Stand
Surface Flow Canstructed Wetland

®
Phyto-remediation
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Remediation strategy

©@ ¢ ¢ 0 06 0 e

Planting and maintenance of Degradation Cover.

Deconstruction of pipelines and storage units and removal of upper soil layer (contaminated soil is dumped on stabilization area).

; Development of connecting area’s.

Deconstruction of heavy refinery constructions and removal of upper soil layer (contaminated soil is dumped on stabilization area).

Planting and maintenance of Degradation Cover.

Expansion of innovation districts. i

-----------------------------------------------------

Planting and maintenance of Multi Mechanism Buffer.
/ ;Transformation of existing Crude Distiller and Power Plants into Bio-Diesel Plants.

/—Planting and maintenance of Surface Flow Constructed Wetlands.

Sale of scrap metals and depasiting dredge from reclaimed area’s.
Planting and maintenance of Stabilization Mat.

Sale of asphalt and depositing dredge from reclaimed area’s.
/— Planting and maintenance of Multi Mechanism Mat.

- Construction phase

Remediation phase

- Redevelopment phase

E Expansion of innovation districts.

Phyto-remediation
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Maximize re-use of existing structures

Continuation of the urban fabric

Maximize the connections with the
surrounding neighbourhoods
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Diversify the program and economic
activities

Continuation of ecological corridors

Contribute to heritage
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Phase 1: <10 years
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Phase 2: 10-30 years
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Phase 3: 30-50 years

Design
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Phase 1: <10 years
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Phase 2: 10-30 years
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Phase 3: 30-50 years
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Effects on Curacao
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Tranferability

What?

Why/How?

Where?

Phyto-remediation typologies

Phyto-remediation is site specific,
but the proposed typologies could
work in other projects,

The report mentions necessary
analysis to determine if/which
phyto-technology is effective for
other sites

Other former oll refinery sites
(Aruba Qil Refinery)
Other polluted brownfield sites

Valuing industrial heritage

Valuing former industrial site as an
integral part of society and cultural
heritage and designing with it
instead of removing everything

Other industrial heritage sites
Matosinhos (Refinery of Porto)
TATA Steel factory (IJmuiden)

Proposed program

Proposed program is site specific
(improving Curacao), but inspiration
can be drawn from the different
recommended activities and their
spatial structure/overlap

Other development projects
(approximately 680 hectares)

Theory about sustainable
development

People, Planet and Prosperity
theory in report gives indications on
how to use sustainability in projects

Designers and decision makers
aiming for sustainability within their
projects

Conclusion
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