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Cover page

This report introduces the DuneFront rating system framework to evaluate and encourage
sustainable practices in hybrid dune-dike systems and other Natural and marine Blue-Grey
(B-G) infrastructure projects. These hybrid systems combine natural dunes with engineered
dikes to provide stronger coastal protection, minimize erosion, and promote biodiversity. They
also provide significant socio-economic and recreational benefits.

The DuneFront system establishes sustainability frameworks, including LEED, SITES, and the
IUCN’s global standard for Nature-based Solutions (NbS), tailoring them to meet the distinct
challenges of coastal and marine environments. The system ensures that infrastructure
projects are environmentally sustainable, climate resilient, and centered on community
needs.

The DuneFront approach transcends conventional engineering practices to foster long-term
environmental and societal resilience by emphasizing ecosystem connectivity, biodiversity
conservation, and nature-based solutions. The DuneFront rating system incorporates climate
adaptation strategies to address sea-level rise, storms, and shifting weather patterns while
prioritizing the protection of sensitive habitats and the restoration of degraded ecosystems.

DuneFront ensures transparent and inclusive planning processes, aligning global
sustainability goals by fostering collaboration with stakeholders, policymakers, and local
communities. Policy recommendations include promoting nature-based solutions (NbS) to
enhance biodiversity and reduce costs, incentivizing sustainability standards through
stakeholder participation, implementing long-term monitoring to assess environmental and
social impacts, and raising awareness about sustainability and ecosystem conservation.

These efforts provide engineers, policymakers, and planners with a comprehensive tool to
design resilient, sustainable, and community-focused coastal infrastructure in the face of
rapid climate change.
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O. Overview of the rating system

0.1 Introduction

Over 40% of the European Union’s population resides in coastal regions, with seaside areas
being popular holiday destinations (EEA.europa.eu). With rapid climate change, these regions
are increasingly vulnerable to natural disasters. Public expenditure on protecting coastlines
against erosion and flood risk exceeds € 5 billion annually across the entire EU.

Hybrid dune-dike systems offer enhanced coastal protection by combining the natural buffer
of dunes with the engineered defense of dikes. Together, these two features effectively
reduce erosion and flood risks. In addition to providing flood protection and offering
ecological and recreational benefits, these hybrid systems help support biodiversity and
provide spaces for public use and enjoyment of nature. Dunes are natural land formations
composed of sand shaped by wind and can be replenished to eroded areas on an as-needed
basis by human-assisted processes. The vegetation found on dunes helps to stabilize the
sand, reducing erosion and promoting sediment accumulation. Dikes located behind the dune
in this hybrid structure (Figure 1) are usually made of more robust materials and are designed
to withstand significant water forces.

This report introduces the DuneFront rating system framework, which aims to provide a
standardized tool for evaluating hybrid dune-dike systems and other infrastructure based on
nature-based solutions (NbS). The DuneFront system seeks to align with sustainability
objectives, such as those promoted by LEED and SITES, while focusing on coastal and marine
environments to integrate regenerative principles that align with the goals of the Transeation
project. Transeation, a project dedicated to fostering regenerative practices, encourages a
shift from ‘doing less harm'’ to actively sustaining and enhancing ecosystems. The alignment
of DuneFront and Transeation ensures that the rating system reflects these principles by
focusing on high environmental performance standards and promoting biodiversity,
resilience, and socio-economic co-benefits.

The DuneFront rating system assesses various aspects of infrastructure projects, including
sustainability, to determine whether the project can be classified as a nature-based solution.
By incorporating climate adaptation measures and engaging local communities and
policymakers, the system serves as a comprehensive tool to address the pressing challenges
posed by climate change. Ultimately, it aims to support long-term environmental and societal
resilience, ensuring that coastal infrastructure contributes to both ecological health and
community well-being.
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Figure O-1. Dune in front of a dike hybrid structure.
0.2 Goals for the DuneFront rating system and adaptations from other rating systems

A rating system is a structured framework used to evaluate and certify project performance
against predefined sustainability, environmental, and socio-economic criteria. It ensures
standardization and promotes best practices tailored to specific project types.

This DuneFront rating system aims to incorporate principles from the Leadership in Energy
and Environmental Design (LEED) initiative, enabling the adequate assessment of “blue
infrastructure.” LEED primarily promotes sustainable building practices; however, it has some
limitations and gaps when applied to marine and coastal structures. LEED certifications are
tailored for terrestrial environments and thus do not fully address marine challenges and
requirements, including marine biodiversity, water quality, and other specific ecological
factors relevant to coastal and aquatic environments.

There is no exact equivalent to LEED for coastal protection infrastructure. LEED primarily
focuses on building infrastructure, promoting sustainable construction practices, and
enhancing building efficiency by reducing carbon emissions and creating a healthier
environment for occupants. However, existing frameworks and guidelines focus on
sustainability, resilience, and environmental conservation in coastal protection, but no official
rating system is as widely used as LEED. These are used as inspiration for the DuneFront rating
system and include:

1. SITES: A sister rating system to LEED that evaluates and certifies sustainable land
design and development practices, emphasizing ecological benefits and regenerative
landscapes.

2. Integrated Coastal Zone Management (ICZM): A process for managing coastal zones
that aims to balance benefits from economic development, preservation/restoration
of coastal zones, minimizing loss of human life and property, and public access for the
enjoyment of the coastal zone. While not a rating system, it provides a guideline for
sustainably managing coastal resources.

3. BREEAM (Building Research Establishment Environmental Assessment Method) is
an international sustainability assessment method for infrastructure projects.
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Envision is a framework and rating system like LEED for various types of civil
infrastructure, including coastal protection projects. It evaluates the community,
environmental, and economic benefits.

The Nature Conservancy’s Coastal Resilience Approach: This approach focuses on
nature-based solutions to mitigate risks along the coast, promoting the use of natural
infrastructure and nature-based approaches to address coastal hazards.

Green Shores for Shoreline Development (GSSD): This credit and rating system,
primarily used in British Columbia, Canada, is designed for shoreline development
projects. It aims to promote the sustainable use of coastal ecosystems by establishing
standards that preserve the natural state of the shoreline.

The Coastal Resilience Index: Developed by the Mississippi-Alabama Sea Grant
Consortium, this tool helps communities assess their ability to withstand and rapidly
recover from storms and other coastal hazards.

IUCN Global Standard for Nature-based Solutions: A user-friendly framework for
verifying, designing, and scaling up Nature-based Solutions.

Each framework approaches coastal protection from slightly different perspectives or can be
applied to coastal protection structures, but all aim to promote sustainable, resilient, and
environmentally friendly practices. The Table 1 Summarizes how these frameworks align with
the desired features of a blue-grey infrastructure rating system, comparing the strengths and
the gaps:

Table 1: Framework alignment with Desired Features of a Blue-Grey Infrastructure Rating System

Framework | Actual Sustainability Applicability | Resilience Blue-Grey
Rating Focus to Marine Features Infrastructure
system Environments
(Yes/No)

IUCN Yes Tailored to Highly Prioritizes Very high

Global ecological and applicable to | ecosystem relevance;

standard societal marine and connectivity, directly

for NbS benefits of coastal biodiversity, supports

nature-based projects and climate blue-grey
solutions adaptation hybrid
infrastructure

Envision Yes Sustainability Broadly Strong High

for civil applicable, resilience relevance;
infrastructure, including focuses on aligns closely
including marine community, with ECO-
nature-based infrastructure | environmental, | BLUE goals
solutions and economic

factors

10
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SITES Yes Focuses on Partially Includes High
sustainable land | applicable; ecosystem relevance;
use and includes restoration overlaps with
ecological landscape and coastal and
benefits resilience but | biodiversity hybrid

not marine goals systems
ecosystems

Green Yes Focus on Specifically Includes High

Shores sustainable designed for | protection of relevance;

(GSSD) shoreline coastal and sensitive directly
management shoreline ecosystems applicable to

projects and reducing hybrid
coastal infrastructure
hazards projects

BREEAM Yes Holistic Limited Strong Medium
sustainability applicability; | emphasis on relevance;
assessment for | not marine- lifecycle overlaps with
infrastructure specific assessment broader
projects and energy sustainability

performance goals

LEED Yes Strong focus on | Limited Emphasizes Indirect
sustainability in | applicability: | energy relevance:
building and Tailored efficiency and | can inspire
land use primarily for lower carbon some

terrestrial emissions but | sustainability
environments | lacks a practices
specific focus
on marine
systems

ICZM No Relevant for Highly Focuses on Limited
managing applicable to | balancing relevance; not
coastal zones marine and ecological, a structured

coastal social, and rating system,
environments | economic more of a
factors guideline

Coastal No Focuses on Broad Focus on Low

Resilience reducing risks, applicability, | ecosystem- relevance;

Approach ecosystem especially for | based risk more of a tool
protection coastal reduction and | for decision-

projects climate making than a
adaptation rating system

1l
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Coastal No Focuses on Limited Focus on Limited
Resilience resilience scope, community relevance;
Index assessment for | primarily for resilience and | used for
coastal assessing rapid recovery | assessing
communities coastal from coastal resilience but
community hazards not a formal
resilience rating system

0.3 Point allocation for certification levels

The DuneFront certification system, similar to the existing rating systems mentioned in
Section 0.2, serves as a tool for recognizing and promoting sustainable practices in coastal
infrastructure. Certification is awarded to projects that protect against natural hazards,
enhance ecological connectivity, promote recreational benefits, and contribute to broader
adaptation strategies.

Each rating system mentioned in Section 0.2 (such as LEED, SITES, IUCN, Envision, and
BREEAM) includes categories where points can be earned and a required prerequisite
category where no points are earned and counted toward the final score. The prerequisites
include the project scope, verifying that the project matches the rating system's assessment
structure (e.g., meets size requirements for structures), and providing information to correctly
identify the site's location.

The following tables list the points required for each certification level of the rating systems
in Section 0.2.

Table 2. Certification levels for LEED and their corresponding points.

Certification level Points earned
LEED Certified™ 40-49

LEED Silver® 50-59
LEED Gold® 60-79
LEED Platinum® 80+

Table 3. Certification levels for SITES and their corresponding points.

Certification level Points earned

Certified 70-84
Silver 85-99
Gold 100-134
Platinum 135+

Table 4. Certification levels for BREEAM ratings.

12
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BREEAM rating

%

Table 5. Envision rating scoring.

Table 6. GSSD rating scoring.

Inspiration has been drawn from established frameworks such as LEED, SITES, BREEAM, IUCN,
Envision, and GSSD when developing a new DuneFront rating system for sustainability. The
system adheres to a 100-point scale like LEED, facilitating ease of understanding and
comparison. The same certification levels—Certified, Silver, Gold, and Platinum—used in LEED,
SITES, and Envision will be adopted, ensuring a recognizable and consistent standard across
various metrics. The proposed DuneFront scoring system is provided in Table 7.

score
Outstanding *kkkk 285
Excellent Yokkkk 270
Very good Yookkk 255
Good Yektedok 245
Pass Yorededek 230
Unclassified YT Yeve <30
Envision rating %
score
Platinum >50
Gold 40-49
Silver 30-39
Verified 20-29
GSSD Points
rating
GSSD All prerequisites plus 10
Bronze points
GSSD All prerequisites plus 16
Silver points
GSSD All prerequisites plus 22
Gold points

Table 7. Certification levels for DuneFront and their corresponding points.

13

Certification level

Points earned

DuneFront
Certified

DuneFront Silver
DuneFront Gold

40-49

50-59
60-79
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DuneFront 80+
Platinum
0.4 DuneFront Categories

The DuneFront list of categories from which points can be earned follows the SITES rating
system, as it is most tailored for adaptation to hybrid dune-dike structures but includes
generic categories relevant to marine Blue-Grey hybrid infrastructure. To streamline the
scoring system, some categories have been combined to form a larger category, with sub-
categories embedded.

A new prerequisite category has been introduced to the DuneFront rating system, which does
not allocate points. Items in this category must be fulfilled for the rating system to apply to a
specific project. This requirement guarantees that all projects meet a baseline level of
environmental performance and are recognized as dune-dike hybrid structures (or, more
broadly, as blue-grey infrastructure) before being eligible for certification. The DuneFront
rating system promotes a consistent and equitable assessment process by establishing
these minimum standards. If it is proven that certain aspects of the rating system do not
apply to a particular project, the final score will be adjusted to omit those categories. This
approach ensures fairness in evaluation while preserving consistency across various project
contexts.

0.41 The initial version of the DuneFront rating system (October 2024)

SITES Rating system DuneFront Rating System

Site context 11.5%
. , T Site selection 10%
Predesign assessment and planning 1.5% \
Site design - water 11 .5%\ Prerequisites
Site design - soil and vegetation 20.0% Site design 30%
Site design - materials selection 20.5%
Construction (materials and resources) 40%

Site design - human health and wellbeing 15.0%/v
Construction 8.5% / Monitoring and maintenance 10%
Operations/maintenance 11.0%

Dissemination 5%
Education and performance monitoring 5.5%

) / Innovation 5%
Innovation 4.5%

Figure O-2. Adaptations of categories for the draft DuneFront rating system based on SITES.

From the SITES rating system, the site design categories for water, soil/vegetation, and human
health have been consolidated into a single overarching "Site Design" category for the
DuneFront rating system. This new category includes relevant subcategories to address
specific aspects within these domains.

14
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Additionally, the site design-materials category from the SITES system has been incorporated
into a newly defined "Construction (materials and resources)" category. This category will
allocate significant points due to its comprehensive life cycle analysis, emphasizing the
construction materials and processes utilized. This approach ensures that the environmental
impact of construction practices is rigorously assessed and that sustainable materials and
methods are prioritized.

By combining these categories and focusing on life cycle analysis, the rating system aims to
provide a robust framework for evaluating the sustainability of hybrid dune-dike structures.
This method addresses immediate site-specific concerns and considers long-term
environmental impacts, promoting a holistic and sustainable approach to infrastructure
development.

Given the focus on hybrid Nature-based Solutions to restore natural processes that provide
essential ecosystem services (e.g., coastal protection as the principal service provided by
dune-dike hybrids), the rating should prioritize actions that restore ecological connectivity
for relevant ecosystem functions and priority habitats and species (for EU listed in the EU
Habitat Directive ). The rating moves away from a strict focus on species as such outcomes
can be accomplished by nature-inclusive design without any relation to the restoration of
ecological processes that are relevant to the societal challenges aimed for with NbS. The
generic goal is to develop a system directly applicable to dune-dike hybrids while addressing
the unique needs of marine blue-grey infrastructure, ensuring compliance with the marine
strategy framework directive (2008/56/EC).

0.4.2 The revised version of the DuneFront rating system (January 2025)
The initial version of the rating system was discussed in detail

e With the sister project Transeation (12/06/2024, 22/08/2024,11/10/2024, 29/01/2025)

e With participants of the BCR2024 building coastal resilience conference, 2024 (Porto,
October 28-29, 2024, Book of abstracts)

e With the DuneFront project partners and the stakeholders of the advisory board
(Porto, October 30-31,2024)

Based on the discussions, the following changes were made:

These adjustments reflect the priorities of the DuneFront rating system, emphasizing NbS and
the specific needs of hybrid dune-dike structures. Categories were up-weighted or down-
weighted relative to the SITES framework to focus on actions that enhance ecosystem
connectivity, promote regenerative goals, and ensure sustainable practices.

e Stakeholder engagement was added as a dedicated aspect but embedded across
project phases for integration.

15
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e Construction (materials and resources) was kept as a single section, now called
“Materials and construction practices,” and weighing was reduced to 20%. To balance
focus across life cycle impacts and NbS alignment.

e Nature-based solutions (NBS): This section was added to highlight the importance of
aligning with regenerative goals.

e Ecosystem services have been integrated across all project phases and categories,
including provisioning (carbon sequestration, resource availability), regulating (flood
mitigation), supporting (sediments dynamics, biodiversity connectivity), and cultural
services (recreation) so each project is evaluated on its measurable contribution to
these critical ecological and social benefits.

Site context

Design assessment and
planning

Site design - Water

Site design - Soil and
vegetation

Site design - materials
selection

Site design - human
health and wellbeing

Construction

Operations/
maintenance

11.5%
1.5%

11.5%

20%

20.5%

15%

8.5%
1%

Action and performance 5.5%

monitoring
Innovation

Figure O-3: The revised version of the DuneFront rating system
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4.5%

v

v

/

¥

¥

Site selection

Pre-design assessment
and process

Site design
Nature-based solutions
(NbS)

Materials and
construction practices

Monitoring and
maintenance

Communication

Innovation and regional

15%
15%

20%

10%

20%

10%

5%

5%
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Table 8: Revised version of the DuneFront rating system (January 2025)
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Rating system | weight Description

categories

Prerequisites - Foundational elements required for project
eligibility, ensuring baseline environmental and
social standards.

Site selection 15% Focuses on site selection, the redevelopment of
degraded areas, and the protection of sensitive
ecosystems. Enhances  provisioning and
regulating ecosystem services such as
biodiversity support and flood mitigation.

Pre-design 15% Emphasizes holistic site analyses, stakeholder

assessment and collaboration, and climate resilience planning.

process This includes an assessment of supporting
services, such as sediment dynamics and
nutrient cycling.

Stakeholder - Integrated across project phases to ensure

engagement and transparent communication, co-creation, and

alignment policy compliance.

Site design 20% Includes strategies for water management, soill
and vegetation conservation, accessibility, and
human well-being.

Nature-based 10% Prioritizes the integration of NBS to enhance
solutions NBS ecosystem connectivity and provide co-
benefits.

Materials and | 20% Encourage the use of sustainable materials, life

construction practices

cycle assessments, and resource-efficient

practices and conservation.

Ecosystem services

Integrated across all project phases and
categories, including provisioning, regulating,
supporting, and cultural services

Monitoring and | 10% Establish adaptive management and

maintenance biodiversity monitoring protocols to maintain
ecosystem services and long-term site
sustainability over time.

Communication 5% Promotes public education, stakeholder
engagement, and transparent reporting of
project progress.

Innovation and regional | 5 % Reward innovative and regionally tailored

priorities

practices that exceed baseline requirements
(site-specific regenerative solutions).
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1. Preliminary information and prerequisites

Required — O points.

This category for site identification and scope ensures that each project begins with a
comprehensive understanding of the site’s characteristics and constraints, meets a baseline
level of environmental performance, and is recognized as a dune-dike hybrid structure before
it can be evaluated for certification. These requirements are designed as binary ‘pass/fail’
criteria, meaning that a project must fulfill all the basic conditions to qualify for further
evaluation and to earn points in the certification process. A foundational reference that
supports precise planning and informed decision-making can be established by providing
detailed site identification. This documentation not only aids in the initial assessment and
design phase but also serves as a tool for future monitoring and maintenance, ensuring the
long-term sustainability and adaptability of dune-dike hybrid infrastructure. The purpose of
this category is to provide an outline that gives all the necessary information for identifying
the project site, which will then be used for re-certification every 10 years.

Sources: SITES S2.2-3 + [UCN C3.1
1.1 Overall project scope
111 Provide project dimensions (extents of the hybrid dune-dike system).
Specify the total area, elevation profiles, and physical extent of the hybrid dune-dike system.
Include maps to define the project boundaries.
112 Provide project coordinates (Geographic).
Provide precise geographic coordinates for accurate site identification and traceability.
1.2 Site identification
121  Climate conditions

Make a climatogram.

List abundant wind direction and seasonal wind patterns.

Include a tide chart + effect of an average storm tide.

List and description of valuable microclimates.

Perform a climatic temperature projection for 2050 and 2100 under a range of
scenarios, including +1.5°C and +3°C global temperature increases, using data
from authoritative sources such as IPCC reports. [dentify shifts in temperature,
precipitation, and wind patterns in relation to historical trends.

o O O O O

18
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O

Perform a climatic drought projection for 2050 and 2100 under the same
scenarios, analyzing potential drought intensity, frequency, and duration
changes.

Add projections for sea-level rise in 2050 and 2100, focusing on the impact on
local marine systems, coastal habitats, and the vulnerability of the project site
to flooding and other impacts related to rising sea levels.

If relevant, based on project scale and location, some or all of the above may be considered
in the site identification process.

12.2  Hydrological and floodplain zones

@)

o

O

O

O

Provide an estimated average annual + monthly precipitation number and a
literature prediction of precipitation patterns in the future (2050, 2100).
Estimate runoff from the site to channels and sea, including any impacts from
projected shifts in precipitation or temperature patterns

Provide local, regional, or state watershed plans.

List opportunities to capture, treat, and reuse rainwater and greywater (for
drinking water purposes)

Map the groundwater flows in and out of the ecosystem of interest, and identify
the groundwater storage layers.

Make a groundwater balance based on water extraction in the project's
neighborhood, if available, and under a drought scenario.

Make a map of the yearly, 10-, 20-, and 100-year floodplain zones.

For marine B-G infrastructure:

O

O

O

map the impacted areas under 10, 20, 50, and 100-year storm tide return
periods

Assess sea currents: Conduct hydrodynamic modeling to analyze the project's
effects on sea currents, including changes in velocity, direction, and sediment
transport pattern, in alignment with the objectives of the marine strategy
framework directive (2008/56/EC) or equivalent local standards for marine
ecosystem protection.

Incorporate storm surge analysis, assessing how sea-level rise and extreme
storm events might interact to influence coastal flooding, erosion, and
infrastructure risks.

If relevant, depending on the project's location and scale, this section may be adjusted
accordingly to meet the specific project needs.

123 Water quality

19
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O

Perform a water quality test using a verified procedure (chemical nutrient
analysis or biological MMIF analysis) to determine the water quality. Using the
European standard (see Water Directive: 2000/60/EC) or local equivalent
recognized as comparable in quality.

* Do not let the quality of the water body decline below the value at the

start of the project!

Using validated procedures, establish baseline water quality parameters for
nearby water bodies or runoff areas. During construction and operation, ensure
that runoff and interactions with adjacent aquatic systems maintain or improve
baseline quality, preventing sedimentation or contamination.

If relevant, conduct water quality tests and perform evaluations where applicable, based on
the project's environmental context.

1.2.4 Geotechnical information

O

@)

Perform sediment (soil in terrestrial systems) analysis to determine topology
and structure for stabilization.

Perform infiltration tests and measure the degree of compaction and
permeability.

Map the current sedimentation rate and erosion patterns in the project area.

If relevant, this geotechnical data can be adjusted to suit the specific site conditions and
project scope.

125 Habitats and vegetation composition

O

List and map the habitat types according to Annex | of the Habitat Directive
92/43/EEC or equivalent local standards recognized for habitat classification
and protection, with special reference to the priority habitats

Include red-listed plants, using the most local Red List available (regional,
national, or international) and following IUCN criteria.

List any endemic or habitat-specific species, especially ecosystem engineers
and keystone species, and the ecological processes they are linked to.

List any invasive plants, referencing official lists such as the EU list of invasive
alien species or relevant national or regional lists (e.g., the Belgian IAS list).
Map and track the coverage of different habitats and vegetation types, as
changes in coverage can indicate future environmental shifts due to climate
change, land-use changes, or the introduction of invasive species. This will allow
us to monitor changes in ecological health and better plan for conservation
efforts.

12.6  Animal composition

20
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o List the red-listed animal species that inhabit the area, with special reference
to the species listed in Annex Il of the Habitats Directive or comparable national
or local protection frameworks; start with the most local red list available
(regional, national, or international) and ensure compliance with IUCN criteria
where local lists are unavailable.

o List any invasive animals, referencing official lists such as the EU list of invasive
alien species or national/regional equivalents.

o List any animals that can be hunted or fished in the neighborhood according
to local regulations.

1.2.7  Spatial ecological structure and ecosystem functions

o Evaluate connectivity concerning important cross-ecosystem abiotic
processes.
Evaluate isolation from similar habitats at a regional scale.
List the most critical ecosystem functions and look further than the project
goals (use of specific tools, e.g., Van der Biest et al. 2020).

1.2.8 Anthropogenic Site Usage

o Are there historical, religious, or cultural buildings/sculptures present at the
site?

o Are essential recreational functions linked to the site or site surroundings
(cycling, hiking, walking trails, bivouacs, fishing, swimming, water sports, and
boating)?

o Are there essential societal functions related to the site (farm grounds, fishing
or drinking water ponds, green energy generation, public transport facilities)?

1.3 Monitoring and Adaptive Management Protocols

Design adaptive monitoring systems to track biodiversity, water quality, and the delivery of
ecosystem services.

Establish a feedback loop to ensure monitoring data informs responsive management and
supports re-certification every 10 years.
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2.Site Selection

15 total points possible

The strategic positioning of landscape projects is crucial for enhancing the livelihood of
organisms and inhabitants in that location. Points are earned by selecting an adequate area
for the project, considering local conditions, prioritizing the redevelopment of degraded sites,
and actively protecting sensitive ecosystems.

Source: SITES S1
2.1 Existing conditions prior to construction
(4 points)

o All points if the project is in an already developed area.
o Describe the previous land uses of the site.

2.2 Redeveloping degraded sites
(5 points)

e All project points focus on redeveloping a degraded or contaminated site.

o A degraded site in this context alludes to a natural environment degraded due
to an anthropogenic influence. To protect ecosystem function, reduce pressure
on undeveloped land, reduce resource consumption, and restore ecosystem
services to damaged sites by channeling development to previously developed
areas.

2.3 Protecting ecosystems and habitats
(6 points)

e Describe how the project addresses the protection of habitats for threatened or
endangered species:

o Explain the local issues related to the topic (why habitats are degrading and
species are fleeing) and how this project will combat these problems.

o Check Natura 2000, IUCN, and other equivalent local or regional conservation
goals to verify whether the project contributes to correct conservation
practices by either protecting or (re)creating the threatened habitat at that
location.

o Make a map indicating which parcels of the project ground would be
designated as such an area (before and after project execution).

2.4 Verification
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e Documentation Requirements:
o Submit a site selection report detailing historical and current site uses,
degraded site status (if applicable), and habitat maps.
o Provide photographic evidence or GIS (Geographic Information Systems) data
demonstrating site conditions.
e Assessment Method:
o Reviewers will validate compliance based on submitted reports and evidence.
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3. Pre-Design Assessment and Process

15 Total Points Possible

Emphasizes holistic site analyses, stakeholder collaboration, and climate resilience planning
to ensure a thorough understanding of site conditions and project implications before
implementation.

Source: Adapted from SITES S2
3.1 Site Analysis and Climate Resilience
(8 Points)

The Site Analysis and Climate Resilience Planning are essential for ensuring a comprehensive
understanding of site conditions and climate risks but are considered beyond baseline
requirements. These elements help guide the design process and provide a more detailed,
tailored approach to climate resilience.

e Perform a detailed site analysis addressing ecological, hydrological, and geotechnical
characteristics, including different levels of understanding :
o Site analysis (basic level): assess ecological, hydrological, and geotechnical
characteristics.
o Intermediate level (contextual intelligence): Analyzing social, economic, and
cultural factors that influence site resilience and sustainability.
o Advanced level (Holistic systems thinking): understand how interconnected
systems (natural and human) shape long-term site dynamics.
e Develop a climate resilience plan for projected climate scenarios (2050, 2100) and
integrate adaptive strategies to mitigate risks.

The different levels (basic, intermediate, and advanced) correspond to different point
allocations. A fundamental site analysis would be awarded fewer points. At the same time, a
more comprehensive approach (e.g, advanced) would earn more points, reflecting the
increased understanding and resilience measures incorporated into the project.

3.2 Stakeholder Collaboration
(7 Points)

o Engage local stakeholders, including community members, policymakers, scientific
experts, and marginalized groups, in the pre-design process.
o Engagement levels:
o Consultation (basics): when stakeholders provide feedback on plans but are
not actively involved in decision-making
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o Collaboration (intermediate): stakeholders contribute to discussions and have
some influence over project direction.

o Co-creation (Highest level): stakeholders are fully integrated into the design
process, making joint decisions with project teams.

While achieving the advanced level of analysis may be challenging for some projects, it is not
a requirement for certification. The system is designed to reward projects that demonstrate
progressive engagement levels as measured by site analysis and climate resilience. Projects
should aim to meet the highest level feasible within their specific context and resources while
keeping in mind the principles of just sustainability transition to ensure that societal changes
towards sustainability are fair and inclusive for all groups.

* Incentivize participation from disadvantaged and marginalized groups to ensure their
perspectives are heard, enriching the decision-making process and enhancing
project outcomes. This will promote equity and integrate diverse viewpoints.

e Ensure the design process incorporates inclusive hybrid solutions that integrate both
nature-based and engineered systems, addressing the diverse needs of
communities.

e Document stakeholder contributions and ensure their perspectives are reflected in
project goals, implementation, and design.

3.3 Verification

e Documentation Requirements:
o Submit a detailed site analysis report, including climate projections and
resilience strategies.
o Provide a map of stakeholders and a timeline of engagement, showing how
stakeholders are engaged at different stages of the project.
o Provide a record of stakeholder meetings, feedback received, and their
integration into the project plan.
¢ Assessment Method:
o Auditors will evaluate the quality and inclusivity of pre-design processes and
documentation.
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4. Site design

20 total points possible

This section builds on the comprehensive stakeholder collaboration conducted during the
pre-design phase to ensure that input is gathered before detailed design work begins. It
prioritizes strategies for accessibility, environmental integration, and water management to
create a sustainable and user-friendly environment. Following IUCN guidelines, participatory
approaches in the site design phase ensure community ownership and enhance the long-
term sustainability of project outcomes. By incorporating stakeholder insights into effective
stormwater management, reducing outdoor water use, and restoring aquatic ecosystems, the
site’s ecological health is enhanced. Additionally, the emphasis on accessibility ensures that
the site is welcoming and usable for all individuals, allowing for a more inclusive and engaging
experience. As emphasized in Section Fout! Verwijzingsbron niet gevonden.All site design
decisions should actively involve local stakeholders, including community members,
policymakers, and scientific experts.

Source: SITES C4.4 & C4.7
4.1 Human health and well-being
(Up to 8 points)

The accessibility and human well-being criteria are generally applicable to all site types,
including both dune-dike hybrid systems and marine infrastructure projects. However,
specific requirements (e.g, providing green spaces or recreational areas) are specifically
relevant for dune-dike systems or hybrid designs. For other types of marine infrastructure,
these criteria can be adjusted to suit the project’s context and ecological goals while ensuring
that public access, human well-being, and environmental integration remain priorities.

For Dune- dike sites:

e Promote site accessibility by incorporating the following (5 points):

o Locate the site near existing public transport or include plans to add a bus or
tram service.

o Include areas disconnected from all anthropogenic infrastructure (e.g., can you
have a panoramic view with no buildings in sight?).

o Provide pedestrian and bicycle infrastructure throughout the entire project
site.
Ensure the site is accessible to all individuals, including those with disabilities.
Provide public amenities, including restrooms, potable water stations, and
seating areas.
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e Provide green spaces and recreational areas to encourage physical activity (relevant
for DD hybrids only):
o Include arecreational area to enhance public engagement with nature (71 point).
o Provide properly managed access to existing recreational zones (like beaches),
ensuring that pressure on nature is minimized (1 point)
e Ensure that users can continue their current activities (e.g., the new structure does not
limit activities of the already present fishermen, sailing club, ...) (1 point)

While accessibility is essential for most projects, those focused on nature conservation or
sensitive areas like nature reserves may prioritize ecological preservation over recreational
infrastructure. In such cases, accessibility requirements can be adjusted to align with
conservation goals while meeting basic environmental standards.

4.2 Annex | habitat conservation and restoration
(Up to 7 points)
For Dune-dike or marine sites:

e Employ strategies to conserve or restore Annex | priority habitats in good state on the
site, such as locating construction activities and grading on previously degraded
locations, aiming to:

o Conserve at least 50% of the project’'s existing Annex | priority habitat area.
(This is part of the broader strategy for improving habitat function, but no
points are allocated for this criterion.)

o Conserve at least 75% of the project’s existing Annex | priority habitat area (7
point).

o Conserve at least 95% of the project’s existing Annex | priority habitat area (2
points).

Integrate Annex | priority habitats in the design of the blue-grey infrastructure. Besides the
presence of keystone species, the designed site should host:

e Atleast 30% of species mentioned in the EU habitat directive for the relevant habitat
(2 points)

e Allkeystone species and at least 60% of species mentioned in the EU habitat directive
for the relevant habitat (3 points)

If meeting these specific thresholds is not feasible due to site conditions (e.g, degraded
habitats or a lack of species diversity), aligning with EU Nature Restoration Law or using
alternative conservation and restoration strategies may be considered. Projects should aim
to meet these targets, but adjustments can be made based on the project's specific context.

e Prevent the use and spread of invasive species by demonstrating effective
management and ensuring they are not distributed (7 point).
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e Optimize local and regional connectivity by avoiding or removing barriers to abiotic
and biotic fluxes across the system’s boundaries (1 point)

4.3 Water Management
(Up to 5 points for terrestrial B-G infrastructure)
For Dune-dike sites

e Manage precipitation and stormwater runoff: define infiltration targets for rainwater to
reduce runoff, including on sloping surfaces of the dike. While Preventing saltwater
intrusion to maintain groundwater quality and restore aquatic ecosystems. These
targets should be site-specific, informed by local precipitation patterns, soil
characteristics, and topography, to ensure effective rainwater absorption and minimal
runoff. Guidance should be provided by using regional climate models or hydrological
studies to set quantitative infiltration goals.

o Permeable surfaces cover at least 10% of the horizontal or sloping dike surface.
(1 point).

o Permeable surfaces cover at least 30% of the horizontal or sloping dike surface
(3 points).

o Permeable surfaces cover more than 30% of the horizontal or sloping dike
surface (4 points)

e Reduce groundwater use and avoid saltwater intrusion (7 point).

For Marine sites:

e Avoid sediment disturbance caused by changes to sediment topography to protect
key marine ecosystem functions, including nutrient cycling, carbon storage, and
habitat stability (2 point).

¢ Incorporate site-specific sediment stabilization measures during the construction and
operation phases to maintain ecological balance and support marine biodiversity (3
Point).

4.4 Verification

e Documentation Requirements:
o Submit site design plans that highlight accessibility features and allocate green
space.
o Provide documentation for annex | habitat management and species
conservation.
o Include user feedback post-implementation, if available.
o Assessment Method:
o Visual inspections, in situ visits, and reviews of design documents by certified
auditors.
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5. Nature-Based Solutions (NbS)

10 Total Points Possible

This section prioritizes integrating nature-based solutions to enhance ecosystem
connectivity, promote biodiversity, and provide co-benefits, including flood mitigation and
carbon sequestration.

Source: Adapted from IUCN NbS Framework
5.1 Ecosystem Connectivity
(5 Points)

e Enhance connectivity between ecosystems by reducing habitat fragmentation.
o Develop buffer zones and corridors to facilitate the movement of species.

Points will be awarded based on the quality of the provided ecological assessments and GIS
maps, as well as how well the project demonstrates enhanced connectivity and co-benefits.
Expert review will determine if the required documentation meets the standards for full points

5.2 Co-Benefits
(5 Points)

The design must include incorporating designs that provide multiple co-benefits, such as
flood mitigation, carbon sequestration, ecosystem services, and improved water quality.
Projects that integrate these elements effectively will be eligible for the full five points.

5.3 Verification

e Documentation Requirements:

o Provide ecological impact assessments showing enhanced connectivity and
co-benefits.

o Submit GIS maps demonstrating buffer zones and corridors (used as
conservation strategies to protect sensitive landscape patches from external
pressures).

¢ Assessment Method:

o Ecological experts will validate connectivity improvements and the integration

of ecosystem services and co-benefits in the project design.
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6. Materials and construction practices

20 total points possible

A significant portion of the points earned in the DuneFront rating system is allocated to this
category to emphasize the importance of selecting materials with minimal environmental
impact, promoting resource efficiency, and reducing waste. This focus supports the
conservation of natural resources and encourages innovative practices that can enhance
long-term sustainability.

Source: LEED BD+C v4 MR category
6.1 Life cycle assessment
(Up to 5 points)

o Complete a life cycle assessment over the expected lifetime of the structure using
validated LCA software (2 points for completion).

o the LCA analysis shows a minimum reduction in at least three of six impact categories,
while there is no significant increase in the impact for the remaining categories (one
must be global warming potential; others include ozone depletion potential,
acidification potential, eutrophication potential, smog formation potential, and non-
renewable energy consumption) compared to a baseline project:

o 5% reduction (1 point).
o 10% reduction (2 points).
o 15% reduction (3 points total, including the previous 2 points).

6.2 Use of Recycled Materials
(Up to 4 points)

o Atleast 50% of the products used are extracted, manufactured, and purchased within
a 200 km radius of the project site (2 points).

e Recycled content constitutes at least 10% of the total materials being used for
construction (2 points).

While the LCA assesses the environmental impact of materials over their life cycle, this
section provides additional credit for using recycled materials sourced explicitly from within
200 km of the project site and for meeting the recycled content requirements in
construction.

o If sand used for dune building qualifies as recycled material, such as sand resourced
from dredging or reprocessed sites, it can significantly contribute to the recycled
content requirement. Ensure proper documentation of the sand’s source to justify its
inclusion as recycled material.
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6.3 Transparency and Safer Chemistry
(2 points)

o At least 50% of materials and products being used for construction have third-party
verified LCA-based Environmental Product Declarations (EPDs).

The LCA evaluates the overall environmental impacts, but Transparency and Safer Chemistry
focuses on ensuring materials meet health and safety standards through third-party verified
EPDs, which is distinct from the LCA's scope.

6.4 Environmental Air Quality During Construction
(Up to 6 points, 4 points for at least two bullet points)

e |Implement and document measures for dust generation during construction activities:
o Develop and follow a dust control plan that includes practices such as water
spraying, the use of dust suppressants, and covering stockpiles.
o Monitor the frequency and effectiveness of dust control measures throughout
the construction process.
o Include third-party verification and air quality monitoring to show compliance
with local air quality standards.

Even if dust control is not directly relevant to the project (e.g, in cases of low dust generation),
an assessment plan must be created to demonstrate how the project would address dust
control and air quality if needed. This plan ensures eligibility for points related to
environmental air quality.

e Apply specific techniques for dust control on unpaved roads and construction areas
o Use gravel on unpaved roads, implement wheel-washing stations to prevent
dust tracking on public roads, and measure/record the application of dust
control materials and several vehicles using wheel-washing stations.
e Reduce emissions from construction equipment and vehicles by deploying low-
emission or electric vehicles and machinery for at least 50% of the total equipment
used.

6.5 Diverting Construction and Demolition Materials
(up to 3 points)

e Implement a recycling program for concrete, metals, wood, and other materials.
o 50-75% of waste is diverted from landfills or recycled (1 point).
o 76-85% of waste is diverted from landfills or recycled (2 points).
o >85% of waste is diverted from landfills or recycled (3 points).
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7.Monitoring and Maintenance

10 total points possible

Continuous site monitoring is necessary throughout the project’s lifetime and long after NbS's
establishment to obtain information about the site’s health and progress toward established
goals. An intensive or fit-for-purpose monitoring schedule is, therefore, essential. Site
maintenance should occur when applicable, or when monitoring calls for it, to correct
mistakes or failures and ensure the project remains sustainable.

Source: SITES S8, IUCN C7, C1,C3, C5
7.1 Renewable Resources
(1 point)
o Renewable resources meet the site's electricity needs (e.g., light posters on a dike).

The monitoring schedule should be tailored to the project's specific needs and designed to
meet its objectives. It should be intensive where required, based on project size, complexity,
and ecological goals, ensuring that site performance and sustainability are continuously
evaluated.

7.2 Reduce outdoor energy consumption
(up to 2 points)

o Select lighting and other equipment (such as machinery used for sand nourishment of
the dune belt) requiring electricity to achieve an annual energy reduction from an
estimated baseline usage:

o 60% reduction in total baseline energy (1 point).
o 90% reduction in total baseline energy (2 points).

The baseline energy consumption refers to the estimated energy usage of the site or
equipment before implementing any energy-efficient strategies. This baseline should be
established at the beginning of the project and used to calculate the reduction in energy
consumption.

7.3 Air quality protection during landscape maintenance
(up to 2 points)

o Low-emission or electric equipment is used for at least 50% of the landscape
maintenance activities (7 point).
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o Measure air quality monthly with comprehensive PM2.5, PMIO, VOCs, and NOx
measurements, ensuring values are within acceptable limits per local standards (7
point).

Ensuring air quality protection during landscape maintenance is relevant as it helps minimize
pollution from construction and maintenance activities, contributing to healthier
environments and compliance with local air quality standards

7.4 NbS monitoring / Monitoring NbS effectiveness
(up to 5 points)

o Adaptive management based on monitoring data: Utilize results to make necessary
adjustments to NbS, ensure resilience against challenges such as invasive species or
environmental changes, and ensure long-term viability (1 point).

o Community engagement in monitoring: Involve stakeholders in monitoring biodiversity
and ecosystem services to foster ownership and improve data quality (1 point).

Track key ecosystem services: Monitor the provision of key ecosystem services, such as
biodiversity and improvements in water quality, where applicable. Water quality monitoring
is relevant only when the project impacts water bodies, ecosystems, or areas where water
quality is a key concern for ecological health or community well-being. (1 point)

o Develop and implement a monitoring plan (1 point)
o A monitoring and evaluation plan must address ecological, social, and
economic outcomes.
The plan should define periodic evaluation intervals and methodologies.
The plan should include a list of indicators (e.g., climate, water quality,
hydrological, geotechnical) that can be monitored over time.

7.5 Verification

o Documentation Requirements:
o Submit periodic air quality reports, energy usage logs, and NbS monitoring.
o Provide a maintenance log for renewable resource installations.

o Assessment Method:
o Periodic site audits and reviews of maintenance records
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8. Communication

5 total points possible

Throughout a project’s lifetime, communication about the established targets and planned
construction is necessary to obtain approval from local and regional authorities. Co-creation
with stakeholders should be incorporated, ensuring that their insights and priorities shape
the project’s design, implementation, and management. This collaborative approach builds
trust and ensures that the NbS meets the community's needs. By making the project design
and execution transparent, people will understand why the construction of the NbS is vital
for the well-being of the surroundings. Additionally, stakeholder involvement enriches the
educational potential of the project, creating opportunities to engage. Such an NbS is also
ideal for educating children and students about valuable biological or environmental topics.
A basic level of stakeholder involvement should be included as a prerequisite, such as
consultation or feedback mechanisms, with additional points awarded for deeper
engagement, such as co-creation, collaborative design processes, or long-term partnerships.

Source: SITES S9, IUCN S8.1
8.1 Engagement
(up to 4 points — one per completion of bullet point)

o Collaborative outreach: Create a website to effectively depict project progress
and clearly explain project goals and targets, or establish social media
accounts to showcase goals in an engaging and informative manner for
stakeholders.

o Community feedback mechanisms: Send out a questionnaire to the local
inhabitants, workers, farmers (or fishers), visitors (perhaps tourists), elderly
associations, intensive recreational users, and politicians to gain insight into the
approval rate of the project and information these people find essential during
the development of the project.

o Empowering local ambassadors: Train residents to serve as guides on the
project site and provide tours to inform guests.

= This has the benefit of including locals in the project, who can spread
the word.

o Educational collaboration: Invite schools, universities, and senior associations
to the project site and showcase topics of interest.

» This can be very broad, from looking at plants with children to
understanding hydrodynamics and measuring water quality with
university students

8.2 Sustainability Awareness
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(1 point)

o Describe the initiatives to promote sustainability awareness in the local community
from this project.

Verification

e Documentation Requirements:
o Submit records of stakeholder engagement activities and program
participation.
o Provide feedback collected from participants and stakeholders, highlighting
their contributions to the project design and implementation.
¢ Assessment Method:
o Evaluations based on submitted reports and periodic engagement reviews,
with a focus on the inclusivity and effectiveness of collaborative activities.
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9. Innovation and regional priorities

5 total points possible

Source: SITES S10.1
9.1 Innovative Practices
Achieve at least two of the following to receive 5 points:

o Substantially exceeds measurable performance requirements for the project's water,
soil, vegetation, material selection, and energy usage.

o Implementation of innovative technologies or practices not yet widely adopted in the
industry (e.g., advanced renewable energy systems, innovative water treatment
processes, or novel construction materials that reduce environmental impacts).

o Achieve certifications beyond standard requirements (e.g, Cradle to Cradle
certification' For materials).

To receive the full 5 points, the project must meet at least two of the criteria. If only one is
achieved, the project will receive O points for this section.

9.2 Verification

e Documentation Requirements:
o Provide evidence of innovative technologies or practices used.
o Submit performance data demonstrating measurable improvements.
¢ Assessment Method:
o Reviewers will evaluate innovation claims against industry benchmarks.

" https://c2ccertified.org/the-standard
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10. Conclusion and prospects

The DuneFront rating system offers a structured and adaptable framework for evaluating
hybrid dune-dike projects. Integrating categories such as ecosystem services, stakeholder
engagement, and sustainable construction ensures comprehensive assessment and long-

term resilience. The diagram presents a visual representation of how these components align
to achieve this goal:
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Figure 10-1: Example Distribution of category weightings in the Dunefront Rating System

As the system is applied to the DuneFront demonstrators, it will be refined further based on
real-world feedback and performance evaluations. This iterative process will enable
necessary adjustments to enhance its effectiveness and practical application. Additionally,
continued alignment with the rating system for marine infrastructure currently being

developed by Transeation will further strengthen its integration into broader sustainability
frameworks.
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Resources
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SITES v2 Rating system
o SITES Rating System and Scorecard | U.S. Green Building Council (usgbc.org)
* Download the folder to obtain complete manual (SITES-Rating-System-
June-2015)
Coastal Resilience Index
Integrated Coastal Management Zone
o Definition and objectives
o Website European Commission with information about EU strategy (EU
recommendation on ICZM of 30 May 2002 (2002/413/EC)) and ICZM
information platforms
Envision
o https://www.structuremag.org/?p=12266
o https://ascelibrary.org/doi/10.1061/9780784482650.050
o https://sustainableinfrastructure.org/envision/use-envision/
Green Shores for Shoreline Development
o https://stewardshipcentrebc.ca/green-shores-home/gs-programs/gssd/
o https://stewardshipcentrebc.ca/PDF_docs/greenshores/Resources/GSSD_Pil
otEditionApril2020.pdf
IUCN Global Standard for Nature-based Solutions : first edition | IUCN Library System

o Je kunt deze tool gratis gebruiken, maar je moet een account aanmaken en
opgeven waarvoor je het wilt gebruiken.
o Get started | Nature-Based Solutions (iucn.org)
* login-user-guide.pdf (iucn.org) handleiding inloggen/aanmelden
2020-020-En.pdf (iucn.org) (korte samenvatting)
2020-021-En.pdf (iucn.org) (complete handleiding => belangrijkste)



https://www.usgbc.org/resources/sites-rating-system-and-scorecard
https://toolkit.climate.gov/tool/coastal-resilience-index
https://www.coastalwiki.org/wiki/Integrated_Coastal_Zone_Management_(ICZM)
http://ec.europa.eu/environment/iczm/rec_imp.htm
http://ec.europa.eu/environment/iczm/rec_imp.htm
http://ec.europa.eu/environment/iczm/rec_imp.htm
https://www.structuremag.org/?p=12266
https://ascelibrary.org/doi/10.1061/9780784482650.050
https://sustainableinfrastructure.org/envision/use-envision/
https://stewardshipcentrebc.ca/green-shores-home/gs-programs/gssd/
https://stewardshipcentrebc.ca/PDF_docs/greenshores/Resources/GSSD_PilotEditionApril2020.pdf
https://stewardshipcentrebc.ca/PDF_docs/greenshores/Resources/GSSD_PilotEditionApril2020.pdf
https://portals.iucn.org/library/node/49070
https://www.nbs-sat.iucn.org/get-started
https://nbs-test.iucn.org/sites/nbs-sat.iucn.org/files/support/login-user-guide.pdf
https://portals.iucn.org/library/sites/library/files/documents/2020-020-En.pdf
https://portals.iucn.org/library/sites/library/files/documents/2020-021-En.pdf

