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Abstract

This paper explores the consequences of a shift in Dutch coastal
management. The management approach transitioned from aiming to
keep the sea at bay toward the stimulation of dynamic sea-land relations.
This shift toward “dynamic management” can be seen as part of wider
trends in both ecological and science, technology, and society thinking on
coasts as amphibious more-than-human entanglements. We draw on a
case study of the Wadden Sea barrier island Ameland to develop the
notion of amphibious response-ability. We show that while dynamic
management enabled amphibiousness in the land—sea interface, it limited
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other types of amphibiousness, with consequences for the possibilities
to respond to coastal changes. These consequences for amphibious
response-abilities became critical when rapid coastal erosion threatened
and partially destroyed a gas platform. Our case shows that even when
coastal management regimes are amphibious because they unleash and
build on natural processes, they can still have harmful consequences, and
they can in fact limit the possibilities for integrated responses to coastal
change. We conclude by suggesting that heterogeneous knowledge alli-
ances are needed to expose and work with the politics of (amphibious)
coastal management regimes.

Keywords
dynamic management, response-ability, amphibiousness, Wadden Sea,
mining remediation

Introduction

This paper explores a major shift in coastal management in the Wadden Sea
region of the Netherlands, and its consequences for diverse humans and
nonhumans. The Wadden Sea region is an intertidal system of sand and mud
flats, meaning it is an amphibious place where land and sea meet and
mingle. The area changes constantly in form through the dynamic interplay
between wind, water, waves, vegetation, and sand. These dynamics are
praised as extraordinary by many and motivated United Nations Educa-
tional, Scientific and Cultural Organization (UNESCO) in 2009 to recog-
nize the Wadden Sea as a World Heritage site (UNESCO World Heritage
Convention n.d.). At the same time, these dynamics destabilize coastlines
and present challenges for human and nonhuman communities that populate
the islands and the northern coast of the Dutch mainland. Through a case
study of Dutch barrier island Ameland, we analyze the shift in management
from “keeping stability” toward “managing dynamics” to understand the
kind of responsibilities this shift enables and constrains.

Since the early twentieth century, the Dutch government has aimed at
enhancing coastal stability and keeping the unpredictable, potentially
destructive, sea at bay (Bijker 2007a; Disco and Toussaint 2014). Evi-
denced by two major coastal engineering projects, this approach was based
on reducing the interplay between land and sea by using solid infrastruc-
tures such as seawalls, dikes, or dunes (Helmreich 2019; Schmitt 2018;
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Disco 2002). This management approach is well-known worldwide and has
influenced coastal management regimes across the globe (Zwarteveen
2015; Morita 2016). The labor-intensive practices of helm-grass planting
by Dutch island communities to reduce coastal erosion are less well-known
(Clarke and Rendell 2015; Woodall and Lund 2009).

From the 1970s, Dutch coastal management gradually shifted from
keeping the sea at bay to guiding the amphibious interplay of land and
sea. This “dynamic management” approach increasingly gains interna-
tional popularity (Deltacommissie 2008; Interreg North Sea Region
(EU) n.d.; Loftler et al. 2016; van Slobbe et al. 2013) and is exemplary
of the growing attention to amphibious infrastructural solutions that
embrace land—sea entanglements that are presumedly better able to antici-
pate rising sea levels and storms associated with the climate crisis (Morita
2017; Wesselink 2016). Dynamic management has been promoted as a
more natural approach to coastal management because it allows hydro-
morphological processes to run their course. However, despite these pro-
mises of naturalness, the shift to dynamic management does not abandon
human interventions. On the contrary, it involves large-scale engineering
interventions such as controlled flooding or relocating large amounts of
sand to balance and mitigate erosion processes around islands (Ebbens
2022; Borsje et al. 2018).

Through the conceptual lens of amphibiousness (Jensen 2017; Krause
2017; Jensen and Morita 2015), we examine how shifts in management can
change the flows and entanglements of water, land, and humans. As we will
show, the shift in management approach from helm-grass planting to large-
scale engineering enabled certain amphibious entanglements but prevented
others from coming into being. At the west coast of Ameland, the contrasts
between stability and turbulence are particularly stark as currents, wind, and
waves erode the coast quickly, and frequent management intervention is
undertaken to keep the coastline in place (Schmitt 2018; Vermaas et al.
2019; Ebbens 2022). For this reason, this case is uniquely suited to inter-
rogate the assumptions and performativity of the dynamic management
approach for enabling certain amphibious relations while neglecting oth-
ers. Specifically, we discuss how the introduction of dynamic manage-
ment transformed relations of responsibility. We illustrate this argument
by analyzing a disruptive event in 2019, when a nascent gas exploration
site in the dunes of Ameland was partly eroded, resulting in the release of
chemicals into the sea. This event shows that the dynamic management
approach enacted distanced relations of responsibility, which stalled an
adequate response to coastal erosion. We conclude by reflecting on the
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need for the concept of response-ability within amphibious studies and
management practices to attend to the politics within amphibious entan-
glements and flows.

Our analysis is based on two months of fieldwork at Ameland, during
which the first author conducted about forty semi-structured and informal
interviews and undertook guided walking, bike, horse, and car tours across
the island. All respondents were briefed about the goals and outputs of the
research and about their option to withdraw according to the Nethics Code
of Ethics. Interviews were held with two current employees of Rijkswater-
staat (the executive agency for coastal protection of the Dutch Ministry of
Transport, Public Works, and Water Management) and three former
employees of the local Rijkswaterstaat office; a former helm-grass planter;
the former senior ecological manager of the company that owned the gas
platform (NAM, Nederlandse Aardolie Maatschappij, a partnership
between ExxonMobil and Shell); residents of the island; local governmental
authorities; politicians; site managers; and researchers studying sand move-
ments (ecologists, hydrologists, and geomorphologists). Fieldwork insights
were complemented with desk research and targeted interviews. After a first
fieldwork period in spring 2021, the first author returned to the island in
winter 2022 to see firsthand how winter storms can quickly and dramati-
cally change the dunes, rehear and elaborate on the stories of the islanders,
receive their feedback on preliminary analyses, and discuss anonymity and
use of names. Several Rijkswaterstaat employees and NAM employees
offered feedback by commenting on earlier drafts of this article.

Amphibious Response-ability

Dutch coastal engineering projects in the twentieth century have managed
amphibious environments through strictly separating land and sea (van
Koningsveld and Mulder 2004; de Vriend et al. 2015; Bijker 2007a). These
projects were enabled by technological advances and reflected a land—sea
dichotomy (Zwarteveen 2015; Helmreich 2011). The last decade saw a grow-
ing number of publications in anthropology, science studies, and affiliated
disciplines exposing the limitations of this dichotomy and the policies it under-
pins (Anderson 2012; Pauwelussen 2017; Steinberg and Peters 2015), and
reconceptualizing the fluid, more-than-human and emergent relationality of
coastal and marine environments (Gumbs 2020; Pauwelussen 2021).

In this search for fluid thinking, the concept of amphibiousness has
gained traction as an analytical tool to foreground the dynamic entangle-
ment between land and sea and the practices that these entanglements



Meesters et al. 5

involve and enable (Gagné and Rasmussen 2016; Jensen 2017; Krause
2017). As such, amphibiousness has been used to challenge dualist concep-
tions of land and sea and destabilize separations in the governance regimes
through which land and sea are managed. As a result, perspectives on coasts
shifted from seeing them as borders between land and sea to seeing them as
hybrid land—water interfaces involving both human and more-than human
agencies (Krause 2017). This shift runs parallel with wider trends in eco-
logical thinking, coastal safety, and societal understandings of water, which
increasingly move away from the idea that natural forces can or should be
fully controlled (Wesselink 2016; Nelson et al. 2020; Tubridy et al. 2022).
Conceptualizing areas and infrastructures as amphibious has also influ-
enced coastal engineering, including dynamic management approaches,
helping engineers to understand and intervene in coastal or delta regions
in a way that fosters the intermingling of water, land, and human dwelling in
these areas (Bijker 2007b; Carse 2012; Lahiri-Dutt 2014). For example,
amphibiously oriented infrastructures such as particular forms of dams and
dikes can sustain human dwelling in flood-prone landscapes (Morita 2016;
Barba Lata 2017).

Beyond fostering the hybridity of coastal environments and
infrastructures, the concept of amphibiousness has also infused concep-
tualizations of the relational more-than human practices through which
reality takes shape. Amphibiousness as a theoretical concept has been
used for its connotation of “ambiguity” and “moving in-between
worlds” to put center stage the junctures between multiple placemaking
and worldmaking practices (Gagné and Rasmussen 2016; Pauwelussen
2021; ten Bos 2009). Amphibiousness as a theory and method thus
destabilizes modernity’s categorizations of the world into dichotomies
(land/sea, mind/body, and nature/culture), focusing instead on their
material and conceptual leakiness (Ballestero 2019). Along that line
of thinking, Neimanis’s (2017) posthumanist feminist phenomenological
work on “bodies of water” suggests that humans in relation to deltas,
coasts, and watersheds together form bodies that are always in a process
of transformation, where bodies do not have determined contours.
Instead, they are “leaky”: they are entanglements that interpermeate and
partially flow into each other (Neimanis 2017; Pauwelussen 2022). It is
through their interpermeability that bodies and entities become
entangled and take particular forms and shapes (Barad 2007; Haraway
2008). Amphibiousness, then, is about the flows between different kinds
of human and more-than-human bodies, and how these encounters shape
what they become and what they can do (Barad 2013; Neimanis 2017).
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Applied to amphibious settings, how bodies are shaped by their coastal
entanglements affects the set of actions that become possible in responding
to coastal change as well as the distribution of coastal risks and responsi-
bilities (Carse 2012). Such distributions are “thick with politics” (Bijker
2007b, 109), sometimes placing large burdens of responsibility with actors
who have few possibilities to act (See and Wilmsen 2020; Kaufmann,
Priest, and Leroy 2018). The connection between responsibilities and pos-
sibilities to act is expressed in the feminist posthumanist reconceptualiza-
tion of responsibility as response-ability (Barad 2007; Haraway 2012). The
term response-ability posits “actions” as “responses,” because activities are
always reactions to the already ongoing formation of relations (Brown and
Dilley 2012; Fukukawa 2019). Therefore, response-ability turns our atten-
tion to the conditions for action rather than to the actions themselves (Barad
2010, 2007; Giraud 2019). In other words, response-ability is not about
assessing individual actions but about the entanglements that disable and
enable actions (Thaler 2022). In contrast to a rule-governed idea of respon-
sibility, response-ability draws on ambiguity and situatedness “where to be
responsible is to remain receptive and responsive within the encounter”
(Beausoleil 2017, 294). Thereby, the concept helps to focus on the pro-
cesses through which agency emerges and is distributed and to the politics
that are implied in these processes.

While amphibiousness is a powerful concept to think and design more
fluidly, complementing it with a notion of response-ability allows us to
examine the politics involved in what kind of flows are assumed, desired,
neglected, or rendered invisible. The entanglements and flows enacted by
coastal management regimes are thus politically conditioned, as they
prompt possible responses to some futures and not others (Uruena 2022).
We introduce the notion of amphibious response-ability to attend to the
relational possibilities for responses in coastal settings, how they shape
which things are allowed to flow and entangle more than others, and how
they affect the ways in which amphibiousness plays out in practice (ten Bos
2009; Helmreich 2011; Jensen and Morita 2015).

In this article, we compare the amphibious qualities and corresponding
response-abilities in the dynamic management approach with those pres-
ent during the preceding approach of helm-grass management. We explore
the human—land—sea entanglements enacted in both approaches and ana-
lyze which possibilities to respond emerged because of these entangle-
ments. Acknowledging the politics in generating response-abilities, we
begin by comparing helm grass with dynamic management to show both
management regimes are similar in the sense that both deliver capacities
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to respond to coastal change by virtue of more-than-human arrangements.
However, they differ in their understandings and enactments of amphi-
biousness, because of their temporal orientation, scope, and definition of
safety, all of which account for differences in the more-than-human
response-abilities the two regimes bring forth, which we subsequently
discuss.

Maintaining Ameland’s West Coast
Planting Helm Grass

Sand circulates between large sandbanks north of Ameland and the
coast of the island (Van Rooijen 2014). For generations, coastal man-
agement in Ameland relied on capturing and stabilizing incoming sand.
In the dunes, this was done by planting helm grass to create a wind
shadow—a place behind which wind is blocked and sand could settle.
Repeated helm-grass planting enables dunes to grow over multiple years
(Arens and Van der Wal 1998; Clarke and Rendell 2015), resulting in
permanently green, steep dunes (Provoost and Bonte 2016). However,
dune growth is regularly interrupted when the sea eats chunks of the
coast due to winter winds and springtides, after which helm-grass plant-
ing would build them up again. This shows the porosity of the island’s
coastline, and how efforts to stabilize the coast are situated in an
ongoing interplay between stabilization and erosion processes. Navigat-
ing this dynamic interplay has shaped the situated knowledge of local
coastal managers.

Until 1990, ten helm-grass planters employed by the local Rijkswa-
terstaat office through local contractors were used to meticulously
replant bare patches in the dunes on a daily basis. Ten other Amelanders
were employed full-time by Rijkswaterstaat to monitor the dunes. Both
groups relied on their situated, practical knowledge, and formed a col-
lective of “eyes on the ground” that was able to determine the design of,
and strategy for, realizing and repairing dunes. This practical knowledge
had been developed through intergenerational and ongoing tinkering
with the situated amphibious interactions between water, wind, sand,
and grass and through frequent adaptation to disruptions when the coast-
line was in danger of becoming too leaky. Many of the coastal man-
agement activities concentrated on preparing for and responding to high
tides and storms, for instance, by replanting damaged patches, putting
up emergency barriers, or repairing monitoring technology during
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nightly storms (former helm-grass planter, face-to-face interview, April
21, 2021). In this arrangement of localized coastal management, Ame-
landers enjoyed considerable autonomy in determining appropriate
responses to disruptions.

The detailed work of planting led to every spot in the dunes being
checked regularly to the extent that every “rabbit hole was planted with
helm grass, so to speak” (former Rijkswaterstaat team leader Ameland,
face-to-face interview, April 28, 2021). Such monitoring was motivated
not only by safety concerns but also by the valuation of historical coastal
management work and the resulting high dune row as a shared heritage. To
one respondent, the dunes were material expressions of a shared history of
land reclamation and coastal maintenance. In this way, the landscape
functioned as an archive for stories of coastal dwellers and dialogues
between humans, the island, and the sea. Because of this broader range
of affective relations, respondents who were not formally assigned to
coastal monitoring or maintenance also expressed a sense of collective
responsibility to take care of the dunes. For example, one respondent said
that even though he was not involved in the practice by himself, he felt
connected to the dunes because fellow Amelanders used to “help the
dunes” by planting helm grass (resident 2, face-to-face interview, April
24,2021). This shows that affective relations involved in maintaining and
sustaining the stability of the coast in a constantly changing environment
also distribute engagement with and responsibility for coastal manage-
ment as a community-based practice.

Historical Dutch coastal governance that promoted coastal manage-
ment systems organized around helm-grass planting and dune mainte-
nance is exemplary in assigning relative autonomy to local and regional
governments. Particularly in northern Dutch provinces, there is a long
history of regional autonomy in water management, in which villages
independently organized the maintenance of coasts and dikes, dating back
to the start of land reclamation practices in the Middle Ages (Kaijser
2002). However, the independence of the northern provinces also left
these coastal regions with limited resources for ensuring the safety of the
Wadden Sea islands (Kaijser 2002). This became critical in the 1980s
when multiple hectares of dune area were eroded by floods, resulting in
increased attention to the need for profound interventions to address the
projected effects of climate change, including sea-level rise and increased
frequency and intensity of storms. This stimulated a growing realization
that localized practices would not suffice to safeguard the islands from
erosion (Arens, Loffler, and Nuijen 2007).
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The Shift to Dynamic Management

Because of intensified coastal erosion in the 1970s and 1980s, the head
office of Rijkswaterstaat no longer considered helm-grass coastal man-
agement sufficient to ensure coastal safety and adopted the dynamic
management approach (Loffler et al. 2016; van Koningsveld and Mulder
2004; Ministerie van Verkeer en Waterstaat 1989; Rijkswaterstaat
employee 1, face-to-face interview, April 22, 2021). This also entailed
a shift in the organization of coastal management, from the local Rijks-
waterstaat office with employees living on the island to Rijkswaterstaat
headquarters. And it involved a fundamental change in understanding
coastal safety from a preference for static dunes that could keep the
water out to one that ensures a minimum amount of sand to provide a
safe “coastal base.” This shift was motivated by Rijkswaterstaat’s obser-
vation that there was a lack of incoming sand that could be captured
with helm grass. In comparison to helm grass planting, sand suppletions
were more amenable to centralized control and scaling and were there-
fore considered better able to keep up with sea-level rise in the coming
200 years (Vessem, Cleveringa, and Dijkhuis 2006, 52). Rijkswaterstaat
also preferred dynamic management over dike-like helm-grass dunes, as
the latter was considered less “natural” because they did not allow for
irregular and rough morphological features in the coastline (Arens, Lof-
fler, and Nuijen 2007; DHV 2005; Rijkswaterstaat employee 1, online
interview, July 1, 2022).

Sand suppletions are large-scale operations where sand is replenished on
beaches or foreshores (the area that falls dry in low tide) to sustain a coast-
line or reclaim land. To replenish the beaches of Ameland, sand suppletions
are carried out by vessels that dredge sand from the seabed about ten kilo-
meters north of the island. The vessels relocate this sand to the foreshore or
the beach, and the wind then transports the sand to the dunes. Determining
the locations for collecting, dumping, and monitoring of sand is a complex
task that involves modeling and engineering (Bruun 1989; Elias et al. 2022;
Rijkswaterstaat employee 1, face-to-face interview, April 22, 2021; Rijks-
waterstaat employee 2, online interview, June 17, 2022). These activities
require different skills, equipment, and expertise than were available among
the Amelanders. Local knowledge and monitoring practices were no longer
needed, and the number of Rijkswaterstaat employees based on the island
gradually reduced to one part-time relations manager (de Amelander 1998).

The shift in coastal management sparked reservations among Amelan-
ders. Amelanders were suspicious about the loss of jobs and the economic
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rationale behind the shift. In the context of general austerity policies of
the early 1990s in the Netherlands (Montesquieu Instituut n.d.), they
wondered whether the change to sand suppletions was part of national
cost-reduction strategies. Some Amelanders also considered the lack of
maintenance for the green dunes as a lack of respect for the historical
achievements of the islanders’ ancestors in coastal management (resi-
dent 1, face-to-face interview, April 25, 2021). While these two reser-
vations persisted, a third reservation that related to coastal safety
gradually diminished over time. Although Amelanders had initially been
skeptical about the possibility of safeguarding the island without stable
dunes, at the time of research, Amelanders felt safe in the sense that
they believed that “Rijkswaterstaat would not let them drown” (resident
1, April 25, 2021). National policy evaluations confirmed that the
amount of sand in the coastal system had even increased, which was
seen to demonstrate the effectiveness of dynamic management for pre-
venting flooding (Ebbens 2022).

Dutch coastal management thus transitioned from a coastal safety
regime based on stabilizing the dunes with helm grass toward a regime
based on the principle of unleashing natural processes (i.e., using the
wind to carry the sand from the beach). Both regimes include amphi-
bious entanglements. Helm-grass planting functions within the dynamics
of existing incoming sand flows, enacting coastal managers with their
hands and feet in the sand and their eyes on the coastline. The helm-
grass planting practices facilitated diverse, practical, community, and
place-based entanglements between humans, sea, and dunes. These
entanglements can be described as amphibious because humans and the
coast shape each other within the dynamics of land—sea relations. How-
ever, in this approach, land and sea continued to be visibly separated. In
contrast, the dynamic management regime denounced a rigid separation
between land and sea and actively created an amphibious transition
zone in which dunes are shaped by waves and sand suppletions. This
approach enacted a relatively dynamic coastline with sand on the move
but with coastal managers primarily operating at a distance from the
Dutch mainland and based to a greater extent on scientific hydromor-
phological expertise.

This shift in national coastal management starting in the 1990s can
therefore be seen as a shift in amphibiousness response-abilities. It estab-
lished new coastal entanglements and disabled others and it also enacted a
change in the abilities to respond to coastal changes. Below we illustrate
how this change in abilities to respond came with risks.
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The Sea Dismantles a Gas Exploration Platform

Although the dynamic coastal management regime was promoted as a more
effective and natural approach to enhancing coastal safety, not all unleashed
natural processes were fully under control. While some flows of water and
sand were desired—Ilike those enabled by sand suppletions—other flows
were unforeseen or neglected. At the southwest coast of Ameland, the North
Sea displayed an exceptional hunger for sand, leading Rijkswaterstaat to
accept that these dunes would gradually diminish (Roelse 1994, 2002;
Rijkswaterstaat employee 2, online interview, June 17, 2022). Precisely
at this location lay an obsolete gas exploration platform, to which the sea
gained unrestricted access by eroding the dunes that used to protect it. In
2018, this platform was partially destroyed during a storm.

The exploration platform consisted of a tarmac surface that covered a
reservoir of soil containing chemicals that had been used during gas explo-
ration. It was a relic of gas exploration activities in the 1960s by NAM, a
major gas corporation that operates solely in the Netherlands. These explo-
ration activities never led to the active production of gas because the reserve
was not considered profitable at the time. Yet, NAM kept the platform in
place in anticipation of possible economic and technological developments
that would make drilling here cost-effective (Arcadis 2019). For more than
fifty years, NAM left the location largely unattended, while the platform
stored contaminants such as mineral oil, xylenes, and barium (ARGUS
Milieukundig Ingenieursbureau bv 1991; Antea Group 2016). At the time
of construction, the gas exploration site was protected against erosion by a
broad line of dunes. This, however, changed profoundly from 2006 onward
because a deep gully in the Amelander inlet gradually shifted closer to the
beach, causing more coastal erosion (Van Rooijen 2014). In December
2018, the sea eroded a part of the dunes 200 meters northeast of the plat-
form, and as a result, seawater flooded the dune valleys. This erosion was a
harbinger of further erosion; on January 9, 2019, a western wind combined
with springtide eroded part of the platform, and a portion of the chemicals
stored underneath it flushed into the sea.

The decline of the dunes near the exploration site had been a matter of
concern among Amelanders for many years. Several Amelanders were in
the habit of monitoring the coast and the dunes. Some had been involved in
coastal management before and still regularly inspected the dunes. Others
kept an eye on the coast while walking their dogs, fishing, or going for a
ride. They would regularly comb the beach and document coastal erosion by
publishing photos on social media, in particular after heavy storms.
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Landscape elements, such as a dwindling bridle path next to the platform,
served as reference points to communally track the progress of erosion.
Stories about this site also transferred over generations. For example, one
respondent described how her parents had protested the arrival of gas
companies in the 1960s, and how community members who worked on
the site in the 1960s made her aware of the storage of chemicals in the
dunes. Such intergenerational observation practices enacted an informal
monitoring system that was made possible by the entanglements between
(generations of) humans, the dunes, the sea, and economic activities.
Because of these entanglements, several Amelanders had been aware of
the risks of erosion, and they had warned local governmental authorities,
including Rijkswaterstaat employees, about the speed of erosion and the
risks associated with the platform.

Rijkswaterstaat had been aware of the dunes’ decline for at least a decade
before the event in 2019, because they frequently and regularly monitored
the development of dunes, especially at the west coast of the island where
the exploration site was located (Rijkswaterstaat employee 1, email con-
versation, August 17, 2022). Five years before the destructive event, the
regional Rijkswaterstaat department had already expressed concerns about
damage to the platform to the Rijkswaterstaat head office (Van Rooijen
2014). Despite this concern, Rijkswaterstaat did not respond with an inter-
vention to counter the erosion. A regional Rijkswaterstaat employee
explained that it is not part of Rijkswaterstaat’s formal responsibilities to
mitigate risks for pollution as a consequence of erosion. Only when erosion
poses a direct threat to flooding, Rijkswaterstaat needs to intervene, usually
by means of sand suppletions (Rijkswaterstaat employee 1, email conversa-
tion, July 1, 2022). Hence, additional sand suppletion was not considered as
an option to prevent damage to the platform due to erosion; Rijkswater-
staat’s policies prescribed that flooding was an accepted risk at this site
because of its exceptional dynamics. The fact that the platform was located
outside of the inner row of dunes (buitendijks) also mattered. The boundary
between the buitendijks and the area within the inner row of dunes (bin-
nendijks) demarcated different “safety regimes” that regulated the respon-
sibilities, including which local or national agencies had jurisdiction over a
given area. This meant that Rijkswaterstaat was not responsible for main-
taining this site (Rijkswaterstaat employee 1, written comments in early
draft, August 8, 2022).

As a result of these considerations, the risks involved in the erosion were
legally and contractually the exclusive responsibility of NAM. The regional
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Rijkswaterstaat employee warned the former NAM environmental manager
about the declining coast and stipulated NAM’s responsibility. The Rijks-
waterstaat employee described this warning as a “request to intervene in
order to prevent risks for NAM” (our emphasis). However, this warning was
not interpreted by the former NAM environmental manager as a matter that
required an immediate response (former NAM environmental manager,
face-to-face interview, June 13, 2022). According to the former NAM
manager, this interpretation was partly because Rijkswaterstaat had initially
downplayed the safety risks to avoid concerns among Amelanders. For one
current Rijkswaterstaat employee, the failure to explicitly call for action
was explained by the platform being barely noticeable due to its inactivity
and because it “had always been there” (Rijkswaterstaat employee 2, online
interview, June 17, 2022). For the Rijkswaterstaat employee who had
warned the NAM environmental manager, the reason for not signaling
“code red” to NAM or the Amelanders was that there was no risk in terms
of flooding—Rijkswaterstaat’s sole responsibility. In other words, Rijks-
waterstaat narrowly defined the dunes and the platform as leaky only in
terms of flooding; their chemical leakiness was not part of this definition
and beyond Rijkswaterstaat’s duties.

After the warning, NAM expressed their intention to rapidly remediate
the site, but then postponed multiple times because they felt that the dunes
offered sufficient protection. It was only in 2018, when the sea fully eroded
a dune directly northeast of the platform, that the responsible ecological
manager of NAM realized that swift intervention was needed. After this
realization, he started a process to initiate the remediation. However, this
process was again delayed multiple times for different reasons, including
other priorities within the larger NAM organization and stringent environ-
mental regulation that prohibited large machines in the dunes. Another
reason for the delay was that NAM initially intended to remediate several
polluted areas at once, for which it sought cooperation with Rijkswaterstaat
which was formally responsible for three other polluted sites. While these
sites were not directly at risk for coastal erosion, an integrated remediation
process was initially preferred by NAM because it would be more efficient
and cost-effective than several separate remediations. However, this com-
bined operation increased bureaucratic complexity, and therefore NAM
eventually decided to focus solely on the platform. Ultimately, the reme-
diation activities started before the sea reached the platform (and before an
environmental permit was given) but not in time to prevent part of the
remaining chemicals to flow into the sea (former NAM environmental
manager, face-to-face interview, June 13, 2022).
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Extractive industries have been linked to the creation of material and
emotional distance between the sites where decisions are made and sites
where the impacts are felt (Appel 2012; Orihuela et al. 2021). Such distan-
cing has been described as particularly notorious for remediation activities
because they tend to drag on for several decades and are associated with
informational chaos (Shriver et al. 2020; Lawrence 2022; Kramarz 2022).
In our case, centralized and technocratic management had detached NAM
and Rijkswaterstaat employees from the lived material reality in the dunes
due to their organizational fragmentation and physically distant locations.
The legal division of responsibilities between NAM and Rijkswaterstaat
also enacted separated understandings of who carried the burden of risks.
To Rijkswaterstaat, potential pollution was a risk for and responsibility of
NAM. In turn, NAM rendered “risk” a matter of liability, and neglected the
material implications for the dunes, the Ameland communities, and for the
marine environment more broadly.

Shifting Response-abilities

Our analysis demonstrates that different coastal management approaches
enact different amphibious response-abilities. Although helm-grass manage-
ment focuses on creating barriers to keep the sea out, it has amphibious
qualities as it produces close-knit human-coast entanglements. However, in
the Wadden Sea, the ability of helm-grass management to respond to increas-
ing erosion, among others due to climate change, turned out to be limited. In
contrast, dynamic coastal management provides an infrastructure to enact
amphibious land-sea interactions that enable sand and seawater to flow and
run their course. This approach aims to work with the dynamics of the
intertidal Wadden Sea and is promoted for its ability to respond more effec-
tively to rising sea levels. However, the partial erosion of the gas exploration
platform also showed that the capacity of dynamic management to respond to
events that were not anticipated, or that were outside the scope of what is
considered a “natural” process, was limited. Thus, the shift in management
approaches replaced a set of amphibious human—sea—land entanglements
capable of responding well to visible, short-term, and situated changes with
a set of differently amphibious entanglements. This latter set of entangle-
ments was able to respond to long-term, unprecedented changes in the coastal
dynamics but lacked the ability to respond to disruptions outside of Rijkswa-
terstaat’s understanding of coastal safety.

Our focus on amphibious response-ability demonstrates how various sets
of relations enact different entities that are equipped with different abilities
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to act and be acted upon. In our case, this was most explicit for the gas
exploration platform. In the entanglements of the coast and the Amelanders,
the place-based practices of the community of Amelanders prevented the
platform from becoming invisible. This shows that these locally situated
practices do more than just greening dunes, entertain dogs, or clean up
beaches; they enact entanglements in which industrial ruins can be seen
and placed within a context of coastal management (cf. Morrill 2017;
Edensor 2005; Awasis 2020). In contrast, for the actors in the dynamic
approach, the obsolete platform had become an industrial ruin that fell
outside their classifications of amphibious dynamics, with consequences
for management and responsibilities. That is, although the coastal managers
monitored and communicated about the erosion, this ultimately did not
activate the necessary responses to prevent pollution. Only after the sea
made the platform leak toxic chemicals into the sea did NAM start to
understand the site as one that required intervention.

The calamity with the platform demonstrates that even when coastal
management regimes are amphibious because they deliberately shape
dynamic water—land relations, they can have harmful consequences (Floor
2018). Some amphibious encounters may be unexpected and destructive for
entities that rely on stable ground (cf. Jensen and Markussen 2001; Asplen
2008; Carse 2012). While some trade-offs may be inevitable (Giraud 2019;
Ginn, Beisel, and Barua 2014), they become problematic when they are
depoliticized. When trade-offs are naturalized, certain processes are ren-
dered inevitable, invisible, impossible, or undesirable. In other words, when
a management regime only fosters relations that can respond to a restricted
set of coastal changes, this means that risks that fall outside of its scope are
not addressed. In the set of relations enacted in the dynamic management
approach, a mixed land—water interface was realized, but other more-than-
human bodies were not equally allowed to interpermeate, and the undesired
flow of chemicals could not be responded to. Our analysis shows that the
risk that the platform would be eroded was a matter that was inactionable by
design, partly due to institutional separations between land and sea in the
management regime. This shows that when governance arrangements are
latently based on a strict land—sea separation, they can affect the distribution
of responsibilities in harmful ways. In effect, all involved institutions and
groups carry the risk of becoming unresponse-able. Softening compartmen-
talization and finding the right balance between distributing responsibilities
between and among institutions are therefore critical to foster response-
abilities. Moreover, it is important to note that mining contexts such as gas
exploration sites are notorious for disrupting integrated response-abilities
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and for enacting situations of slow violence (Nixon 2011; Kramarz 2022;
Whitney 2019). This indicates that contexts of resource extraction require
that governmental authorities scrutinize which entanglements are enacted,
how they facilitate and obstruct flows, and how this distributes risks and
response-abilities.

Scholarship on amphibiousness has demonstrated that the boundaries
separating coastal bodies (including land and sea, but also humans, sand,
grass, waves, and regulations) and the flows in-between are enacted through
more-than-human practices (Jensen and Morita 2015; Empson 2017; Hill
2020; Pauwelussen 2017, 2022). Our analysis makes explicit how amphi-
biousness is political, because not all flows are equally allowed and
enabled. When coastal management focuses on amphibiousness only as
unleashing and building on natural processes, while maintaining or erupting
separations between other bodies, it limits the possibilities for mixed
approaches to respond to harmful leaks such as chemical spills. The limita-
tions of each of the coastal entanglements in responding to environmental
disasters marks the importance of making political what kind of dynamics
are foregrounded or rendered invisible in (shifting) coastal management
regimes since all these aspects together shape who or what can act, is at
risk, and is allowed to be porous and leaky (Kramarz 2022; Choi 2015;
Bridel 2021).

To be clear, our analysis is not an assessment of the superiority of one
coastal management regime over another. Although it is possible that under
the helm-grass management regime—due to its situated, place-based and
material understanding of risks—the need for intervention might have been
signaled earlier and more forcefully to NAM, we are not suggesting that
helm-grass management would have been able to prevent the pollution.
Instead, our concern is that with the exclusion of place-based relations for
amphibious coastal management, particular response-abilities were also
excluded. Considering increases in frequencies and intensities of extreme
weather events and rising sea levels, and the uncertainties and risks asso-
ciated with this, the question is how to enable multiple, flexible, and diverse
amphibious response-abilities. Appropriately dealing with calamities
requires resisting the tendency to depoliticize amphibiousness and equate
it with specific natural processes, in our case, the changing location of the
coastline. Although response-abilities are forward-looking, in practice,
these actions are equally conditioned by predictions of the future as by the
formation of relations in the past through coastal management schemes
(Choi 2015). What is needed are amphibious coastal management practices
that recognize the unpredictability of land—sea entanglements, the
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inevitable leakiness of more-than-human bodies, and the politics involved
in the enactment of water bodies, coastal relations, and response-abilities.
Such a management approach can foster more politically informed, plural-
ist, and situated abilities to prevent environmental calamities (Moore 2016).
We end this article by articulating suggestions for how Dutch coastal man-
agement can foster pluralist and political amphibious response-abilities.

Conclusion

As we have seen, the shift in Dutch coastal management was motivated by
the judgment that dynamic management generates better abilities to respond
to sea-level rise and ensure dry feet for human coastal residents. Indeed, the
entanglements enacted by dynamic management enabled amphibiousness
in the sense of dynamic land—sea relations that proved to be effective in
reducing the risk of flooding for Ameland. At the same time, dynamic
management decreased amphibiousness in how humans are entangled in
these relations, and it failed to recognize what kinds of amphibious entan-
glements were enabled and disabled, and with what consequences for abil-
ities to respond. While dynamic management has enhanced abilities to
respond to some risks—sea-level rise and extreme weather events being
the most prominent ones—it has not been able to address other risks that
equally demanded a response. We therefore conclude that amphibious
coastal regimes need to attend to the diverse amphibious bodies and flows,
and the associated possibilities to act, that can be brought into being.
Dynamic management and its attention to amphibious resilience align
well with suggestions and recommendations derived from science and
technology studies (STS) research (Morita 2016). Our analysis raises the
ante. To become more response-able to environmental risks, an integrated
understanding of the politics of amphibiousness is required. Our emphasis
on politics is motivated by the same reasons that propelled dynamic man-
agement into existence in the first place: the need to cope with increasingly
unpredictable extreme weather events associated with climate catastrophes
and crumbling coasts. It is also motivated by the observation that a transi-
tion from one coastal management regime to another is always situated in a
particular history and context, including place-based more-than-human
relations as well as industrial artifacts. Such situatedness tends to get over-
looked in crisis situations, and this risks authoritarian and depoliticizing
interventions that often render centralized technical relations as the only
legitimate ones to respond to urgent threats (Aykut, Demortain, and Ben-
bouzid 2019; Choi 2015; Gagné 2019). Centralization and technicalization
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redistribute risks and vulnerabilities in particular ways, in our case, from the
risk of flooding to the risk of pollution. To respond to possible future risks,
management approaches require a multitude of entanglements that can see
and democratically take care of the dynamic unpredictability of future
coasts across times, scales, and types of risks (Nelson et al. 2020).

Therefore, we end with a suggestion for coastal management to be
more ambitious (and more pluralist and political) in its amphibiousness.
For this, we draw inspiration from historical Dutch water governance and
from contemporary experiments with the coproduction of expertise. The
co-dependence between the Dutch and water has historically resulted in
innovative engineering and innovative governance, leading to a partici-
patory and decentralized organization of human—water relations (Kaijser
2002; Bijker 2007b; Brouwer 2006). To connect such long-standing ideas
of decentralized water responsibilities to more contemporary democratic
innovations, we suggest that amphibious response-ability can be better
achieved through collaborations between scientific, executive, and local
experts in the form of local knowledge and management alliances (What-
more 2013; Lane et al. 2011). This suggestion does not include a formula-
tion for what amphibiousness in this locality should entail precisely, as it
is for the knowledge alliance to collectively and situatedly determine what
events require what response-abilities. Instead, we suggest to shape this
alliance as an amphibious and more-than-human partnership. For this
partnership to be amphibious, it requires embracing and even encouraging
pluralism and politics in the process to allow for human, water, and other
bodies and matters to be permeable (Latour 1993; Waterton 2017). It
would be a key task of this alliance to collectively determine what knowl-
edge is salient and missing for the diverse response-abilities that might
support that locality (Liboiron 2021). To achieve this, participants should
be willing to bring their personal histories, relations, and knowledge to the
table, open up every phase of knowledge production for contestation,
including scientific work that usually does not allow local and nonlocal
experts to be involved (Tsouvalis and Waterton 2012). Ultimately, what is
at stake is the ability of the alliance to generate caring and capable entan-
glements between and across people and nonhumans—entanglements that
include different forms of scientific and local forms of knowledge, that
connect centralized policies and place-based practices, and that involve
not just management but also living, walking, and playing at and with the
coast (Landstrom et al. 2011; Waterton 2017). In this way, such an alli-
ance can spur inclusive political decisions about which issues require a
response.



Meesters et al. 19

Acknowledgments

Thanks to Jelle Behagel and Judith van Leeuwen for their useful feedback on earlier
versions of this article. Thanks to Sammy Hemerik and Veerle Boekestijn for their
help with fieldwork and analysis. We further wish to thank the respondents for their
insights and time and acknowledge that without them, this work would not have
been possible. Lastly, we are grateful for the elaborate and constructive feedback of
three anonymous reviewers.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect to the research,
authorship, and/or publication of this article.

Funding

The author(s) received no financial support for the research, authorship, and/or
publication of this article.

ORCID iDs
Marieke Meesters (2 https://orcid.org/0000-0003-4682-3689

Annet Pauwelussen (2 https://orcid.org/0000-0002-1349-9539
Esther Turnhout (2 https://orcid.org/0000-0002-2190-2076

References

Anderson, Jon. 2012. “Relational Places: The Surfed Wave as Assemblage and
Convergence.” Environment and Planning D: Society and Space 30 (4):
570-87. doi: org/10.1068/d17910.

Antea Group. 2016. “Rapport. Aanvullend Bodemonderzoek NAM-Locatie.
Hollum-Ameland 1.”

Appel, Hannah. 2012. “Offshore Work: Oil, Modularity, and the How of Capitalism
in Equatorial Guinea.” American Ethnologist 39 (4): 692-709. doi: 10.1111/.
1548-1425.2012.01389.x.

Arcadis. 2019, February. “NAM-Locatie Ameland: Melding Afwijking Sanerings-
plan.”

Arens, Bas, and Daphne van der Wal. 1998. “Zeereep Open Voor Invloed Natuur.”
Geografie April: 18-21.

Arens, S. M., M. A. M. Loffler, and E. M. Nuijen. 2007. “Evaluatie Dynamisch
Kustbeheer Friese Waddeneilanden.” 1-74. Bureau voor Strand- en Duinonder-
zoek. Report No. Arens BSDO RAP2006.04.

ARGUS Milieukundig Ingenieursbureau bv. 1991. “Rapport Inzake Een Orienterend
Bodemonderzoek Ter Plaatse van Twee Voormalige Boorlocaties van de NAM in
de Hollumerduinen Te Ameland.”


https://orcid.org/0000-0003-4682-3689
https://orcid.org/0000-0003-4682-3689
https://orcid.org/0000-0003-4682-3689
https://orcid.org/0000-0002-1349-9539
https://orcid.org/0000-0002-1349-9539
https://orcid.org/0000-0002-1349-9539
https://orcid.org/0000-0002-2190-2076
https://orcid.org/0000-0002-2190-2076
https://orcid.org/0000-0002-2190-2076

20 Science, Technology, & Human Values XX(X)

Asplen, Lisa. 2008. “Going with the Flow: Living the Mangle through Environmen-
tal Management Practice.” In The Mangle in Practice. Science, Society, Becom-
ing, edited by Anrew Pickering and Keith Guzik, 163-184. Durham and London,
UK: Duke University Press.

Awasis, Sakihitowin. 2020. “‘Anishinaabe Time’: Temporalities and Impact
Assessment in Pipeline Reviews.” Journal of Political Ecology 27 (1): 830-52.
doi: 10.2458/v27i1.23236.

Aykut, Stefan C, David Demortain, and Bilel Benbouzid. 2019. “The Politics of
Anticipatory Expertise: Plurality and Contestation of Futures Knowledge in
Governance - Introduction to the Special Issue.” Science & Technology Studies
32 (4): 2-12. doi: 10.23987/sts.873691.

Ballestero, Andrea. 2019. “The Anthropology of Water.” Annual Review of Anthro-
pology 48: 405-421. doi: 10.1146/annurev-anthro-102218.

Barad, Karen. 2007. Meeting the Universe Halfway: Quantum Physics and the
Entanglement of Matter and Meaning. Durham, NC; London, UK: Duke
University Press.

Barad, Karen. 2010. “Quantum Entanglements and Hauntological Relations of
Inheritance: Dis/Continuities, SpaceTime Enfoldings, and Justice-to-come.”
Derrida Today 3 (2): 240-68. doi: 10.3366/drt.2010.0206.

Barad, Karen. 2013. “Posthumanist Performativity: Toward an Understanding of
How Matter Comes to Matter.” Women, Science, and Technology: A Reader in
Feminist Science Studies 28 (3): 473-94. doi: 10.4324/9780203427415-41.

Barba Lata, Iulian. 2017. Dis-locating Innovation: Amphibious Geographies of
Creative Reuse and Alternative Value Production. PhD Dissertation, Wagenin-
gen, the Netherlands: Wageningen University & Research.

Beausoleil, Emily. 2017. “Responsibility as Responsiveness: Enacting a Disposi-
tional Ethics of Encounter.” Political Theory 45 (3): 291-318. doi: 10.1177/
0090591716651109.

Bijker, Wiebe E. 2007a. “American and Dutch Coastal Engineering: Differences in
Risk Conception and Differences in Technological Culture.” Social Studies of
Science 37 (1): 143-51. doi: 10.1177/0306312706069437.

Bijker, Wiebe E. 2007b. “Dikes and Dams, Thick with Politics.” Isis 98 (1): 109-23.
doi: 10.1086/512835.

Borsje, Bas W., Sierd de Vries, Stephanie K. H. Janssen, Arjen P. Luijendijk, and
Vincent Vuik. 2018. “Building with Nature as Coastal Protection Strategy in the
Netherlands.” Living shorelines. The science and management of nature-based
coastal protection, edited by Donna Marie Bilkovic, Molly M. Mitchell, Megan
K. La Peyre, Jason D. Toft, no. PIANC 2011: 137-56. New York, CRC Press.
doi: 10.1201/9781315151465-10.



Meesters et al. 21

Bridel, Anna. 2021. “Fixing Subjects, Fixing Outcomes: Civic Epistemologies and
Epistemic Agency in Participatory Governance of Climate Risk.” Science, Tech-
nology, & Human Values 38 (4): 1-27. Accessed January 03, 2022. https://www.
groene.nl/artikel/de-waterschapsmythe.

Brouwer, Aart. 2006. “De Waterschapsmythe. Geschiedenis van Een Dijkendemo-
cratie.” De Groene Amsterdammer 38.

Brown, Katrina, and Rachel Dilley. 2012. “Ways of Knowing for “Response-ability”
in More-than-human Encounters: The Role of Anticipatory Knowledges in
Outdoor Access with Dogs.” Area 44 (1): 37-45. doi: 10.1111/j.1475-4762.
2011.01059.x.

Bruun, Per. 1989. “Handboek Zandsuppleties.” Coastal Engineering 12 (4): 387.
doi: 10.1016/0378-3839(89)90017-3.

Carse, Ashley. 2012. “Nature as Infrastructure: Making and Managing the Panama
Canal Watershed.” Social Studies of Science 42 (4): 539-63. doi: 10.1177/
0306312712440166.

Choi, Vivian Y. 2015. “Anticipatory States: Tsunami, War, and Insecurity in Sri
Lanka.” Cultural Anthropology 30 (2): 286-309. doi: 10.14506/ca30.2.09.

Clarke, Michele L., and Helen M. Rendell. 2015. ““This Restless Enemy of All
Fertility’: Exploring Paradigms of Coastal Dune Management in Western Europe
over the Last 700 Years.” Transactions of the Institute of British Geographers
40 (3): 414-29. doi: 10.1111/tran.12067.

de Amelander. 1998. “Dynamisch Kustbeheer: De Zee Die Neemt, de Zee Die
Geeft.” Accessed January 03, 2022. https://www.deamelander.nl/historisch-a
rchief/1688-dynamisch-kustbeheer-de-zee-die-neemt-de-zee-die-geefton

de Vriend, Huib J., Mark van Koningsveld, Stefan G.J. Aarninkhof, Mindert B. de
Vries, and Martin J. Baptist. 2015. “Sustainable Hydraulic Engineering through
Building with Nature.” Journal of Hydro-Environment Research 9 (2): 159-71.
doi: 10.1016/j.jher.2014.06.004.

Deltacommissie. 2008. “Samen Werken Met Water. Een Land Dat Leeft, Bouwt
Aan Zijn Toekomst. Bevindingen van de Deltacommissie 2008.” Accessed Jan-
uary 02, 2022. https://www.deamelander.nl/historisch-archief/1688-dynamisch-
kustbeheer-de-zee-die-neemt-de-zee-die-geeft.

DHV. 2005. “Beleidsevaluatie “Dynamisch Handhaven,” Report no. MC-
BP20050171.

Disco, Cornelis. 2002. “Remaking ‘Nature’: The Ecological Turn in Dutch
Water Management.” Science, Technology, & Human Values 27 (2): 206-35.
doi: 10.1177/016224390202700202.

Disco, Nil, and Bert Toussaint. 2014. “From Projects to Systems: The Emergence of
a National Hydraulic Technocracy, 1900-1970.” In Two Centuries of Experience
in Water Resource Management: A Dutch-U.S. retrospective, edited by John


https://www.groene.nl/artikel/de-waterschapsmythe
https://www.groene.nl/artikel/de-waterschapsmythe
https://www.deamelander.nl/historisch-archief/1688-dynamisch-kustbeheer-de-zee-die-neemt-de-zee-die-geefton
https://www.deamelander.nl/historisch-archief/1688-dynamisch-kustbeheer-de-zee-die-neemt-de-zee-die-geefton
https://www.deamelander.nl/historisch-archief/1688-dynamisch-kustbeheer-de-zee-die-neemt-de-zee-die-geeft
https://www.deamelander.nl/historisch-archief/1688-dynamisch-kustbeheer-de-zee-die-neemt-de-zee-die-geeft

22 Science, Technology, & Human Values XX(X)

Lonnquest, Bert Toussaint and Joe Manous Jr., 155-200. Institute for Water
Resources, U.S. Army Corps of Engineers.

Ebbens, Eltjo. 2022. “Eindrapportage Pilotsuppletie Buitendelta Amelander Zeegat.
Beschouwing Morfologische En Ecologische Resultaten Na Aanleg van Een
Pilotsuppletie Op de Buitendelta van Het Amelander Zeegat.” Accessed on
January 05, 2022. https://www.helpdeskwater.nl/publish/pages/162296/eindra
pportage_pilot_amelander-zeegat_dec2022.pdf.

Edensor, Tim. 2005. “The Ghosts of Industrial Ruins: Ordering and Disordering
Memory in Excessive Space.” Environment and Planning D. Society and Space
23 (6): 829-49. doi: 10.1068/d58;.

Elias, Edwin P. L., Stuart G. Pearson, J. F. van der Spek Ad, and Stefan Pluis. 2022.
“Understanding Meso-scale Processes at a Mixed-energy Tidal Inlet: Ameland
Inlet, the Netherlands—Implications for Coastal Maintenance.” Ocean and
Coastal Management 222 (May): 106-125. doi: 10.1016/j.ocecoaman.2022.
106125.

Empson, Rebecca. 2017. “The ‘Adaptive Management’ of a New Nature along the
Southern English Coastline.” Engaging Science, Technology, and Society 3:
235-258. doi: 10.17351/ests2017.51.

Floor, Judith R. 2018. Knowledge uncertainties in nature conservation: Analysing
science-policy interactions in the Dutch Wadden Sea. PhD Dissertation, Wagen-
ingen, the Netherlands: Wageningen University & Research.

Fukukawa, Kyoko. 2019. “Response-ability: Practicing Integrity through Intimacy
in the Marketplace.” Journal of Business Ethics 160 (1): 251-62. doi: 10.1007/
s10551-018-3886-2.

Gagné, Karine. 2019. “Waiting for the Flood: Technocratic Time and Impending
Disaster in the Himalayas.” Disasters 43 (4): 840-66. doi: 10.1111/disa.12379.

Gagné, Karine, and Mattias Borg Rasmussen. 2016. “Introduction—An Amphibious
Anthropology: The Production of Place at the Confluence of Land and Water.”
Anthropologica 58 (2): 135-49. doi: 10.3138/anth.582.T00.EN.

Ginn, Franklin, Uli Beisel, and Maan Barua. 2014. “Flourishing with Awkward
Creatures: Togetherness, Vulnerability, Killing.” Environmental Humanities
4 (1): 113-23. doi: 10.1215/22011919-3614953.

Giraud, Eva Haifa. 2019. What Comes after Entanglement? Activism, Anthropo-
centrism, and an Ethics of Exclusion. Durham, NC: Duke University Press. doi:
10.1080/15295036.2020.1868230.

Gumbs, Alexis Pauline. 2020. Undrowned. Black Feminist Lessons from Marine
Mammals. Chico, CA: AK Press.

Haraway, Donna. 2008. “Companion Species, Mis-recognition, Queer Worlding.”
In Queering the Non-human, edited by Myra Hird, xxiii-xxxvi. Milton Park:
Routledge.


https://www.helpdeskwater.nl/publish/pages/162296/eindrapportage_pilot_amelander-zeegat_dec2022.pdf
https://www.helpdeskwater.nl/publish/pages/162296/eindrapportage_pilot_amelander-zeegat_dec2022.pdf

Meesters et al. 23

Haraway, Donna. 2012. “Awash in Urine: DES and Premarin ® in Multispecies
Response-ability.” Women'’s Studies Quarterly 40 (1): 301-16.

Helmreich, Stefan. 2011. “Nature/Culture/Seawater.” American Anthropologist
113 (1): 132-44. doi: 10.1111/j.1548-1433.2010.01311.x.

Helmreich, Stefan. 2019. “Domesticating Waves in the Netherlands.” BOMB 146:
153-159. https://www .jstor.org/stable/26876282

Hill, Rebecca. 2020. “Bodies of Water: Posthuman Feminist Phenomenology by
Astrida Neimanis.” PhiloSOPHIA 10 (1): 125-30. doi: 10.1353/phi.2020.0007.

Interreg North Sea Region (EU). n.d. “Learning by Doing.” Accessed January 19,
2022. https://building-with-nature.eu/about-building-nature/news/nieuwsberi
chten/2020/learning-doing/.

Jensen, Casper Bruun. 2017. “Amphibious Worlds: Environments, Infrastructures,
Ontologies.” Engaging Science, Technology, and Society 3: 224-234. doi: 10.
17351/ests2017.56.

Jensen, Casper Bruun, and Randi Markussen. 2001. “Marup Church and the Politics
of Hybridization: On Complexities of Choice.” Social Studies of Science 31 (6):
795-819.

Jensen, Casper Bruun, and Atsuro Morita. 2015. “Infrastructures as Ontological Experi-
ments.” Engaging Science, Technology, and Society 1: 81-87. doi: 10.1038/
2151023a0.

Kaijser, Arne. 2002. “System Building from Below: Institutional Change in Dutch Water
Control Systems.” Source: Technology and Culture 43 (3): 521-548. Accessed
December 20, 2021. www.waysahead.org.

Kaufmann, Maria, Sally J. Priest, and Pieter Leroy. 2018. “The Undebated Issue of
Justice: Silent Discourses in Dutch Flood Risk Management.” Regional Envi-
ronmental Change 18 (2): 325-37. doi: 10.1007/s10113-016-1086-0.

Kramarz, Teresa. 2022. “Extractive Industry Disasters and Community Responses:
A Typology of Vulnerable Subjects.” Environmental Politics 31 (1): 89-109.
doi: 10.1080/09644016.2021.1978198.

Krause, Franz. 2017. “Towards an Amphibious Anthropology of Delta Life.”
Human Ecology 45 (3): 403-8.

Lahiri-Dutt, Kuntala. 2014. “Beyond the Water-land Binary in Geography: Water/
Lands of Bengal Re-visioning Hybridity.” ACME: An International E-Journal
for Critical Geographies 13 (3): 505-29. Accessed December 15, 2021. http://
www.oxforddictionaries.com/definition/english/land.

Landstrom, Catharina, Sarah J. Whatmore, Stuart N. Lane, Nicholas A. Odoni, Neil
Ward, and Susan Bradley. 2011. “Coproducing Flood Risk Knowledge: Redis-

999

tributing Expertise in Critical ‘Participatory Modelling.”” Environment and

Planning A 43 (7): 1617-33. doi: 10.1068/a43482.


https://www.jstor.org/stable/26876282
https://building-with-nature.eu/about-building-nature/news/nieuwsberichten/2020/learning-doing/
https://building-with-nature.eu/about-building-nature/news/nieuwsberichten/2020/learning-doing/
http://www.waysahead.org
http://www.oxforddictionaries.com/definition/english/land
http://www.oxforddictionaries.com/definition/english/land

24 Science, Technology, & Human Values XX(X)

Lane, S. N., N. Odoni, C. Landstrdm, S. J. Whatmore, N. Ward, and S. Bradley.
2011. “Doing Flood Risk Science Differently: An Experiment in Radical Scien-
tific Method.” Transactions of the Institute of British Geographers 36 (1): 15-36.
doi: 10.1111/j.1475-5661.2010.00410.x.

Latour, Bruno. 1993. We Have Never Been Modern. Cambridge, MA: Harvard
University Press.

Lawrence, Rebecca. 2022. “Rehabilitating Ranger Uranium Mine: Scientific Uncer-
tainty, Deep Futures and the Production of Ignorance.” Environmental Politics
31 (1): 49-69. doi: 10.1080/09644016.2021.1923229.

Liboiron, Max. 2021. Pollution Is Colonialism. Pollution Is Colonialism. Durham,
NC; London, UK: Duke University Press. doi: 10.2307/j.ctvljhvnkl.

Loffler, M. A. M., P. Goessen, T. Hoogstrate, and B. van der Valk. 2016.
“Dynamisch Kustbeheer—Kustveiligheid En Natuur Profiteren van Stuivend
Zand.” Water Matters 2 (December 2016): 1-5. Accessed January 12, 2021.
https://www.h2owaternetwerk.nl/images/12artikelimages/H20-Online_1612-0
5_Dynamisch_kustbeheer_Loffler_etal.pdf.

Ministerie van Verkeer en Waterstaat. 1989. “Kustverdediging Na 1990. Beleids-
keuze Voor de Kustlijnzorg.” This is a letter from the minister (Minister van
Verkeer en Waterstaat) to the house of representatives (Tweede Kamer), meet-
ing year 1989-1990, 21 136, nr. 5 accessed via https://open.rijkswaterstaat.nl/pu
blish/pages/186036/kustverdediging_na_1990_beleidskeuze_voor_de_kustli
jnzorg.pdf on 12/1/2021

Montesquieu Instituut. n.d. “Bezuinigingsoperaties.” Accessed January 30, 2024.
https://www.montesquieu-instituut.nl/id/viyOeouptrzu/bezuinigingsoperaties.

Moore, Amelia. 2016. “Anthropocene Anthropology: Reconceptualizing Contem-
porary Global Change.” Journal of the Royal Anthropological Institute 22 (1):
27-46. doi: 10.1111/1467-9655.12332.

Morita, Atsuro. 2016. “Infrastructuring Amphibious Space: The Interplay of
Aquatic and Terrestrial Infrastructures in the Chao Phraya Delta in Thai-
land.” Science as Culture 25 (1): 117-40. doi: 10.1080/09505431.2015.
1081502.

Morita, Atsuro. 2017. “From Gravitational Machine to Universal Habitat: The
Drainage Basin and Amphibious Futures in the Chao Phraya Delta, Thailand.”
Engaging Science, Technology, and Society 3: 259-275. doi: 10.17351/ests2017.
57.

Morrill, Angie. 2017. “Time Traveling Dogs (and Other Native Feminist Ways to
Defy Dislocations).” Cultural Studies—Critical Methodologies 17 (1): 14-20.
doi: 10.1177/1532708616640564.

Neimanis, A. 2017. Bodies of Water. Posthuman Feminist Phenomenology. London,
UK; New York: Bloomsbury Academic.


https://www.h2owaternetwerk.nl/images/12artikelimages/H2O-Online_1612-05_Dynamisch_kustbeheer_L&ouml;ffler_etal.pdf
https://www.h2owaternetwerk.nl/images/12artikelimages/H2O-Online_1612-05_Dynamisch_kustbeheer_L&ouml;ffler_etal.pdf
https://open.rijkswaterstaat.nl/publish/pages/186036/kustverdediging_na_1990_beleidskeuze_voor_de_kustlijnzorg.pdf
https://open.rijkswaterstaat.nl/publish/pages/186036/kustverdediging_na_1990_beleidskeuze_voor_de_kustlijnzorg.pdf
https://open.rijkswaterstaat.nl/publish/pages/186036/kustverdediging_na_1990_beleidskeuze_voor_de_kustlijnzorg.pdf
https://www.montesquieu-instituut.nl/id/viy0eouptrzu/bezuinigingsoperaties

Meesters et al. 25

Nelson, Donald R., Brian P. Bledsoe, Susana Ferreira, and Nathan P. Nibbelink.
2020. “Challenges to Realizing the Potential of Nature-based Solutions.” Cur-
rent Opinion in Environmental Sustainability 45 (October): 49-55. doi: 10.1016/
j.cosust.2020.09.001.

Nixon, Rob. 2011. Slow Violence and the Environmentalism of the Poor. Cam-
bridge, MA; London, UK: Harvard University Press.

Orihuela, José Carlos, Arturo Mendieta, Carlos Pérez, and Tania Ramirez. 2021.
“From Paper Institutions to Bureaucratic Autonomy: Institutional Change as a
Resource Curse Remedy.” World Development 143 (July) 1-12. doi: 10.1016/j.
worlddev.2021.105463.

Pauwelussen, Annet. 2017. Amphibious Anthropology: Engaging with Maritime
Worlds in Indonesia. PhD Dissertation, Wageningen, the Netherlands: Wagenin-
gen University and Research.

Pauwelussen, Annet. 2021. “Visits from Octopus and Crocodile Kin. Rethinking
Human-sea Relations through Amphibious Twinship in Indonesia.” In Environ-
mental Alterities, edited by Cristobal Bonelli and Antonia Walford, 69-94.
Manchester, UK: Mattering Press.

Pauwelussen, Annet. 2022. “Leaky Bodies: Masculinity and Risk in the Practice
of Cyanide Fishing in Indonesia.” Gender, Place and Culture 29 (12): 1712-32.
doi: 10.1080/0966369X.2021.1950642.

Provoost, Sam, and Dries Bonte. 2016. “Helm, Niet Zomaar Een Gras.”
Accessed December 2, 2021. https://docplayer.nl/35606636-Helm-niet-zo
maar-een-gras.html.

Roelse, Piet. 1994. Evaluatie van Zandsuppleties Aan de Nederlandse Kust 1975-
1994. Een Morfologische Beschouwing. Report no. RIKZ-96.028. Accessed
November 5, 2021. https:/library.wur.nl/WebQuery/groenekennis/935958.

Roelse, Piet. 2002. “Water En Zand in Balans. Evaluatie Zandsuppleties Na 1990;
Een Morfologische Beschouwing.” Accessed November 21, 2021. https://ha
ppylibnet.com/doc/1948553/water-en-zand-in-balans-evaluatie-zandsuppleties-
na-1990%3B. ..

Schmitt, Lea. 2018. “Changing Climates, Changing Spaces, Changing Times: Adap-
tation and Conflict on the West Frisian Island of Ameland.” In Climate Change
and Cultural Transition in Europe, edited by Claus Leggewie and Franz Mauel-
shagen, 266-99. Leiden: Brill. Accessed March 4, 2021. https://books.google.nl/
books?hl=nl&lr=&i1d=JKNyDwAAQBAJ&oi=fnd&pg=PA266&0
ts=7AIFDb4FmP&sig=Z0gQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&
q&f=false.

See, Justin, and Brooke Wilmsen. 2020. “Just Adaptation? Generating New
Vulnerabilities and Shaping Adaptive Capacities through the Politics of


https://docplayer.nl/35606636-Helm-niet-zomaar-een-gras.html
https://docplayer.nl/35606636-Helm-niet-zomaar-een-gras.html
https://library.wur.nl/WebQuery/groenekennis/935958
https://happylibnet.com/doc/1948553/water-en-zand-in-balans-evaluatie-zandsuppleties-na-1990%3B&hellip;
https://happylibnet.com/doc/1948553/water-en-zand-in-balans-evaluatie-zandsuppleties-na-1990%3B&hellip;
https://happylibnet.com/doc/1948553/water-en-zand-in-balans-evaluatie-zandsuppleties-na-1990%3B&hellip;
https://happylibnet.com/doc/1948553/water-en-zand-in-balans-evaluatie-zandsuppleties-na-1990%3B&hellip;
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false
https://books.google.nl/books?hl=nl&lr=&id=JKNyDwAAQBAJ&oi=fnd&pg=PA266&ots=7AlFDb4FmP&sig=ZOgQ0h2qbpdXbp0lmVVOpJUnbSY#v=onepage&q&f=false

26 Science, Technology, & Human Values XX(X)

Climate-related Resettlement in a Philippine Coastal City.” Global Environmen-
tal Change 65 (November): 1-13. doi: 10.1016/j.gloenvcha.2020.102188.

Shriver, Thomas E, Chris M. Messer, Jared R. Whittington, Alison E. Adams,
Thomas E. Shriver, Chris M. Messer, Jared R. Whittington, and Alison E.
Adams. 2020. “Industrial Pollution and Acquiescence: Living with Chronic
Remediation.” Environmental Politics 29 (7): 1219-38. doi: 10.1080/
09644016.2019.1654239.

Slobbe, E. van, H. J. de Vriend, S. Aarinkhof, K. Lulofs, M. de Vries, and P. Dircke.
2013. “Building with Nature: In Search of Resilient Storm Surge Protection Strate-
gies.” Natural Hazards 65 (1): 947-66. doi: 10.1007/s11069-012-0342-y.

Steinberg, Philip, and Kimberley Peters. 2015. “Wet Ontologies, Fluid Spaces:
Giving Depth to Volume through Oceanic Thinking.” Environment and Plan-
ning D: Society and Space 33 (2): 247-64. doi: 10.1068/d14148p.

ten Bos, Rene. 2009. “Towards an Amphibious Anthropology: Water and Peter
Sloterdijk.” Environment and Planning D: Society and Space 27 (1): 73-86.

Thaler, Mathias. 2022. “What If: Multispecies Justice as the Expression of Utopian
Desire.” Environmental Politics 31 (2): 258-76. doi: 10.1080/09644016.2021.
1899683.

Tsouvalis, Judith, and Claire Waterton. 2012. “Building ‘participation’ upon Cri-
tique: The Loweswater Care Project, Cumbria, UK.” Environmental Modelling
and Software 36: 111-21. doi: 10.1016/j.envsoft.2012.01.018.

Tubridy, Fiadh, Cormac Walsh, Mick Lennon, and Mark Scott. 2022.
“Contextualising Coastal Management and Adaptation: Examining Situated
Practices and Path Dependencies in Ireland and Germany.” Ocean and Coastal
Management 220 (January): 106095. doi: 10.1016/j.ocecoaman.2022.106095.

UNESCO World Heritage Convention. n.d. “Wadden Sea.” Accessed February 19,
2023. https://whc.unesco.org/en/list/1314/.

Uruefia, Sergio. 2022. “Anticipation and Modal Power: Opening up and Closing
down the Momentum of Sociotechnical Systems.” Social Studies of Science 52
(5): 783-805. doi: 10.1177/03063127221111469.

van Koningsveld, M., and J. P.M. Mulder. 2004. “Sustainable Coastal Policy
Developments in the Netherlands: A Systematic Approach Revealed.” Journal
of Coastal Research 20 (2): 375-85. doi: 10.2112/1551-5036(2004)020[0375:
SCPDIT]2.0.CO;2.

Van Rooijen, Arnold, and Albert Oost. 2014. “Regionale advisering Ameland
Noordwest..” Report no. 1209381-008-ZKS-0008

Vermaas, T., M. de Kleine, C. Mesdag, D. R. Mastbergen, and R. Hoogland. 2019.
“Building With Nature—Can Nourishments Solve All Problems?” Conference:
International Conference on Coastal Sediments, Tampa/St. Petersburg, Florida,
USA, May 27-31, 2019, 3040-50. doi: 10.1142/9789811204487_0261.


https://whc.unesco.org/en/list/1314/.

Meesters et al. 27

Vessem, P. van, J. Cleveringa, and T. Dijkhuis. 2006. “Duinwaterkering Ameland.”
Accessed October 8, 2021. https://docplayer.nl/54933766-Duinwaterkering-ame
land.html.

Waterton, Claire. 2017. “Indeterminacy and More-than-human Bodies: Sites of
Experiment for Doing Politics Differently.” Body & Society 23 (3): 102-29.
Wesselink, Anna. 2016. “Trends in Flood Risk Management in Deltas around
the World: Are We Going “Soft’?” International Journal of Water Govern-

ance 4 (4): 25-46. doi: 10.7564/15-ijwg90.

Whatmore, Sarah j. 2013. “Earthly Powers and Affective Environments: An
Ontological Politics of Flood Risk.” Theory, Culture & Society 30 (8):
33-50. doi: 10.1177/0263276413480949.

Whitney, Kristoffer. 2019. “It’s about Time: Adaptive Resource Management,
Environmental Governance, and Science Studies.” Science, Technology, &
Human Values 44 (2): 263-90. doi: 10.1177/0162243918794035.

Woodall, Dana L., and Jay R. Lund. 2009. “Dutch Flood Policy Innovations for
California.” UCOWR Journal of Contemporary Water Research & Education
Universities Council on Water Resources Journal of Contemporary Water
Research & Education 141: 45-59.

Zwarteveen, Margreet Z. 2015. “Regulating Water, Ordering Society: Practices and
Politics of Water Governance.” University of Amsterdam, no. Inaugural lecture
529: 1-34. Accessed October 18, 2021. https://pure.uva.nl/ws/files/2514186/
161767_PDF_5940weboratie_Zwarteveen_DEF.pdf.

Author Biographies

Marieke Meesters works on the intersections of the social sciences, humanities,
arts, and intersectional activism. She has written about arts-based research meth-
odologies, resisting extractivism in the natural resource sectors, and researcher
ethics and response-abilities. She is currently investigating practices concerning
human waste and deceased human bodies.

Annet Pauwelussen works as an assistant professor at the Environmental Policy
Group at Wageningen University. Her work focuses on environmental justice and
the role of knowledge and values in coastal and marine governance. Combining
anthropology, feminist STS, and political ecology, she is particularly interested in
plural nature perspectives and multispecies relations in marine restoration programs.

Esther Turnhout is chair of STS at the University of Twente, the Netherlands. She
is an interdisciplinary social scientist who studies relationships between science,
alternative knowledge systems, society and policy, particularly in biodiversity and
nature conservation, and (global) environmental governance.


https://docplayer.nl/54933766-Duinwaterkering-ameland.html
https://docplayer.nl/54933766-Duinwaterkering-ameland.html
https://pure.uva.nl/ws/files/2514186/161767_PDF_5940weboratie_Zwarteveen_DEF.pdf
https://pure.uva.nl/ws/files/2514186/161767_PDF_5940weboratie_Zwarteveen_DEF.pdf

	The Politics of Amphibiousness: Shifting Coastal Management in the Netherlands
	Introduction
	Amphibious Response-ability
	Maintaining Ameland’s West Coast
	Planting Helm Grass
	The Shift to Dynamic Management
	The Sea Dismantles a Gas Exploration Platform

	Shifting Response-abilities
	Conclusion
	Acknowledgments
	Declaration of Conflicting Interests
	Funding
	ORCID iDs
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


