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Working with Nature for Climate-Resilient Ports and Waterways Online Workshop
Sponsored by PIANC and Navigating a Changing Climate
September 14 and 15, 2021
PIANC’s Environment Commission (EnviCom) and Navigating a Changing Climate Partnership are
collaborating to deliver the virtual workshop, Working with Nature for Climate-Resilient Ports
and Waterways. The workshop comprises two sessions building on the February 2021 sediment
management and climate change workshop held by Navigating a Changing Climate and SedNet.
The workshop is designed to facilitate knowledge exchange, disseminate good practice, highlight
opportunities, and identify gaps in understanding or research needs. It also provides opportunities for
dialogue and networking, in turn strengthening this professional community of practice.
The two-hour sessions feature a keynote speaker, case studies and facilitated roundtable discussions.
SESSION 1

Scaling Up and Changing Entrenched Current Practice

September 14, 2021

Learn how to transition nature-based coastal and inland resiliency
projects from concept and pilot-scale to full-scale, and persuade
those who prefer to carry on with business as usual to explore
nature-based solutions to help strengthen resilience to the changing
climate.
See attached agenda.

SESSION 2

Making the Business Case and Securing Finance

September 15, 2021

Preparing the case for investment and how to facilitate public and
private sector funding for nature-based climate change adaptation
and resiliency projects.
See attached agenda.

Workshop Organising Committee
• Victor Magar, PIANC EnviCom and Ramboll (Host)
• Kate Panayotou (GHD), Burton Suedel (USACE) and Paul Scherrer, PIANC EnviCom
• Jan Brooke, Navigating a Changing Climate
• Luca Sittoni, EcoShape
PIANC, the World Association for Waterborne Transport Infrastructure, provides the global waterborne
transport community with expert guidance, recommendations, and technical advice. Navigating a
Changing Climate is a PIANC-led Global Climate Action initiative under the United Nations Framework
Convention on Climate Change.
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SESSION 1: AGENDA
Working with Nature for Climate-Resilient Ports and Waterways Online Workshop
Sponsored by PIANC and Navigating a Changing Climate
September 14, 2021
Scaling Up and Changing Entrenched Current Practice. Learn how to transition nature-based
coastal and inland resiliency projects from concept and pilot-scale to full-scale, and persuade those
who prefer to carry on with business as usual to explore nature-based solutions to help strengthen
resilience to the changing climate.
Session Facilitator
Victor Magar, PhD, PE, Ramboll
Keynote Speaker
Scott Douglas, Dredging Program Manager for the Office of Maritime Resources, New Jersey
Department of Transportation
Title: The role of beneficial use of dredged material in building resiliency for coastal habitat and
communities; opportunities and challenges in moving toward a more sustainable model
Workshop Presenters
Lead Author
Lead Institution
Andrew Rella

ECOncrete Tech. Ltd.

Tom Ravens

George Mason University,
University of Alaska
Federal Waterways Engineering
and Research Institute, Hamburg,
Germany
NRC-CNRCOcean, Coastal & River
Engineering Research Centre,
National Research Council, Canada
Ramboll

Isabel Schreiber

Enda Murphy

Randy Mandel

Angelica Baylon*

Maritime Academy of Asia and the
Pacific

Abstract Title
The ECONCRETE® Port of San Diego Blue
Economy Pilot Project
Nature-Based Approaches for Stabilizing
Arctic Ports
Ways to Successful Implementation of
Nature-Friendly Bank Protections in Tidal
Waterways
Towards Canadian Guidelines on the Use
of Nature-Based Features in Coastal Flood
and Erosion Risk Management
Integrating Engineering with Ecology and
Natural Resource Economics to Emphasize
Coastal and Habitat Resilience
MAAP Working with Nature for a Climate –
Resilient Community

*Angelica was unable to attend and prepared a video that has been added to the Session 1 video.
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SESSION 2: AGENDA
Working with Nature for Climate-Resilient Ports and Waterways Online Workshop
Sponsored by PIANC and Navigating a Changing Climate
September 15, 2021
Making the Business Case and Securing Finance. Preparing the case for investment and how to
facilitate public and private sector funding for nature-based climate change adaptation and resiliency
projects.
Session Facilitator
Luca Sittoni, PhD, Deltares, Wetlands International, and EcoShape – Building with Nature
Keynote Speaker
Pieter Van Eijk, Wetlands International and EcoShape – Building with Nature
Title: Enabling Building with Nature for Climate – the Asia case study
Workshop Presenters
Lead Author
Lead Institution
Gordon Dwane
Gladstone Ports Corporation
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Colin Scott

ABPmer

Craig Wilson

Port of Brisbane, Australia

Sabine Apitz

SEA Environmental Decisions, Ltd

Arjan Hijdra

Vital Ports

Erik Payen

Swiss Re

Abstract Title
Justification for Seawall Habitat
Enhancement in the Port of Gladstone
How to waste less of our ‘waste’: Seeking to
deliver more coastal habitat restoration with
dredged sediment by better understanding
the costs, benefits and beneficiaries
An innovative cost-effective stormwater
management alternative
Applying the Ecosystem Service Concept to
Waterborne Transport Infrastructure
Finance of Sustainable Waterborne
Infrastructure: A Work in Progress (Part I)
Finance of Sustainable Waterborne
Infrastructure: A Work in Progress (Part II)

PRESENTERS + BIOS
Working with Nature for Climate-Resilient Ports and Waterways
Sponsored by PIANC and Navigating a Changing Climate
Session 1

Victor Magar (Facilitator)
Principal | Ramboll
vmagar@ramboll.com
Victor Magar has 25 years of environmental engineering experience focused on contaminated sediments. He
specializes in in situ remedies for contaminated sediment, including monitored natural recovery (MNR) and capping.
His expertise includes the fate, transport and risk management of persistent, bioaccumulative organic pollutants, such
as dioxins and furans, polychlorinated biphenyls, polynuclear aromatic hydrocarbons, pesticides and metals. As a lead
civil and environmental engineer for sediment remediation and river restoration projects, Victor manages client
services in assessing and monitoring contaminated sediment; evaluating, selecting and implementing remedies; and
directing collaborative teams of engineers, risk assessors and ecologists to screen and select processes that costeffectively optimize cleanup, in order to achieve protection of human health and the environment. A recognized
expert in sediment risk management, Victor is the lead author of two US Department of Defense technical guides
relating to MNR and long-term monitoring of contaminated sediment sites. He regularly publishes and presents
scientific articles, participates on peer review panels and provides litigation support for major remediation projects.

Scott Douglas
Dredging Program Manager | NJDOT Office of Maritime Resources
scott.douglas@dot.nj.gov
Scott Douglas is the Dredging Program Manager for the NJDOT Office of Maritime Resources. He is responsible for
overseeing dredging and dredged material management statewide, including maintaining the 200 nautical mile state
channel network along the Atlantic and Delaware Bay coasts. Scott has been actively involved in sediment issues in
New Jersey since 1990, was on the front lines of the dredging crisis in the NY/NJ Harbor, and was a key player on the
team that delivered the 50-foot deepening. His primary responsibility since October 2012 has been the recovery of
New Jersey’s Marine Transportation System from the impacts of Superstorm Sandy. Scott holds a BS in zoology and
an MS in environmental toxicology from the University of Vermont, has presented at numerous conferences and
seminars throughout the US and abroad, and has published over 20 peer-reviewed articles, papers and manuals on
contaminated sediments and dredged material management.

Andrew Rella
Technical Director of Business Development | ECOncrete Inc.
andrew@econcrete.us
Dr. Andrew Rella is a coastal and environmental engineer specializing in nature inclusive design of shoreline
stabilization and flood protection measures, with 10 years’ experience in the design, permitting and construction of
natural and nature-based features within coastal and marine infrastructure schemes. He is serving as the Technical
Director of Business Development for ECOncrete Inc, a company offering innovative ecological solutions for concrete
based coastal, marine and offshore infrastructure.
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Previously, Andrew worked as a postdoctoral researcher and lecturer at Stevens Institute of Technology where his
experience included being a member of the Coordinating Team of the Hudson River Sustainable Shorelines Project,
consulting with the NJ USACE and American Littoral Society, developing workshops for the Departments of
Remediation and Environmental Protection, as well as co-authoring the NJDEP Living Shorelines Engineering
Guidelines. Andrew is also currently working with the New York City Economic Develop Corporation to develop oyster
encasement technologies for enhancing marine piles. Andrew has a PhD in ocean engineering from the Center of
Maritime Systems at Stevens Institute. He holds a BE in environmental engineering and an ME in ocean engineering,
with a concentration in coastal engineering.

Tom Ravens
Professor of Civil Engineering | University of Alaska Anchorage
tmravens@alaska.edu
Tom Ravens is a Professor of Civil Engineering at the University of Alaska Anchorage. Tom works as a coastal
engineer with research focused on arctic coastal processes and hydrokinetic renewable energy. Tom is also working
as a consultant to George Mason University on their NSF Navigating the New Arctic project entitled, “An Expanding
Global Maritime Network, its Arctic Impacts and Reverberations.”

Isabel Schreiber
Research Associate | Federal Waterways Engineering and Research Institute
isabel.schreiber@baw.de
Isabel Schreiber is currently working as a research associate at the Federal Waterways Engineering and Research
Institute in Hamburg, Germany. Originally coming from the field of coastal and marine geosciences, Isabel is working
on an interdisciplinary project on the efficiency and the application of bioengineering solutions for bank protection
along estuarine waterways since 2019. Her work focusses on different parameters such as ship induced hydraulic
loads, tidal influence and stakeholder conflicts challenging successful implementation of these measures.

Enda Murphy
Senior Research Engineer | National Research Council of Canada’s Ocean, Coastal and River
Engineering Research Centre
enda.murphy@nrc-cnrc.gc.ca
Enda Murphy is a Senior Research Engineer with the National Research Council of Canada’s Ocean, Coastal and River
Engineering research centre. He has applied more than 15 years of coastal engineering research, design and
consultancy experience to address coastal engineering challenges on six continents. Since joining the National
Research Council in 2017, Enda’s research focus has been towards an improved understanding and more sustainable
management of coastal flood and erosion risk. He has contributed to Canadian national guidelines on coastal flood
hazard mapping, and led the development of consensus-based guidelines on Coastal Flood Risk Assessment for
Building and Infrastructure design. More recently, Enda co-led a chapter of the International Guidelines for Natural and
Nature-based Features for Flood Risk Management, which is being launched in collaboration with the US Army Corps
of Engineers and international partners this Fall. He is now steering a collaborative, multi-disciplinary research project
focused on understanding the performance of nature-based solutions for coastal hazard risk reduction, which aims to
draw on lessons learned through pilot projects from Canada’s diverse coastal regions to develop a national design
guide for nature-based infrastructure supporting coastal resilience.
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Randy Mandel
Principal | Ramboll
rmandel@ramboll.com
Randy Mandel is a leading ecology expert and brings over 30 years of experience specializing in the use of sitespecific native plants, the integration of ecological and constructed systems, and the thoughtful incorporation of
native flora and fauna to over 5,000 domestic and international project sites throughout his career. He co-founded
and managed Rocky Mountain Native Plants Company, one of the largest container native plant nurseries in the US,
for over 13 years. He has authored over two dozen publications, including international journal articles and a standalone monograph on the use of wetland plant species for biofiltration. Additionally, Randy is serving as a contributing
subject matter expert on the integration of restoration plant materials into the upcoming US Army Corps of Engineers
(USACE) Engineering with Nature Natural and Nature-Based Solutions International Guidance Publications.
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ABSTRACTS
Working with Nature for Climate-Resilient Ports and Waterways
Sponsored by PIANC and Navigating a Changing Climate
Session 1

The Role of Beneficial Use of Dredged Material in Building Resiliency for
Coastal Habitat and Communities; Opportunities and Challenges in Moving
Toward a More Sustainable Model
Scott Douglas | NJDOT Office of Maritime Resources
New Jersey has one of the most extensive maritime transportation systems in the US encompassing
two international shipping ports, a world class fishery and extensive recreational use in one of the
most densely populated areas of the country. Supporting this is over 600 miles of engineered
waterway that requires the dredging of millions of cubic yards of sediment every year ranging from
beach quality sand to contaminated harbor mud. To manage this material, New Jersey has
implemented many different options over the years. In recent decades, these efforts have focused
on beneficial use whenever possible. In 2012, Superstorm Sandy wreaked havoc on the state,
causing over $37 billion worth of damage to infrastructure, businesses and residences, including
depositing over 1.5 million cubic yards of sediment into the state channel network on the Atlantic
coast. This event made plain the importance of coastal marshes, dunes and beaches for habitat and
community resiliency to severe weather. Unfortunately, in recent years climate change and sea level
rise has been slowly but inexorably damaging New Jersey’s extensive marsh ecosystems, and much
of this damage is being worsened by a lack of sediment. These concurrent events presented an
opportunity to work with the resource agencies to place dredged material in areas previously
believed to be too sensitive. In the past decade a number of projects have been conducted using
dredged material to restore marshes, dunes and beaches for habitat and community resiliency. At
this point there is a need to evaluate the lessons learned and move toward a less expensive, more
sustainable model. This presenation shares these lessons and presents a path forward.

The ECONCRETE® Port of San Diego Blue Economy Pilot Project
Andrew Rella | ECOncrete Inc.
Ports are at the forefront of environmental challenges associated with climate change and coastal
development. To achieve a significant ecological uplift, there is a need for large-scale
implementation, calling for practical solutions that can be simply and cost-effectively implemented
into the conservative construction industry. To adapt, ports are leveraging innovative technologies
and sustainable business models to revolutionize environmental stewardship and coastal ecosystem
protection. In 2016, the Port of San Diego (Port) launched a unique Blue Economy Incubator
Program (BEI) to attract innovators and entrepreneurs with novel solutions to address the Port’s
environmental challenges in areas such as environmental remediation and coastal resiliency. The BEI
is a launching pad for sustainable aquaculture and Port-related blue technology ventures, providing
funding, key assets and support services for pilot project facilitation.
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In 2019, the Port approved a two-year pilot project with ECOncrete, an eco-engineering company
developing innovative bio-enhancing concrete infrastructure for the coastal, marine, and offshore
industries. The pilot project will demonstrate the COASTALOCK armor, a redesign of the company’s
award-winning interlocking tide pool armor. Through the BEI, the Port has committed $200,000 in
funding, provided use of Port-owned property, assisted with obtaining all necessary regulatory
permits, coordinated the installation of the pilot, and helped with community and media relations.
In 2021, in partnership with a local contractor, ECOncrete launched the installation of 74 interlocking
single-layer COASTALOCK armor units across two riprap sites along the San Diego Bay shoreline the first COASTALOCK installation worldwide. The interlocking units will provide structural,
ecological and community engagement benefits, including carbon storage, and regeneration of local
marine biodiversity. ECOncrete will conduct ecological and structural monitoring every six months
for the first two years to evaluate the viability of the COASTALOCK system as an ecological
armoring replacement to traditional riprap. Results from the pilot will demonstrate a trailblazing
win-win approach to coastal protection by providing resiliency and adaptation strategies in an
urban environment while simultaneously regenerating valuable marine life.
This presentation will discuss; The Blue Economy Incubator as a pivotal framework for instituting
innovative technologies within port infrastructure; How ecological design and engineering and can
be applied to full scale infrastructure schemes; Challenges and lessons learned from the
development of the project; and the presentation of preliminary monitoring results. semper, ante
vitae sollicitudin posuere, metus quam iaculis nibh, vitae scelerisque nunc massa eget pede. Sed
velit urna, interdum vel, ultricies vel, faucibus at, quam. Donec elit est, consectetuer eget.

Nature-Based Approaches for Stabilizing Arctic Ports
Tom Ravens | University of Alaska Anchorage
Arctic Ports are subject to structural instability due to thawing permafrost. For example,
warehouses at the Port of Nome (Alaska) have sunk as much as 30 cm due to the thawing of the
underlying permafrost. In this presentation, we describe preliminary research to restore the natural
coastal resilience provided by unthawed coastal permafrost. Coastal change in Arctic Alaska occurs
as a consequence of both thermal and mechanical processes. Often, coastal soils are locked in place
by permafrost, but thawing of that permafrost weakens it, enabling erosion or subsidence.
Fortunately, both passive and active technologies are available to control the thermal conditions
and enable the persistence of stabilizing coastal permafrost. For example, simple radiation shields
can be deployed to reflect solar radiation and to prevent snow accumulation on the ground, which
would otherwise insulate the ground from winter cooling. In addition, both passive and active
thermosiphons can be deployed to extract ground heat in both summer and winter. In summary, the
natural stabilizing role of coastal permafrost can be restored or sustained using relatively simple
technologies and strategies for controlling the thermal environment. These technologies and
strategies are already widely used in inland areas of the Arctic.
In order to explore the benefits of preserving the natural stabilizing function of coastal permafrost
for Arctic ports, a coupled thermal and mechanical model of the coastal zone was developed. The
coupled model includes the open source coastal hydrodynamic and geomorphic change model,
Xbeach, as well as a thermal model that determines the temperature and phase of the coastal soils
and sediments. The coupled model, referred to as Arctic Xbeach, enables the forecasting of Arctic
coastal geomorphic change under different climate change scenarios. It also serves as a platform for
designing coastal protection for ports that includes both mechanical and thermal elements.
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Ways to Successful Implementation of Nature-Friendly Bank Protections in
Tidal Waterways
Isabel Schreiber | Federal Waterways Engineering and Research
Institute
Estuaries are often home to economic activity and shipping. However, they are also valuable
habitats and support a wide array of important ecosystem functions. Estuary banks play a special
role in that on the one hand they must be secured to avoid erosion on the other hand the
connectivity of land and water is vital to avoid disruption to the ecosystem. Traditionally bank
protection involves the use of rip rap. More nature friendly bank protection is possible, however
certain challenges remain: What can we learn from existing technical-biological bank protections?
What information is needed to successfully plan and implement near-natural bank protections? And
how can we gather and pro-vide this information?
These questions have to be answered in order to facilitate the implementation of alternative bank
protection measures in tidally influenced parts of waterways. To this end, the Federal Institutes for
Waterways Engineering and Research and Hydrology have collected and evaluated the existing
knowledge and experience of practitioners in the regional administration offices along the four
North Sea estuaries in Germany: Eider, Elbe, Weser and Ems. The findings show that many
successful measures already exist; at the same time, however, it becomes clear that the
implementation of measures with natural materials is very challenging. For example, while the
durability of deadwood materials is difficult to predict, the success of living measures with plants
depends on complex inter-actions of various biotic and abiotic processes. The use of alternative
measures therefore requires a precise consideration of local conditions and a great deal of
experience. At the moment the Federal Institutes are working on ways to generalize the existing
knowledge, make it accessible and finding basic guidelines for successful implementation in order to
foster wider acceptance and willingness but also the enablement of practitioners, regulators and
other stakeholders to engage with these al-ternative bank protection methods. This includes
organizing workshops and surveys as well as cata-loging existing measures, an examination of the
environmental conditions at the sites and a critical appraisal of performance. From this,
specifications are derived with advice on boundary condition parameters, information on e.g.
financial and personnel costs of these measures or damage mecha-nisms up to the provision of fact
sheets of successful measures and stimulation of exchange among practitioners.
The paths to more natural banks in waterways are many, they just need to be paved and be taken,
as nature friendly bank protection using plants and other natural materials is a way of securing the
banks for the use of the estuaries as a traffic route on the one hand and strengthening their important function as an ecosystem on the other.

Towards Canadian Guidelines on the Use of Nature-Based Features in Coastal
Flood and Erosion Risk Management
Enda Murphy | National Research Council of Canada’s Ocean, Coastal
and River Engineering Research Centre | Presentation
Practitioners and decision-makers may be hesitant to embrace nature-based solutions (NbS) for
coastal flood and erosion risk management for various reasons, including: uncertainties related to
the appropriateness of specific NbS at sites with different levels of exposure to storm waves and
fluctuating water levels; concerns regarding the durability and efficacy of various NbS in extreme
conditions; a lack of authoritative design guidance; and a lack of hard evidence to inform business
cases and decision-making.
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In collaboration with partners from academia, government and the private sector, the Ocean,
Coastal & River Engineering Research Centre (OCRE) of the National Research Council of Canada
(NRC) is working to overcome some of these barriers through a collaborative project that involves
field monitoring of NbS at multiple Canadian sites, development of digital twins (numerical models)
of the coastal processes at these sites, laboratory experiments, including testing with live plants at
full scale, and development of NbS design tools. At one of the study sites, dredged material from an
important navigation channel has been used to nourish a portion of a neighboring beach-dune
system and construct an engineered saltmarsh. The learnings from this research will be used to
inform development of a Canadian design guide to help support broader implementation of NbS in
Canada and internationally. A sister project focused on removing technical barriers inhibiting the
use of NbS in riverine settings is also planned.
The presentation will provide a high-level overview of the project, highlight a number of successes
achieved to date, and emphasize the project’s role in changing current practice.

Integrating Engineering with Ecology and Natural Resource Economics to
Emphasize Coastal and Habitat Resilience
Randy Mandel | Ramboll | Presentation
As we are deeply embedded as a society within the Anthropocene, the need for additional
investment into ecological sustainability and resiliency has never been more important. To address
the combined pressures of global climate change, expanding human populations, increased coastal
vulnerability, and limited resource availability and distribution, successful evolution to a more
sustainable and resilient lexicon is essential to our survival as a planet and as a species. Improved
sustainability requires the successful integration of multiple disciplines and fields of practice, as well
as the compilation of traditional engineering with more inclusive and innovative engineering
approaches such as Working with Nature (WwN) and Engineering with Nature® (EWN), and the use
of Natural and Nature-Based Solutions (NNBF) in design. As coined by the US Army Corps of
Engineers in 2010, the EWN initiative supports more sustainable practices, projects, and outcomes
through alignment of natural (green) and traditional (gray) engineering processes to sustainably
deliver economic, environmental, and social benefits through multi-disciplinary integration. WwN
and EWN integrate traditional engineering with ecology and natural resource economics to enhance
coastal and habitat resilience, assist natural disaster recovery, and improve carbon sequestration,
risk and net benefit analysis, sustainability, and enhance habitat and biodiversity.
This presentation will convey the importance and underlying considerations essential to effective
coupling of green and gray engineering approaches to provide improved coastal and riverine
resiliency at the watershed level. Successful integration of green and gray design concepts requires
multidisciplinary assessments that foster creative engineering and NNBF alternatives while also
recognizing public interests, environmental and engineering constraints, and costs. Cost
considerations for major projects must expand beyond the comparison of capital costs for project
alternatives and must begin to factor long-term benefits, sustainability, environmental value, and
future cost avoidance through scaling-up to incrementally achieve project goals and objectives.
Consistent policy established at the federal, state, and local levels can further support the
establishment, coordination, and implementation of NNBF projects.
Policy changes are currently being realized, such as through the US Water Resources Development
Act (WRDA) of 2020, which now requires consideration of “value” when considering waterborne
projects and the management of dredged material. This is just one example of how global trends
are changing toward more sustainable and environmentally beneficial outcomes.
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As proof of concept, several international, multidisciplinary case studies will be presented and
discussed. Increasing the recognition of the aquatic habitat value and the ecological health of our
aquatic ecosystems with a desire to improve sustainability will generate creative opportunities and
encourage innovative partnerships. Local and regional advocacy groups can foster collaboration,
communication, advanced planning, and coordination between stakeholders; these steps can bridge
the gap between the timing of projects, and further support sustainable projects in general.

MAAP Working with Nature for a Climate – Resilient Community
Angelica Baylon | Maritime Academy of Asia and the Pacific
The presentation provides information about Barangay Alas-asin Mariveles Bataan, a coastal and
mountainous area in Central Luzon Philippines, wherein the Maritime Academy of Asia and the
Pacific (MAAP) is located. This also describes MAAP Extension Services Program wherein Marine
Education Engagement and Management is part of its extension services beneficial for the
community, especially that MAAP is located in a coastal area. As MAAP is a maritime educational
institution, the presentation is organized into six sections to focus on MAAP direct or indirect
contributions in working with nature for a climate-resilient coastal community: Natural and Manmade hazard Prevention Management; Habitat Protection and Restoration Management; Water Use
and Supply Management; Food Security, Education, Training, and Livelihood Management; Pollution
and Waste Management ; and Marine Papers and Research Management contributions, all aimed to
share MAAP good practices for sustainability. MAAP combine adaptation and mitigation to realize
the goals of sustainable development.

11

PRESENTERS + BIOS
Working with Nature for Climate-Resilient Ports and Waterways
Sponsored by PIANC and Navigating a Changing Climate
Session 2

Luca Sittoni, PhD
Deltares, Wetlands International, and EcoShape
luca.sittoni@deltares.nl
Luca Sittoni is a senior adviser in the Ecosystem and Sediment Dynamics Department at Deltares since 2009 and
Program Manager and Management Team member at EcoShape Building with Nature since 2016. Before joining
Deltares Luca worked as civil and hydraulic engineer at Barr Engineering, Minneapolis, MN, obtained a MSc. in civil
engineering at the University of Minnesota and a MSc. in environmental engineering at the University of Trento. Luca is
an expert in sediment and soft sediments processes and “Building with Mud” (BwM), with applications to dredging
and mining industry, nature-based flood protection and building with nature solutions, beneficial sediment use and
contaminated sediments remediation. At Deltares Luca leads the soft sediments practice group with oversight of
research and knowledge development activities, projects portfolio and clients and stakeholders management. At
EcoShape, Luca manages a portfolio of pilot projects that focus on beneficial use and reuse of soft and dredged
sediments as a nature-based flood protection or land building material, and for the Living Lab for Mud initiatives.
Luca specializes in developing joint industry projects or multi-parties collaborations, coordination and supervision of
technology development and facilitation of knowledge exchange. Further, Luca works closely with Dutch and local
Embassies in strategic Countries to enhance business collaboration and technology exchange between each Country
and The Netherlands, especially related to water, building with nature and beneficial sediment use. Luca is heavily
involved in international expert organizations such as the Central Dredging Organization (CEDA), PIANC and SedNet.
He chaired the CEDA Beneficial Sediment Use working group, and he is current co-chair Europe of the PIANC 2014
Beneficial Sediment Working Group.

Pieter Van Eijk
Wetlands International and EcoShape – Building with Nature
pieter.vaneijk@wetlands.org
Pieter Van Eijk heads the deltas and coasts programme within Wetlands International. He oversees implementation of
the strategy in over 20 countries and coordinates a team across the organization’s office network to support
programme development and implementation of projects on the ground. This involves a broad portfolio including
projects on biodiversity conservation, Integrated Coastal Zone Management, urban master planning and coastal risk
reduction and adaptation. As a member of the Ecoshape consortium Pieter works closely with the engineering and
marine contracting sectors, promoting more sustainable approaches to coastal infrastructure development, in line with
the Building with Nature philosophy.
In previous roles he was closely involved in Wetlands International’s freshwater and peatlands programmes as a
project manager and supporting the development of conservation finance strategies and incentive mechanisms for
community-based natural resources management. From 2010–2018 Pieter served in the board of the Transpetrol
foundation, acting as a chair from 2014.
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As a volunteer he is engaged in breeding bird surveys, migration counts and bird ringing schemes, within and outside
the Netherlands. Pieter holds a MSc degree from Wageningen University in the Netherlands, specializing in tropical
ecology and international nature conservation.

Gordon Dwane
Environment Project Principal | Gladstone Ports Corporation
dwaneg@gpcl.com.au
Gordon Dwane is the Environment Project Principal for the Gladstone Ports Corporation (GPC), with a recent key
project undertaken being the Sustainable Sediment Management Projects for all three GPC ports (Gladstone,
Bundaberg and Rockhampton). Gordon has been an environment management professional for over 20 years and has
lived and worked in the Gladstone Region since 2004. He is originally from the UK where he gained qualifications in
earth sciences (BSc Hons) and environmental and ecological sciences (MSc).

Colin Scott
Coastal Habitat Creation Specialist | ABPmer
crscott@abpmer.co.uk
Colin Scott is a marine ecologist specialising in habitat creation and restoration. He has three decades of experience
and is currently working for a marine consultancy and survey company in Southampton, UK (ABPmer). Colin provides
technical advice on habitat creation schemes from their original concept to implementation and then beyond to their
post-implementation monitoring and management. He has helped deliver a variety of schemes ranging from major
landscape-scale adaptions (including several managed realignment projects) to smaller-scale initiatives. This
experience encompasses work on fine-sediment habitats such as saltmarshes, seagrasses and mudflats, as well as
coarser sediment features including oyster beds, beaches and rocky shores.
Colin is particularly keen on communicating the lessons learned from these projects for the betterment of future
restoration work. For example, he helped to develop, and now manages, ABPmer’s online database, which freely
disseminates findings from international projects.
Colin also plays an active role advocating for the use of dredge sediment in habitat restoration. He is a member of
national and international beneficial use working groups (including PIANC EnviCom WG 214). He was also a lead
author on the Environment Agency’s new Beneficial Use handbook (in prep) and a contributing author of RSPB’s 2018
SEABUDS report which have each examined this topic in detail.

Craig Wilson
Environment Manager | Port of Brisbane, Australia
craig.wilson@portbris.com.au
Craig Wilson is an environmental management professional with over 20 years of experience in the maritime transport
industry having worked at the Ports of Townsville, Port Hedland and now Brisbane. Throughout his career Craig has
been exposed to a wide cross section of environmental management and sustainability challenges, including the
development of key corporate environmental and sustainability strategies. Craig is passionate about the environment
and has used his position to develop awardwinning innovative solutions to environmental management problems that
not only deliver better environmental outcomes but also better financial and social outcomes. Craig holds a bachelor’s
degree in applied science and a master’s degree in environmental and business management.
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Sabine Apitz, PhD
Director | SEA Environmental Decisions, Ltd
drsea@cvrl.org
Dr. Sabine Apitz specialises in developing various conceptual tools, including Ecosystem Services, Sustainability and
other ecosystems-based framings, to link what we can measure as scientists to what we want to achieve in society, to
support environmental management, policy and decision-making. With a BS in chemistry (CSUF, 1983) and a PhD in
oceanography/marine geochemistry (UCSD/SIO, 1991), she worked for 10 years as a senior marine environmental
scientist for the US Navy. For the last 20 years, she has been the Director of SEA Environmental Decisions, an
independent UK consultancy providing advice on ecosystems-based sediment, dredged material, catchment, and
coastal environmental management and policy to an international group of clients. A fellow of the Society of
Environmental Toxicology and Chemistry, she is a Deputy Editor of its journal, Integrated Environmental Assessment
and Management.

Arjan Hijdra, PhD
Managing Director | Vital Ports
hijdra@vitalports.org
Dr. Arjan Hijdra is a port & waterway planner and a pracademic at heart. His key expertise is maximising societal value
and translating this to sound and sustainable investment planning. His background enables him to link engineering,
financial and governance perspectives. He holds a PhD in infrastructure planning (Groningen), a M.Sc. degree in civil
engineering (Delft) and was a visiting scholar at MIT Cambridge. For his entire 25-year career, Arjan has worked in
port & waterway development, alternating in private, public and scientific service. Since 2017, he has been leading the
Vital Ports initiative, an NGO with the aim to disseminate evidence-based guidance for sustainable port development.

Erik Payen
Senior Client Manager – Disaster Risk Finance & Infrastructure | Swiss Re
erik_payen@swissre.com
Erik Payen works as Senior Client Manager Infrastructure and Disaster Risk Finance EMEA for Swiss Re Public Sector
Solutions. Swiss Re Public Sector Solutions is dedicated to helping national & municipal governments and cities to
strengthen their financial resilience through public-private partnerships. Erik joined Swiss Re in 2004. He held several
positions in Finance IT, Group Risk Management and Swiss Re Corporate Solutions. Before joining Swiss Re, Erik
worked as vice-commercial attaché for the French Embassy's Economic Development Department in Sao Paulo. He
holds a master's degree in business administration from Kedge Business School and a master's degree in japanese
studies and strategic intelligence from the French Japanese Institute of Management, University of Rennes.
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Enabling Building with Nature for Climate – the Asia case study
Pieter Van Eijk | Wetlands International and EcoShape
Through the Building with Nature Asia initiative we accelerate adaptation by integrating nature
based solutions into water related infrastructure in Asia. We are building climate resilient landscapes
with multiple benefits to benefit people and nature. “Building with Nature Asia” is a regional
initiative by Wetlands International and the Indonesian Ministry of Marine Affairs and Fisheries in
collaboration with EcoShape, One Architecture and the Global Centre on Adaptation, convened in
Indonesia, Philippines, India, Malaysia and China. Deltas, rivers, lakes and coastlines in Asia are home
to hundreds of millions of people and support abundant and unique nature. Wetlands in these
landscapes form natural buffers against impacts of sea level rise, floods and storms, and are vital for
water and food security and local livelihoods. But rapid urbanisation and economic growth are
coupled with increasingly devastating impacts from ecosystem degradation and climate change.
This situation is exacerbated by the often single solution focused traditional response to watermediated risks. We face the challenge to deliver water infrastructure that protects people while
benefiting nature and society. With the growing threat of climate change, the increasing loss of
wetlands and their biodiversity, it is vital we scale up nature based solutions as fast as possible. The
Building with Nature Asia Initiative responds to this by creating climate resilient landscapes to
benefit millions of people in Asia and nature through the “Building with Nature” approach. Building
with Nature integrates ecosystems services into water infrastructure practice. It has proven itself as
a successful participative approach for coastal, river, lake and delta management, combining
ecosystem restoration and engineered solutions in an optimal mix. Building with Nature solutions
have multiple benefits: they can accelerate adaptation, enhance water and food supply, livelihoods,
carbon storage, biodiversity conservation and health. Building with Nature represents a paradigm
shift from minimising negative impacts to maximising positive benefits for society and nature.
Adoption of Building with Nature as a socially and environmentally inclusive engineering approach
that transforms the engineering sector and accelerates climate change adaptation across Asia. This
will benefit tens of millions of people in cities and settlements along vulnerable Asian coasts, lakes,
rivers and deltas, while seeking synergies with enhancing water and food security climate change
mitigation, biodiversity conservation, disaster risk reduction and sustainable development.

Justification for Seawall Habitat Enhancement in the Port of Gladstone
Gordon Dwane | Gladstone Ports Corporation
Port development and urbanisation has modified our coastlines over the past century and
subsequently changed the ecosystem services provided to society by our coastal ecosystems.
Changes in land use and climate mean that the recovery and preservation of these valuable
ecosystem services may not always be best achieved simply by restoring existing habitats, but
could also involve the creation of new, productive and resilient habitats.
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While the coastal defences required for the protection of urban and industrial development, such as
seawalls, breakwaters, and bund walls, are often associated with negative ecological impacts, these
structures may also represent an opportunity to achieve environmental goals when combined with
efforts to create new habitats.
Gladstone Ports Corporation and CQUniversity, are undertaking a project within the Port of
Gladstone, which aims to investigate the viability of creating new intertidal sediment habitat
adjacent to a planned new reclamation area. The previous construction of reclamation areas in the
Port has shown increases in tidal flows adjacent to the seawall, therefore flow control structures
would be required to prevent the erosion of the placed sediments. Numerical modelling was used to
assess which structures would be the most suitable and this highlighted that the use of regularly
spaced groynes would produce an accreting boundary layer adjacent to the seawall and prevent
erosion of the placed sediment. This information was used to design the overall Working with
Nature seawall concept, and select the initial trial areas that can be established prior to the
construction of the reclamation area. The initial stages of the study have focused on mangroves,
oyster reefs and seagrass meadows due to the following factors: i) respective importance regarding
ecosystem services, ii) local occurrence and abundance, iii) availability of findings from previous
restoration attempts and iv) knowledge of their preferred environmental conditions. Seagrass
meadows are likely to be the habitat most affected by the planned reclamation therefore,
opportunities to incorporate these within the design options will be considered, noting they are
unlikely to provide similar “like for like” habitat. However, in considering whether seagrass habitat
can be incorporated into the design options, there is an opportunity to assess the area holistically
and optimise the ecosystem services for the proposed habitat. The environmental economics
associated with the ecosystem services will also be assessed further, which along with the
ecosystem value, improves the justification for the business case to internal and external approvers.

An innovative cost-effective stormwater management alternative
Colin Scott | ABPmer
As an island nation, most of the UK’s imported and exported goods enter and leave by sea (95% by
volume, and 75% by value)1. It is vital, therefore, the we regularly dredge our ports and harbours to
maintain enough depth for the safe arrival and departure of vessels. Regular dredging is also
needed to maintain many other important facilities around the country that have significant social
and economic value. These include ferry berths, marinas, cruise terminals and sheltered naval and
fishing harbours
Around 20 million m3 of seabed sediment is dredged annually in the UK. Most of this is taken
offshore to licensed disposal sites. That is enough to fill up Wembley football stadium five times
every year. While this sediment is being moved around, many of the UK’s coastal habitats are
starved of sediment and under threat. We know, both in theory and in practice, that dredge
sediment can be used successfully for habitat restoration in the right circumstances. However, only
around 0.05% of the dredge sediment resource is used for this purpose. That is because there is a
persistent and frustrating dichotomy between the obvious and proven value of using sediment for
restoration and the very real difficulties associated with doing so.
Finding a way to bridge this ‘viability gap’ is a longstanding national and international challenge.
Hence numerous studies have been undertaken to clarify the issues, confront the ‘barriers’, identify
‘enablers’ and/or collate case examples. The need to change this status quo is also becoming clearer
and ever more effort is being directed at addressing the viability gap to help face the challenges of
climate change, rising seas, elevated flood risk and declining biodiversity. However major change is
required which will only come with collective effort and strong partnerships pushing in a focused
direction.
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New projects that are seeking to do just that. An exemplar of this is the Beneficial Use of Dredgings
in the Solent (BUDS) project2. BUDS is a stakeholder-based strategic initiative that is being done by
the Solent Forum coastal partnership who recognised that a new more active, collaborative and
strategic management approach is needed in the Solent region (located on the UK’s south coast) if
more beneficial use projects are to be achieved. This BUDS approach involves identifying where and
how dredge sediment can be used to restore the Solent’s rapidly decline slatmasrhses. To effect the
major change needed, BUDS is being pursued in phases and so far, the following has been, and is
being, done:






Phase 1 (2017 to 2018) involved a review of Solent region underpinned by mapping work
and consultations (see Figure 1) to illustrate where dredging and disposal takes place and
identify where habitats restorations could be done to achieve the greatest societal
benefits;
Phase 2 (2019 to 2020) involved a detailed review of the practical options for carrying out
restoration in one of the locations prioritised in Phase 1. This included a uniquely detailed
cost:benefit review of the available options using a natural capital accounting approach.
Phase 3 (2021 to 2022) is being undertaken at the moment and this will involve actively
securing consents for carrying out the beneficial use measures at a preferred habitat
restoration site or, ideally, a series of such sites.

This approach is now being extended to the English east coast and these measures are expected to
lead, over time, to real changes and new projects. They will also further improve understanding
about the practicalities, costs, benefits and funding of beneficial use measures to underpin the
delivery of more habitat restoration projects across the Solent and elsewhere in the future.

Ways to Successful Implementation of Nature-Friendly Bank Protections in
Tidal Waterways
Craig Wilson | Port of Brisbane, Australia
Ineffective onsite stormwater treatment and significant sedimentation in the Brisbane River
provided the catalyst for a change in thinking and approach to the management of stormwater
treatment at the Port of Brisbane. In 2015, the Port of Brisbane partnered with a diverse group of
stakeholders to trial the ‘offsite stormwater’ initiative, an approach whereby in lieu of installing
expensive onsite stormwater treatment systems, developers at the port install cost-effective on-site
treatment and pay a levy to treat their stormwater “offsite”. These funds are invested in strategic
catchment management projects that are required to demonstrate superior sediment and nutrient
reductions compared to traditional onsite stormwater treatment methods.
The pilot project proved highly successful. PBPL has since invested $2.1M, rehabilitating 2.3km of
heavily degraded stream bank in total. Ongoing scientific work has continued to demonstrate the
value of the offsite approach with compelling data gathered from large rainfall events. Reduction in
both sediment and nutrients have exceeded initial modelling forecasts. There has also been 100%
take-up of the initiative by developers at the Port of Brisbane, demonstrating developer preference
for the scheme due to both significant upfront capital cost savings and a reduction in ongoing
maintenance requirements.
The program has proven successful resulting in financial benefits for developers, sediment and
nutrient reduction in waterways and numerous secondary benefits including improved ecological
outcomes and land resilience. The program demonstrates a clear application of the principles of
working with nature where nature-based ecosystems outcomes have been used to achieve
regulatory water quality management requirements.
This approach is applicable in many local government areas throughout Queensland. If taken up by
developers and local governments, it has the potential to improve waterway health significantly. It is
envisaged that in South-East Queensland alone, if taken up on a broader scale, long term sediment
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and nutrient impacts on local waterways could be eliminated. Not only would this result in
significant ecological benefits it would have numerous economic and flow-on impacts including the
reduction in maintenance dredging requirements at the Port of Brisbane.

Applying the Ecosystem Service Concept to Waterborne Transport
Infrastructure
Sabine Apitz | SEA Environmental Decisions, Ltd
Ecosystem Services (ES) are the benefits that people obtain from ecosystems. They result from
structures, processes and functions performed by natural ecosystem features and organisms, and
which society makes direct use of, consciously or unconsciously. This paper addresses the use and
relevance of the Ecosystems Services concept for the Waterborne Transport Infrastructure (WTI)
sector. Including ES concepts in the planning, design, construction, operation and/or maintenance
of WTI projects improves and communicates the understanding of the natural and socio-economic
context within which the WTI sector operates, and the interactions between the project and its
environment. A project may derive financial/economic benefits from including the ES concept
within the WTI project cycle. Economic benefits in the short and/or long term can be obtained
through design savings (e.g. reduced maintenance dredging), reduced project risks (e.g. more
efficient EIA procedures), improved support from project stakeholders, society and politics (e.g.
public acceptance, public financing) and a more sustainable development (e.g. climate change
resilience, habitat enhancement through implementation of nature-based solution [NbS] concepts).
Considering the potential multi-functionality of WTI, well-designed projects can create economic,
social and environmental benefits well beyond their intended waterborne transport objectives.
When planning a project, the consideration of how project engineering aspects interact with
biodiversity, fisheries, recreation and other sectors allows planners and other stakeholders to make
well-informed decisions about trade-offs, identify win-win opportunities, and avoid unintended
consequences. The ES concept helps to make these trade-offs visible and integrate these
considerations into different stages of the project cycle. Building on a range of case studies, we
provide guidance on how ES concepts can be successfully applied at different stages of a WTI
project, signposting further guidance on how the navigation sector can supportively, beneficially,
and profitably use ES concepts to enhance and promote WTI projects.

Finance of Sustainable Waterborne Infrastructure: A Work in Progress
Arjan Hijdra | Vital Ports (Part 1)
Erik Payen | Swiss Re (Part 2)
The dredging community, organized through CEDA and IADC, teamed up with Swiss Re, B-Capital
Partners and Vital Ports to study the barriers and opportunities in fostering private finance for
nature based and hybrid solutions in marine and freshwater projects. Such projects involve green
coastal, river and port projects. The study provides an oversight of the current and expected
market, nine case-examples including financial structure, and in-depth analysis of barriers and
opportunities by infrastructure finance experts. The study shows that green infrastructure solutions
are available, have been tested, and are economically viable. The study also shows that private
capital could help to accelerate the uptake of such solutions and provides the following
recommendations:
1.
2.
3.
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Joint screening by sponsors and private capital suppliers is strongly encouraged to
improve the availability of private capital for this segment.
The EU Commission requires all financial parties to comply with a stringent investment
process. This is stipulated in the Sustainable Finance Disclosure Regulation (SFDR).
Standard legal frameworks need to be developed to allow private capital to enter the
sustainable Marine and Freshwater Infrastructure market.

4.

Reporting tools and harmonised methodologies must be built to capture the associated
ESG benefits which are often overlooked, particularly in relation to future savings, as they
are difficult to quantify.

5.

The insurance industry as a ‘de-risker’ can be transformational in establishing a longer-term
investment framework. New types of insurance offerings could be created to support
standardization of green solutions, make cashflow more predictable and make sustainable
infrastructure, as an asset class, more attractive to investors − thus unlocking ﬁnancing.
Green solutions need incentives through policy incentives, favoring projects with green
features, that increase their uptake and allow the rerouting, or unlocking, of funds to
support them.

6.

Given the size and attractiveness of the sustainable marine and freshwater market, and the growing
appetite for associated projects, it is expected that more avenues will open to enable the pursuit of
such projects and more private capital will become available.
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The Role of Beneficial Use of Dredged Material in
Building Resiliency for Coastal Habitat and Communities;
Opportunities and Challenges in Moving Toward a More
Sustainable Model
PIANC Workshop on NavClimate Working with Nature
September 14, 2021

W. Scott Douglas

Navigational Need in New Jersey
• Federal Channels in NY/NJ Harbor, Delaware River, and
NJ Intracoastal Waterway; over 400 nm of engineered
waterways
• State Channel Network – 215 Marked and Identified
Channels; over 200 nm of engineered waterways
• Local Channel Network – Berths, marinas and local
access channels; extent and condition is largely unknown
• Two International Ports, (PONYNJ and South Jersey Port
Corp.), a world class fishery, and internationally
recognized tourism/recreation
• Supports >$50 billion annually to NJ economy
• Requires 5-7 million CY of dredging annually to
maintain a "state of good repair"
7 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021

Historical Dredging Practice in New Jersey
• Mechanical dredging to
Ocean Disposal (NY/NJ
Harbor)
• Hydraulic pipeline
dredging to upland
confined disposal facilities
(Atlantic coast and
Delaware River)
• Little if any beneficial use
(other than beach
replenishment prior to
1990)
• No formal coordination
between regions
8 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021

1992 - Mudlock

9 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021

Beneficial Use in New Jersey
• Beach Replenishment
• Bathing beaches
• Wildlife beaches
• Construction Aggregate
• Sand
• Rock
• Non-structural Fill
• Site Remediation
• Brownfields
• Landfills
• Abandoned Mines
• Mud Dump
• Habitat Restoration
• Upland
• Aquatic
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2012 – Superstorm Sandy
• 300 miles of waterway
• 3 million CY of sediment
• Significant portions of
system without viable
dm management
capacity
• FEMA supported until
2024 up to $61 million
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Climate Change Impacts in New Jersey
•
•
•
•
•
•
•

Sea Level Rise
Marsh Migration
Storm Surge
Infrastructure Damage
Shoreline Erosion
Marsh Platform Loss
Over 59,000 acres of marsh
already lost, another
75,000 acres threatened
• Cost of Superstorm Sandy:
$37 Billion
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Dredged Material for Resiliency
in Coastal Habitat and
Communities
•
•
•
•
•
•
•

Living Shorelines
Mud Flats
Beach Replenishment
Marsh Enhancement
Shallow Water Habitat
Shoreline Stabilization
Dune Construction

In the past decade we have
placed over 650,000 CY into New
Jersey marsh, shallow water
habitat and shoreline restoration
projects at a cost of
approximately $25 million.
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Lessons Learned in New Jersey
• Define Success Criteria Up Front – be
realistic!
• Avoid Over-engineering
• Hire Experienced Contractors and
Listen!
• Have an Adaptive Management Plan
for before, during and after
construction
• Define Multiple Sources/types of
Material and Multiple Placement
Sites to reduce risk
• Minimize Use of Heavy Equipment
• Be prepared, be flexible, be patient!
14 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021

•
•
•
•
•
•
•
•
•

Ongoing Challenges

Site selection and approval
Permitting
Cost (2-3 times more expensive)
Schedule (can be much slower)
Hiring experienced contractors
Achieving economy of scale
Reducing risk
Repeatability and Predictability
Monitoring (pre, during and postconstruction)
• Who is responsible for implementing (and
paying for) the Adaptive Management
Plan?
• Reasonable performance standards
• What is a realistic recovery timeline?
15 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021

Opportunities
•
•
•
•
•
•

Win, win, win collaborations
Endangered species
Improved reliability
Resiliency to climate change
Increased public access/recreation
Cost sharing across multiple
programs
• High positive visibility for maritime
and marine trades industries
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Costs and Benefits: Who pays for what?
• Federal Standard (least cost
environmentally acceptable
alternative)
• Value of Navigation (value of a cubic
yard)
• Value of Resiliency
• Value of Habitat
• Cost of Storm Damage
• Cost of Monitoring
• Cost of Site Evaluation
• Cost of Adaptive Management
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A Call for Regional Sediment Management
•
•
•
•
•
•
•

If you fail to plan....
Dredged Material Management Plans
Regional Sediment Management Plans
Climate Resiliency Plans
Legal support
Regulatory support
Regional Dredging Teams

18 | Beneficial Use : Moving Toward a More Sustainable Model September 14, 2021
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The reduction in Arctic sea ice, the opening of
Arctic sea routes, and the challenge to ports
Nome

Arctic port infrastructure, Nome Alaska

Arctic coastal hazards and the climate crisis

Nature-based solutions to some of the Arctic port
challenges.

Bringing thermal control to the coast and to
the Arctic port
thaw slumping
offshore transport

USGS imagery
of bluff retreat
at Barter
Island,
illustrating the
two step
erosion
process.

Modeling of two-step
erosion mechanism
Step 1: thawing of bluff face,
and deposition on beach face
[during inter-storm period].

Step 2: offshore transport of
thawed/slumped sediments due to storm
surge and waves – and additional
thawing of bluff face and beach face
[during storms, with surges]

erosion area

Step 2 modeling: coupling a thermal model with a coastal geomorphic
change model, Xbeach - development of Arctic Xbeach
• Use step 1 heat transfer
module to determine the
temperature and phase
(frozen or thawed)
throughout the coastal zone.
• Use existing open source,
non-Arctic Xbeach model to
determine potential
geomorphic change due to
water level and wave
condition, and geologic
setting.
• Only allow sediment
transport to occur if
material is thawed
(unfrozen)
a

Solid/liquid phase change based
on enthalpy variable, fixed grid.
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Validation of step 1 and step 2 models:
step 1: ground temperature

steps 1 and 2: shoreline
erosion

step 1: thaw depth
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Conclusions
• Preliminary results indicate bluff face thawing and slumping are
significantly reduced when solar radiation is reflected.
• Deployment of active thermosiphons along the coast can also lead to
reductions in thawing/slumping and increases in soil stability.
• Designers and managers of Arctic ports have a tool – thermal control
– that will enable resilience in the face of climate change.
• Historically, the Arctic coast has been naturally protected by
permafrost, which is non-erodible if it stay frozen.
• Both passive and active thermal measures can be deployed to
maintain the coastal permafrost and the natural protection it affords.

Ways to Successful Implementation of Nature-Friendly
Bank Protections in Tidal Waterways
PIANC Virtual Workshop: Working with Nature for Climate - Resilient Ports and Waterways
Session: Scaling Up and Changing Entrenched Current Practice
14.09.2021
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BAW

Isabel Schreiber
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Near-natural banks in tidal waterways

Denmark

By maintaining the river banks in a nature-friendly way whenever possible!
Baltic

Eider

BAW

North

Netherlands
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The goal for tidal waterways…
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The spectrum of alternative measures in German estuaries
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A national database of existing alternative bank protections
▪ National database of up to 60 existing alternative bank
protections in the German North Sea estuaries as well
as a corresponding collection of measures along the
inland waterways

Example: Warflether Sand, Lower Weser
• Km 23,50-24,90 left bank of the Lower Weser

BAW

Website: https://ufersicherung-baw-bfg.baw.de

• Description: Parallel and transversal brushwood
structures for beach protection

The majority are bank protections
consisting of dead wood

Tidal conditions are challenging for
living measures
Ways to successful implementation of nature-friendly bank protections in tidal waterways | Isabel Schreiber
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What can we learn from existing measures?
▪ Alternative bank protections - especially consisting out
of deadwood - find diverse application in German
estuarine waterways

- Often local materials can be used providing an
ecologically friendly and sustainable alternative to
rip rap

▪ However, currently successful and frequent
implementation is based on:
Local knowledge, experience and creativity of the
local engineering staff

Ways to successful implementation of nature-friendly bank protections in tidal waterways | Isabel Schreiber
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?

What information is needed to assist
planning and implementation?

More information on existing measures:
-

Performance

-

Durability

-

Materials

-

Costs

-

…

Boundary conditions of existing
measures:
-

Local conditions

-

Hydrodynamic loads

-

Status of the bank

-

…
www.baw.d
e

Compile, provide and preserve existing knowledge and information
Fact sheets for each measure
• Location and Description
• Construction
• Year of construction, reconstruction intervall
→ durability
• Time and personell maintenance effort
• Materials
• Origin and amount of used materials
• Costs
• Habitat
• Present vegetation
• Protected flora and fauna
• Boundary conditions
• River course
• Slope angle
• Tidal range, mean high and low water level
• Salinity
• Sediment type
• Shipping traffic (qualitative and quantitative)
• Hydrodynamic loads (so far only qualitative)
Ways to successful implementation of nature-friendly bank protections in tidal waterways | Isabel Schreiber
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Fact sheets and collection of existing bestpractice examples compile experience and
research
→ Preserve existing knowledge
→ Provide inspiration and planning aid
→ Convince sceptic practitioners by providing
examples
General and specific monitoring of existing and
upcoming measures
•

Investigate performance

•

Develop application boundaries

•

Understand failure mechanisms

•

Optimization potential

•

…

→ Provide guidelines for implementation in tidal
waterways in Germany
www.baw.d
e

The bigger picture for resilient estuaries…

… while the banks have to remain at the same location?
Ways to successful implementation of nature-friendly bank protections in tidal waterways | Isabel Schreiber
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BAW

Ships are getting larger, sea level is rising, extreme events will
be more frequent

www.baw.d
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The bigger picture for resilient estuaries…

Solution & Challenge: Include everyone in the discussion about acquiring
land for the ecological transformation of larger areas
Ways to successful implementation of nature-friendly bank protections in tidal waterways | Isabel Schreiber
14.09.2021 | Page 58

BAW

We are in need for space and foreland areas to allow the natural dynamic of
the river for a real improvement of ecological value!

www.baw.d
e

BAW

BAW

Thank you for your attention!
isabel.schreiber@baw.de
Federal Waterways Engineering and Research
Institute

Project in cooperation with
the

22559 Hamburg, Germany

Federal Institute of
Hydrology

Towards Canadian Guidelines
on the Use of Nature-Based
Features in Coastal Flood and
Erosion Risk Management
Presentation for PIANC Workshop on Working with Nature for ClimateResilient Ports and Waterways – Session 1: Scaling Up and Changing
Entrenched Current Practice
Enda Murphy1, Andrew Cornett1
1Ocean,

Coastal & River Engineering Research Centre

14 September 2021

Coastal Hazards and Canada’s Changing
Climate – Risk and Opportunity
Risks to:
• Physical infrastructure
• Coastal communities

Opportunities to:
• Better understand risks
• Adapt (be strategic, build back
better, leverage co-benefits)
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NbS for Coastal Hazard Risk Management
Nature-based Solutions (NbS) principles:
•

Natural coastal systems (e.g., beaches,
dunes, wetlands, reefs, islands,
headlands) and nature-based analogs
provide:
• Buffers against coastal flooding
and erosion
• Hydraulic storage capacity
• Surface water run-off control

•

Deliver variety of co-benefits (socioeconomic, environmental, cultural)

Gailani, J., P. Whitfield, E. Murphy, J. de Vries, G. Thomson, W. Mears, and D.
Szimanski. In Press. “Chapter 11: Islands.” In. International Guidelines on
Natural and Nature-based Features for Flood Risk Management. Vicksburg, MS:
U.S. Army Engineer Research and Development Center.
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NbS for Coastal Risk Management in Canada
•
•
•
•
•

Some early adoption
Explosion of interest and research in recent years
NbS remain underutilized for coastal hazard risk management
Small-scale projects
Fragmented knowledge base

Photo credit: Enda Murphy
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NbS Uptake • Challenges and Opportunities
Diverse
Environments

Planning and
Land Use
Strategy

Regulation and
Governance

Technical
Expertise

Post-Flood
Recovery

Monitoring
Performance

Funding and
Financing

Vouk, I., A. Pilechi, M. Provan, and E.
Murphy. In Press. “Nature-Based
Solutions for Coastal and Riverine Flood
and Erosion Risk Management.” Ottawa,
ON: Canadian Standards Association.

Perceptions

Photo credits: Enda Murphy
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TECHNICAL GUIDANCE AND STANDARDS FOR NBS
AN EVOLVING LANDSCAPE

2012

2001

Environment Agency (UK)
– Greater working with
natural processes in flood
and coastal erosion risk
management

Ontario Ministry
of Natural
Resources and
Watershed
Science Centre
– Adaptive
Management of
Stream
Corridors in
Ontario

2014

2015

US Army Corps of
Engineers – Use of
NNBF for Coastal
Resilience

SNC Lavalin –
Greening
shorelines to
enhance
resilience

Scottish EPA –
Natural Flood
Management
Handbook
SCBC – Green
Shores®

2019

2017

World Bank –
Implementing naturebased flood protection

2018

2020

MNAI – Defining and
Scoping Natural
Environment Agency (UK)
Assets
– Working with Natural MNAI – Ontario
Processes

2016

World Wildlife Fund –
Flood Green Guide
Atlantic Climate
Adaptation Solutions
Association - Adapting
to Climate Change in
Coastal Communities of
the Atlantic Provinces

ICF – Best Practices and
Resources on Climate
Resilient Natural
Infrastructure
MNAI – Cohort 1
IBC – Combatting
Canada’s Flood Risks:
Natural infrastructure is
an underutilized option

2021

US FHWA
IUCN Global
EcoShape White
Nature-Based
Standard
Paper
Solutions for
UNDRR NbS for
International
Coastal
DRR
NNBF
Highway
Resilience EcoShape – Building Guidelines
with Nature

IADB – Increasing
Infrastructure
Resilience with NbS
MNAI Cohort 2
Green Shores® –
Credits and Ratings
Guide, Lessons
Learned
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Nature-based Infrastructure for Coastal
Resilience and Risk Reduction
Research to address key knowledge gaps limiting the use of NbS for coastal flood and
erosion risk management in Canada
Multi-disciplinary partnership supported by
Canadian Safety and Security Program
“Living laboratory” style
approach:
• Field monitoring at pilot sites
• Digital twinning
• Laboratory experiments
• Local / traditional knowledge

Community
and Local
Government
Partners

Private /
Non-Profit
Groups
Academic
Institutions
Federal
Government
Departments

Key objective – National Design Guide
66

Pilot Sites and Nature-based Features
Number and diversity of pilot sites
expanding:
• Living Dyke, Lower Mainland of British
Columbia – Meso-tidal mudflats, urban
• Cobble Beach and Marsh Features, Northern
British Columbia – Macro-tidal rocky shores,
remote

Photo credit: Enda Murphy

Photo credit: Arvinder Heer

• Managed Dyke Realignment and Marsh
Restoration, Bay of Fundy (2 sites) – Megatidal mudflats, agricultural dykelands and salt
marsh, rural + critical infrastructure
• Sand Engine and Salt Marsh Construction,
Atlantic Canada – Meso-tidal open coast, sandy
barrier islands, rural + navigation route
• Vegetation-Based Solutions, Newfoundland –
Harsh environment, micro-tidal, rocky coast, both
rural and remote
Photo credit: Brent Baron

Photo credit: Danika van Proosdij
67

Research Activity Linkages

Predictive
Models

Laboratory

Field and Local
Knowledge
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Concluding Thoughts
•

•
•
•

•
•

Nature-based Solutions can play a much greater role in managing coastal
flood and erosion risk in Canada, while delivering multiple co-benefits
Technical, cultural and institutional barriers still exist
Harsh environmental conditions and regional diversity poses challenge
(e.g. issues related to ice, permafrost, tidal range, remoteness)
Technical guidance has an important role to play – mainstreaming,
promoting confidence in solutions, and supporting effective decisionmaking
More pilot studies needed to identify regionally appropriate solutions
Multi-disciplinary, collaborative approaches needed
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Enda Murphy • Senior Research Engineer, NRC • enda.murphy@nrc-cnrc.gc.ca
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Scaling-up through integration of
nature-based engineering with
ecology and natural capital
analysis to improve coastal and
habitat resilience

Randy Mandel – Ramboll Environment & Health, Denver, CO
Victor Magar – Ramboll Environment & Health, Chicago, IL
Sara Copp Franz – Ramboll Environment & Health, Denver, CO
Ramboll

Photo – R. Mandel

Background

Due the pressures of the Anthropocene, there is a pressing need for additional investment in ecological
resiliency and sustainability

Improved sustainability requires successful integration of multiple disciplines and fields of practice

Combination of traditional engineering with natural and nature-based features is known as Working with
Nature (WwN) or Engineering with Nature® (EWN), as coined by the US Army Corps of Engineers

WwN and EWN integrate traditional engineering and natural resource economics to enhance coastal
and habitat resilience, assist natural disaster recovery, and provide ecological services (e.g., carbon
sequestration and biodiversity)

Ramboll

Example of healthy and biodiverse coastal system
Cape of Good Hope, South Africa

Photo – R. Mandel

Ramboll

Background

Cost considerations must expand beyond comparison of capital costs to factor in long-term benefits

Long-term benefits include sustainability, environmental value and future cost avoidance

Recent policy changes such as US Water Resources Act (WRDA) of 2020 require consideration of “overall
value” for waterborne projects and management of dredged material

As a relatively new concept, the integration of nature-based solutions often requires scaling up and
creation and documentation of successful proof-of-concept examples

Ramboll

Background: multiple forms of scaling up

Conceptual

Financial

(30%, 60%, full design,
implementation)

(successive grant/
grantors by project step)

Ramboll

Creation of
resource

Creation of
methodology

(e.g., native site-specific
revegetation)

(e.g., remote sensing, AI,
monitoring, natural
infrastructure accounting
methodologies)

Case 1: Managed marsh migration
Mastic Beach, Long Island, NY

Photo – R. Mandel

Ramboll

Case 1: Managed marsh migration
Mastic Beach, Long Island, NY

Managed marsh migration to enhance coastal resilience while improving habitat
for targeted organisms
Mastic Beach is on the south shore of Long Island
Post Hurricane Sandy disaster response to improve resiliency through creation
of nature-based features while providing habitat enhancement
Coupling hydrodynamic modeling with habitat assessment for 30%, 60% and
full design (including permitting)
Scope includes site-specific native plant collection and increase, invasive species
control and public engagement
Scaling: (1) iterative grant funding; (2) project design

Ramboll

Case 1:
Hydrodymic Model
Mastic Beach,
Long Island, NY

Ramboll

Case 2: Site-specific ecotypes for living shorelines to
improve biodiversity and genetic resiliency

Photo – R. Mandel

Ramboll

Case 2: Site-specific ecotypes for living shorelines to
improve biodiversity and genetic resiliency
Living shorelines and enhancement of coastal environments essential
components of EWN
Biodiversity can be thought of as genetic resiliency
Improved biodiversity (species richness and distribution) provides phenotypic
plasticity resulting in more resilience to perturbation
Majority of available native restoration plants are of a limited genetic source;
Results in ecological vulnerability through genetic erosion
Exacerbated by lack of relationship with beneficial local microbia

Photo – R. Mandel

Ramboll

Scaling: (1) need to incorporate site-specific native species collection/increase
in design and implementation plans; (2) collaborative partnerships to facilitate
local native plant increase and usage

Case 2: Roots
showing beneficial
microbia

Photo – R. Mandel
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Photo – R. Mandel

Case 3: Rio Doce basin disaster recovery
Minas Gerais and Esperito Santo, Brazil

Photo – R. Mandel
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Case 3: Rio Doce basin disaster recovery
Minas Gerais and Esperito Santo, Brazil

Samarco dam failure considered the worst environmental disaster in Brazil’s
history, impacting ~670 kilometers of river
Rio Doce river basin drains ~86,715 km², mostly in Minas Gerais and Espirito
Santo – more than 23 municipalities impacted
Requires improved biodiversity to address restoration and sustainability, as well
as creation/refinement of monitoring protocols
Majority of impact within imperiled Meta-Atlantica Rainforest and associated
coastline – more than 93% of Meta-Atlantica previously destroyed
Scaling: (1) creation of restoration plant production industry; (2) use of remote
sensing through drones and nano-satellites; (3) creation monitoring protocols
for ecological and social indicators
Photo – R. Mandel
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Case 3: Enhancement of biodiversity through site-specific
local species increase and production

Photo – R. Mandel
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Mainstreaming Building with Nature in Asia
Overcoming barriers and leveraging investment

Pieter van Eijk
Programme Head Deltas and Coasts, Wetlands International

Where it all started: Demak, Central Java (Indonesia)

•
•
•
•
•

Massive erosion and soil subsidence caused by water extraction, unsustainable
infrastructure and ecosystem degradation
70.000 people affected;
Income loss: 60-80% for fish farmers; 25-50% fishermen
2 villages relocated;
Main road from Semarang to the east under threat

Building with Nature Indonesia: 5 years of implementation
Coastal protection:
➢ 9 km of permeable structures implemented: erosion halted!
➢ Ownership and maintenance transferred to community
➢ Village & district budget allocation
➢ 170 ha mangroves restored along coast and rivers
Sustainable livelihoods:
➢ 320 ha of shrimp ponds revitalized by introducing organic
aquaculture
➢ 3-20 fold increase in harvest; 3-9 fold increase in income
➢ Replication through field schools

Policy and planning:
➢ National action plan to address soil subsidence
➢ Master planning to integrate in development
plans for Semerang
➢ Indonesian government replicates elsewhere

Stimulating adoption at a national scale

•
•
•

Integrate BwN in large-scale coastal
development programmes
Support development of enabling
policies
Further Build capacities and
awareness

Establishing a regional programme: Building
with Nature Asia

Objective and ambition
Vision
Accelerating climate adaptation in Asia by
spurring a paradigm shift in water engineering
towards large-scale adoption of NbS

2030 Ambition
Creating climate resilient landscapes to benefit
millions of people in Asia and nature through
the ‘Building with Nature’ approach

Governance
Initiated by Wetlands International together
with EcoShape and One Architecture, convened
in Indonesia, Philippines, India, Malaysia and
China

Objective and ambition
30 million vulnerable
people more resilient
2 bln EUR leveraged

Creating enabling conditions, mainstreaming concepts

Top down: regional programme to create enabling environment

Bottom up: leverage investment through landscape
propositions

Landcape proposition: example

Opportunities
Landcape
proposition:
elsewhere:
example
ManilaManila
bay bay

Key ingredients to succes
• A phased approach
• A multiscalar approach
• Strong ownership by government partners and government
partners
• Demand driven: use urgency as a lever
• Co-create: locally led, multi-sectoral and multidisciplinary

• Use (grant-based) process finance to leverage investment by
the market

SEAWALL
HABITAT
ENHANCEMENT

az

PIANC WORKSHOP - WORKING WITH NATURE FOR CLIMATE-RESILIENT PORTS AND WATERWAYS

15 SEPT 2021

PROJECT DESCRIPTION
- Port of Gladstone is a
multi-commodity port in
Central Queensland
- One of three ports owned
and operated by
Gladstone Ports
Corporation
- Gain an understanding of
the habitat types in the
region that could be
suitable for enhancing
seawalls (existing,
proposed and future) and
the viability of creating
habitat

PROJECT DESCRIPTION
- Port of Gladstone is a
multi-commodity port in
Central Queensland
- One of three ports owned
and operated by
Gladstone Ports
Corporation
- Gain an understanding of
the habitat types in the
region that could be
suitable for enhancing
seawalls (existing,
proposed and future) and
the viability of creating
habitat

DESIGN OPTIONS

Numerical Modelling:
- Options to reduce flow velocities below
threshold levels of fine sediment resuspension
- Groynes modelled at 150 m and 350 m
Image source: Jackson et al 2020. CQU

HABITATS
Three keystone ecosystemforming species:
Mangroves
Grey (Avicennia marina)
Red (Rhizophora stylosa)

Shellfish (oyster reefs)
Sydney Rock (Saccostrea glomerata)
Milky (Saccostrea cucullata)
Mangrove (Isognomon ephippium)

Seagrass meadows
Eel grass (Zostera muelleri)
Paddle weed (Halophila ovalis)
Fern seagrass (Halophila spinulosa)

DESIGN OPTIONS

Recommended
design:

- Inundation vs Distribution
- Groyne height

Image source: Jackson et al 2020. CQU

DESIGN OPTIONS
Mangroves:

- Natural vs
Facilitated
- Oyster gabions to
reduce sediment
scour

Image source: Jackson et al 2020. CQU

DESIGN OPTIONS
Oysters:

- Sydney Rock
oyster bags or
gabions
- Mangrove oyster
seeding

Image source: Jackson et al 2020. CQU

DESIGN OPTIONS
Groynes:

- 150 m vs 350 m
- Seagrass or
Mangrove habitat

Image source: Jackson et al 2020. CQU

Seagrass meadows
Intertidal mudflats
Subtidal mud
Mangrove
Oyster reef

3
1
3
3
3

3
1
3
3
2

Scale of ecosystem
service supplied
relative to other
features

#

Significant
contribution

# Moderate
contribution

3

Peer
reviewed
literature

2 Grey literature 1

Confidence in evidence
Table source: Jackson et al 2020. CQU

Carbon
sequestration

Nutrient
filtration

2
3
3
3
3

Fine sediment
capture

Ecosystem Services
- Supporting
- Provisioning
- Regulating
- Cultural

Bird habitat
provision

Habitat
Fish habitat
provision

Economic Values
- Direct / Indirect Use
- Non-use

3
3
2
3
1

3
3
1
3
3

Prevention of
coastal
erosion

ENVIRONMENTAL ECONOMICS

2
3
3
3
3
#

Low
contribution

Expert
opinion

ENVIRONMENTAL ECONOMICS
ES per type of environmental asset

Value / Benefit
transfer
Three stage process
‐ Context and
framework
‐ Source studies and
transfer methods
‐ Perform transfer,
aggregate values,
analyse sensitivities
and reliability
‐

Values = $AUD/ha/yr

Cultural ES
Mangrove
Oyster reef
Seagrass
Provisioning ES
Coastal ecosystems
Coastal oyster aquaculture
Coastal wetland
Mangrove
Oyster reef
Salt marshes
Seagrass
Regulating ES
Coastal wetland
Mangrove
Mangrove (dwarf)
Mangrove (tall)
Oyster reef
Salt marsh
Seagrass
Sum of coastal ecosystems
Sum of coastal wetland
Sum of seagrass
Sum of mangrove
Sum of oyster reef
Sum of salt marsh
Table source: Jackson et al 2020. CQU

Mean

Std. Dev.

Min

Max

No. of
estimates

1,669.50
23,639.52
1,676.56

N/A
6,329.79
N/A

1,669.50
19,163.68
1,676.56

1,669.50
28,115.36
1,676.56

1
2
1

443.78
838.14
5,533.06
4,586.49
8,507.12
7,149.78
15.88

N/A
N/A
N/A
13,666.49
10,719.68
11,559.86
13.27

443.78
838.14
5,533.06
20.32
730.37
18.7
6.5

443.78
838.14
5,533.06
68,171.86
27,000.04
27,522.01
25.27

1
1
1
26
5
5
2

33,059.34
5,443.22
84.44
133.01
3,358.80
90,031.11
8,916.17

40,397.78
6,507.50
42.03
88.91
4,441.60
216,435.79
22,752.97

4,493.80
0.17
42.9
79.99
267.7
14.11
10.20

61,624.860608
17,316.65
126.95
235.65
8,448.59
531,779.78
60,500.00

2
16
3
3
3
6
7

443.78

N/A

12,080.44
11,699.21
35,505.44
32,437.98

N/A
N/A
N/A
N/A

1
3
12
51
10
11

BUSINESS CASE JUSTIFICATIONS
Funding and Approvals
- Internal
- Executive Management,
Board (ultimately State
Govt)

- External
- Federal and State Govt
approvals

- Justifications
- Cost Benefit
- Offsets
- Value add (Policy review,
Social licence)

PROPOSED TRIALS
Groynes
- Bluestone
- Limestone
- Gabions
Mangrove
- Timber sediment
boxes
- Natural vs Transplants
Oysters
- Limestone
- Groynes
- Tiles

Image source: Mulloy 2021. CQU
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How to waste less of our ‘waste’

Delivering more habitat restoration with dredged sediment by
better understanding costs, benefits and beneficiaries.
Colin Scott

Background
Humber

North West

Thames
Severn

Solent

1

Background

2

Background
❑

❑

It is difficult…
❑ Technical Challenges;
❑ Consenting & Impact Concerns;
❑ Agreeing the Costs & Benefits;
❑ Lack of Strategic Oversight;
We are trying to change the story...
❑ Thinking about where the greatest need is;
❑ Having strategic/centralised support;
❑ Improving communication (e.g. about costs),
❑ Increasing effort … from ‘top down’ and ‘bottom up’.
3

Solent Beneficial Use of Dredge Sediment (BUDS)
Humber

North West

Thames
Severn

Solent

Solent

4

Solent Beneficial Use of Dredge Sediment (BUDS)

https://abpmer.maps.arcgis.com/apps/webappviewer/index.html?id=84f75915f4d64d3f84d82e7b8923e9ba

5

Solent Beneficial Use of Dredge Sediment (BUDS)

6

Solent Beneficial Use of Dredge Sediment (BUDS)

7

The Future
❑

Recommendations and next steps.
❑ More local strategic planning and partnership building;
❑ Licensing more beneficial deposit grounds;
❑ Develop pipeline of foreseeable future projects;
❑ Better understand costs, benefits and funding;
❑ Greater clarity on legal/regulatory requirements;
❑ Improve transparency/efficiency in licensing,
❑ Communicate lessons from projects
❑ Much more learning by much more doing.

8

Thank you for your attention
Colin Scott
crscott@abpmer
+44(0) 2380 711 860

OFFSITE STORMWATER SOLUTIONS
INNOVATIVE SEDIMENT MANAGEMENT
CRAIG WILSON – ENVIRONMENT MANAGER

WHO ARE WE?
PBPL is owned by the BPH consortium, which has an appetite to invest in Port infrastructure
Shareholder expertise
– Four of the world’s largest and most experienced longterm infrastructure investors
– Leadership and insights across global assets including
ports, airports and energy

QPH Ownership
Consortium

Estimated
Assets Under
Management

26.67%

AUD67bn

26.67%

AUD78bn

26.67%

CAD248bn

19.99%

Not disclosed

– Shared focus on seeking long-term stable returns
– Substantial appetite to partner with government for
long-term investment in high-quality infrastructure
assets

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary

2

OUR BOUNDARIES
• 90km shipping channel
• 16km up Brisbane River to
Breakfast Creek
• 1,828ha of core port land
• 7.2km of berths

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary

DEVELOPMENT OF THE PORT

1958

2015
About the Port of Brisbane

1983

1978

1995

2007
Stormwater Management
Policy Framework and Drivers
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DEVELOPMENT OF THE PORT

2021
About the Port of Brisbane
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OUR ENVIRONMENTAL ASSETS

Manly

Wynnum

Brisbane River

Mangroves

RAMSAR
Wetlands

Shorebird Roost

Intertidal
flats
(seagrass)

Shorebird Roosting Sites

Moreton Bay Marine Park Boundary
About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Seawall
Outcomes and Benefits

Summary

SEQ STORMWATER MANAGEMENT
•

PBPL adheres to the State Planning Policy.

•

The SPP requires ‘Best Practise’ or the
following:
• 80% reduction in Total Suspended Solids
• 60% reduction in Total Phosphorus
• 45% reduction in Total Nitrogen
• 90% reduction in Gross Pollutants

•

MUSIC or a similar program should be used to
demonstration these reductions.

•

Development on Port land must comply with
the PBPL LUP and Development Code which
requires developers to treat stormwater in
accordance with the SPP.

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary
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SEQ STORMWATER MANAGEMENT
• State Planning Policy State Interest Water
Quality 2017 – Policy 5(b) – Off-site stormwater
quality management
• SPP States:
• At the post-construction phase,
development achieves an alternative locally
appropriate solution off-site that achieves
an equivalent or improved water quality
outcome to the relevant stormwater
management design objectives.

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary
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FINANCIAL JUSTIFICATION
Initial review investigated onsite stormwater infrastructure costs of PBPL projects
Lifecycle cost 25 years
(acquisition+maintenance+renewal) /
hectare

PROJECT

TYPE

AREA of SITE (m2) Cost

Installation per
hectare cost

Peregrine Drive
Whimbrel St
Carpark

Road

9170

$44,000

$47,983

$81,000

Carpark

20130

$90,600

$45,007

$70,912

Radar Street

Road

7076

$77,000

$108,819

$173,862

1 Sandpiper Ave
Curlew St
Wharf 10
Wharf 10

Carpark
Road
Terminal
Wharf

22114
10100
200000
12000

$143,000
$96,000
$582,250
$135,643

$64,665
$95,050
$29,113
$113,036

$98,908
$149,084
$42,782
$173,381

Installation costs $29,000 - $110,00 per hectare (average ~$50,000)
Research identified onsite treatment prevents 1.15T/yr of sediment per hectare
Levy set $30,000 – average cost saving of $20,000 per hectare
Average lifecycle cost (including maintenance) is $80,000 (saving ~$50,000 per hectare)
Additional benefits include design flexibility and additional land availability
About the Port of Brisbane
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SEDIMENT IMPACTS

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers
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Outcomes and Benefits

Summary
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SEDIMENT SOURCE
Where is all this sediment coming from?

About the Port of Brisbane
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OFFSITE STORMWATER MANAGEMENT

$50,000/ha – 1.14T/yr
$30,000/ha – ?T/yr
About the Port of Brisbane
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OFFSITE STORMWATER MANAGEMENT

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary

SCIENTIFIC BACKING
Part 1 – numerical modelling of streambank sediment loss
Part 2 – numerical modelling of sediment transport
Part 3 – sediment geochemistry

About the Port of Brisbane
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Offsite Stormwater Management

Outcomes and Benefits

Summary
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OUTCOMES AND BENEFITS
•
•

•
•
•
•

Significant sediment reduction (~14,000 t/yr across
four projects - $3M investment)
Water quality improvements (environmental and
drinking)
Stream ecological function
Native habitat
Land resilience
Community values

Emerging
issues
About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Offsite Stormwater Management

Outcomes and Benefits

Summary

TREATMENT OUTCOMES

About the Port of Brisbane
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TREATMENT OUTCOMES

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers
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OFFSITE STORMWATER MANAGEMENT SUMMARY
• Problem - cost and sediment
• Solution - cost effective investment at the source
with secondary benefits
• Stakeholders
• Outcomes demonstrated
• Awards
• Informed Offsite Stormwater Management Policy

About the Port of Brisbane

Stormwater Management
Policy Framework and Drivers

Onsite

Offsite

Treatment area

100ha

100ha
equivalent

Capital cost

~$5M

$3M

Sediment
reduction

115T/yr

14,000T/yr

$/Tonne

$43,478

$214

Offsite Stormwater Management

Outcomes and Beneftis

Summary

QUESTIONS?

Applying the Ecosystem Service Concept
to Waterborne Transport Infrastructure:
Building a Business Case
Presenter:
Sabine E Apitz, SEA Environmental Decisions, Ltd.,
drsea@cvrl.org
On behalf of the PIANC EnviCom WG195 team

WG195 & WG176
WG195

Both natural and anthropogenic processes may increase or
decrease human well-being
Ecosystem disservices
/ threats
Pests
Disease
Natural toxins
Drought
Floods
Landslides
Siltation
Global warming
…

+

-

Human well-being
Basics for a good life
Health
Security
Good social relations
Freedom of choice

+ -

Anthropogenic inputs
Chemical products, land and water scape
alteration, biophysical change…

©2021 S E Apitz; L Maltby

+

-

Ecosystem services
(benefits)
Food
Fresh water
Wood & fibre
Natural medicines
Disease regulation
Climate regulation
Transport
Erosion control
Flood regulation
Water purification
Recreation
Aesthetics
Spiritual values
…

Both natural and anthropogenic processes may increase or
decrease human well-being

Framing perspectives: different sides of the same coin
Environmental risk questions
❖ What are the risk and vulnerabilities?
❖ Are we protecting against everything?
❖ At what spatial and temporal scale?
❖ What is controllable, what is not?
❖ Are we developing preventions,
tracking changes, selecting responses?

Sustainability questions
❖ What is it you want to sustain?
❖ Who benefits?
❖ For what period of time will
benefits be conveyed?
❖ At what cost (to whom)?
❖ Who decides?

©2021 S E Apitz

WTI projects
both impact and
are dependent
upon ES

5

-undesirable impacts
-low-hanging fruit (win-win
opportunities)
→stakeholder outreach
→regional integration

6

-climate and Natech
vulnerabilities
-working with nature

7

The WTI project cycle has a number of phases, each building on
the other

8

What do we want to achieve?

Are we
done?

How do we
adapt?

What are the
effects?

ES framing helps address
these questions

How do we
implement
and
optimise?

How might ES be
affected by adaptive
scenarios?

What are priority ES? What
is their status?

How might ES
be impacted?
How does one
optimise?

Were ES
impacted?

What is the status of priority
ES during and after?

Different types of
Ecosystem Services
Assessment (ESA) are used
to move through the
project cycle – information
from each builds the next

The approach and detail of analysis depend upon the
question being answered

Decisive

Purpose of ES in Decision

Considers ES gains and losses to  Optimize decisions balancing criteria (trade-off);
 Basis for discussion and negotiation (participative)
support decisions about a given
 Identify scenarios which contribute most to ES (allocation)
project or policy

Technical

Purpose

Is used after a choice of policy or
project has been made to adjust  Establish levels of compensation needed to mitigate past or
the economic (or technical) tools anticipated damages (reference)
that will be used to compensate  Determine prices, fees or payments for ES (tariff-setting)
or enhance ES

Informative

Decision
Category

Is used to contribute to
discussions, modify points of view
 Awareness raising (advocacy)
or communicate aspects of
 Promote or evaluate a decision (justification/evaluation)
decisions; gives diverse
 Inform about the state of natural capital (accounting)
stakeholders the opportunity to
join in the discussion

11

How is the case made?

12

How is the case made?

13

How is the case made?

14

Take-home messages

➢The ES concept is applicable to large and small WTI projects; in developed and
developing countries
➢ it is most beneficial from the beginning, but can provide utility at any time

➢ES framing:

➢ helps to evaluate the WTI project in a broader context; identifying opportunities and avoiding
undesirable impacts and risks
➢ provides a transparent basis for communication to a diverse range of stakeholders – enhancing
community support
➢ facilitates decision making
➢ bridges sustainability, WwN and climate change framings

➢ESA builds a business case by identifying and amplifying benefits; avoiding
vulnerabilities

➢ Defines and captures non-traditional values and costs
➢ Feeds into emerging sustainability approaches - Sustainable Blue Economy; Environmental,
Social and corporate Governance (ESG); and Principles of Responsible Investment (PRI)
Report: https://www.pianc.org/publications/envicom/wg195

Project team: Al Cofrancesco: al.f.cofrancesco@usace.army.mil; Elmar Fuchs: fuchs@bafg.de Webpage: www.bafg.de; Sabine E. Apitz: drsea@cvrl.org; Annelies Boerema:
annelies.boerema@imdc.be; Arjen Boon: ar.boon@avans.nl; Gosse de Boer: Gosse.deBoer@rhdhv.com; Jochen Hack: hack@geo.tu-darmstadt.de; Dave Hopper:
dave.hopper@transport.nsw.gov.au; Martin Krebs: johann-martin.krebs@wsv.bund.de; Ine Moulaert: ine.moulaert@vliz.be; Katherine Chambers: Katherine.F.Chambers@usace.army.mil
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Finance Perspective – Big Headlines
ESG Investors Question Their Own
Methods After Grim Climate Report

Bloomberg Green, 10 august 2021 09:00 CEST


Europe’s ‘green and just’ transition
starts with its recovery fund


AIIB to boost financing
for green projects

Financial Times, 31 march 2021

2021-01-14 China Daily Editor : Li Yan

Schumer says infrastructure bills edge
U.S. close to Biden climate goals
Reuters - August 25, 2021

Wednesday,Sept 15, 2021
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Financial Landscape

Conventional
equity & bond
instrument

ESG funds
Portfolio
screening

Blend
ed
Finan
ce

Thematic impact
funds & notes

Social impact
bonds

Green bonds &
loans

Outcomedriven loans

Seed capital
donations

Charitable
donations

Impact private
equity
Impact venture
capital
Wednesday,Sept 15, 2021

Figure 4:

From philanthropy to ESG by Credit Suisse
4

In practice: for investors ‘green’ projects need

• Positive environmental returns

What
is
green
?

ESG,
EU Ta SFDR
xonom
y

Wednesday,Sept 15, 2021

Photo by Hyosun-Rosy-Ko
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In practice: from grey to green
‘Grey’ development
• Revenues exclusively from direct users
• Wide externalities (societal costs)

‘Hybrid or green’ development
• Wide societal benefits
• Diversify cashflows through value capturing

€
Port
Authority

€

€

€

€

Port
Authority

€

€
€

Wednesday, Sept 15, 2021
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In practice: innovative financial instruments

Wetlands

Mangroves

Reefs

Seagrass

Dissipate wave energy/stabilize shorelines and can deliver additional ecosystem services,
but need de-risking and predictable cashflow

Wednesday, Sept 15, 2021
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Further Guidance
Financing
Sustainable Marine
and Freshwater
Infrastructure

Official release
20th of
September

A JOINT STUDY TO EXPLORE PRIVATE
FINANCING OF GREEN COASTAL,
RIVER AND PORT PROJECTS

in partnership with

Wednesday,Sept 15, 2021
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Further Guidance
WG230 - Team
Arjan Hijdra, Vital Ports, Netherlands (chair)
Caroline Price, RHDHV, United Kingdom

PIANC REPORT No 230
Environmental Commission

How to Attract Green Funding
for
Nature-Based Navigation
Infrastructure

Zsuzsa Banhalmi-Zakar, James Cook University, Australia
Craig Johnson, Port/Coastal Eng. Consultant, South Africa
Ram Mohan, Anchor QEA LLC, Texas A&M University, USA
Juan Mauel Suarez, PortEco, France
Mark van Geest, Boskalis, Netherlands

Wednesday,Sept 15, 2021

Receive the report (after release next week)?
Interested to join the PIANC WG230 team?
Please contact me.

Contact
Dr. Ir. Arjan Hijdra
hijdra@vitalports.org
www.vitalports.org
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Parametric Reef Insurance
A fast-responding insurance policy that pays for
recovering the reef while creating long-term incentives
for investing in this natural asset

Erik Payen | Wednesday 15th of September 2021 | Public Sector Solutions
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Erik Payen | Wednesday 15th of September 2021 | Public Sector Solutions

The case for Nature: the example of
coral reef benefits
• Coral reefs reduce over 90% of wave energy
during storms by protecting the shorelines.
• Reefs also reduce locally 60% of wave energy
under normal conditions, protecting beaches
from erosion.
• If reefs are degraded, losses to infrastructure
caused by a storm could triple.

• Quintana Roo generates a USD 10bn
economy in tourism activities. Coral reefs are
the most important attraction.
• Premium is financed through both public and
private contributions managed by a Trust
established by the Quintana Roo
Government.

Erik Payen | Wednesday 15th of September 2021 | Public Sector Solutions
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Coral reef parametric risk insurance: key features
Covered Area

Strong cyclone enters:
Payout

Cyclone passes by or too weak:
No payout

Erik Payen | Wednesday 15th of September 2021 | Public Sector Solutions
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Hurricane Delta – A Proven Case October 2020

“Hurricane Delta with 100
knots of sustained windspeed
triggered a 40% payout on the
parametric reef cover”
“Post storm response capacity
demonstrated
to
be
a
successful
approach
for
conservation of the reef”
“During the first 8 days, reef
brigades working in Puerto
Morelos Reef National Park
stabilized
1,200
colonies
which had been uprooted, and
collected and planted 6,205
broken coral fragments, which
many will now grow as new
coral colonies”
Source: TNC and Government of Quintana Roo

5

This tailor-made risk transfer solution protects the coral reefs and makes the local
communities, public and private stakeholders more resilient

Removes volatility and
increases cash flow
stability, which brings
planning certainty

Expands the frontier of
insurability
Strengthens local
disaster management
with a financing
solution that enables
rapid response

No loss assessment
Can be applied to a
wide range of assets

Erik Payen | Wednesday 15th of September 2021 | Public Sector Solutions
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Thank you!

Contact us

Follow us

Erik Payen
Senior Client Manager - Infrastructure & Disaster Risk Finance
Public Sector Solutions
erik_payen@swissre.com
+41 43 285 2296
7
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