
Dutc
h ter

ritoo
rriia
l w
ate
rs

the  NORTH SEA
B

D

F

NL

GB

the Hague
the Hague

Rotterdam
Rotterdam

Haarlem
Haarlem
Amsterdam
Amsterdam

VIG
N

ETTE 3                     ‘Balast Bay’ Archipelago
VIG

N
ETTE 3                     ‘Balast Bay’ Archipelago

VIG
N

ETTE 1                     ‘s-Graveland Polder
VIG

N
ETTE 1                     ‘s-Graveland Polder

OFFSHORING DEFICITS

FILLS AND DEPOSITS

URBAN FRONTIER

CULTIVATION, SUBSIDENCE, EXPLOITATION

GEOGRAPHIES OF SEDIMENTATION

ERASIVE DEVELOPMENT 

SILT AND WATER

OFFSHORED PROTOCOLS

URBAN FRONTIER

A NEW TERRA FIRMA

FABRICATING GROUND

OF SAND FILL AND WATER

ERASIVE OVERLAYS

1950

1955

1960

1970

1965

1975

sandof

fill & water

Karl Beelen

K
arl B

eelen
O

f Sand, Fill and W
ater

u
r

b
a

n
is

m
s

 o
f e

r
a

s
u

r
e

 a
n

d
 fa

b
r

ic
a

te
d

 g
r

o
u

n
d

cover_150501.ai   1   04/05/2015   03:00:29cover_150501.ai   1   04/05/2015   03:00:29



Of Sand, Fill and Water 
Urbanisms of Erasure and Fabricated Ground 

PROEFSCHRIFT

ter verkrijging van de graad van doctor aan de Technische Universiteit 
Eindhoven, op gezag van de rector magnificus prof.dr.ir. F.P.T. Baaijens,

voor een commissie aangewezen door het College voor Promoties, in het 
openbaar te verdedigen op maandag 8 juni 2015 om 16:00 uur

door

Karl Steven Herman Beelen

geboren te Tienen, België

Of sand fill and water_contents_150501.indd   iOf sand fill and water_contents_150501.indd   i 04/05/2015   02:38:3404/05/2015   02:38:34



Dit proefschrift is goedgekeurd door de promotoren en de samenstelling
van de promotiecommissie is als volgt:

voorzitter:  prof.ir. E.S.M. Nelissen
1e promotor:  prof.dr. B. De Meulder (KU Leuven)
2e promotor:  prof.dr. H.J.P. Timmermans
copromotor: dr.ir. M. Dehaene (Ghent University UGent)
leden: prof. K. Shannon (Oslo School of 
 Architecture & Design AHO)
 prof. P. Viganò (Università di Venezia IUAV)
 dr.ir. C.H. Doevendans
 dr.ir. A.H.J. Bosman

Of sand fill and water_contents_150501.indd   iiOf sand fill and water_contents_150501.indd   ii 04/05/2015   02:38:4004/05/2015   02:38:40



voor 
mijn

ouders 
 

voor 
Roos

Of sand fill and water_contents_150501.indd   iiiOf sand fill and water_contents_150501.indd   iii 04/05/2015   02:38:4004/05/2015   02:38:40



iv

Of sand fill and water_contents_150501.indd ivOf sand fill and water_contents_150501.indd iv 04/05/2015 02:38:4004/05/2015 02:38:40



v

contents

TEXTS | MAPS. 

chapter 6 | conclusion
Silt & Water: the Latency of Ground

chapter 5
Off shored Protocols

chapter 4
Urban Frontier

chapter 3
A New Terra Firma

chapter 2
Erasive Overlays

chapter 1
Fabricating Ground

chapter 0 | introduction
Of Sand, Fill & Water001

027

063

087

111

149

187

References
Image credits
Summary

228

239

240

06.1  |  FILL & SAND IN THE AGE OF SEDIMENT STARVATION     183
06.2  |  GEOLOGIC SUPPLY OF SAND – ON AND OFFSHORE     184
06.3  |  OFFSHORED PATTERN OF EXTRACTION     185
06.4  |  FILL & SAND IN THE AGE OF SEDIMENT STARVATION     186

OFFSHORING DEFICITS     60

05.1  |  AGGREGATE, REGIONAL FOOTPRINTS OF SAND AND FILL     141
05.2  |  THE CITY’S BED-PLATE – RAISED BUILDING PLOTS     143
05.3  |  THE CITY’S BED-PLATE – LANDFILLS     144
05.4  |  MOTORWAYS & ROAD EMBANKMENTS     145
05.5  |  [RE-]OCCUPATION: COTTAGES, BUNGALOWS, LODGES     146
05.6  |  MECHANISMS OF PRODUCTION & RE-PRODUCTION     147

FILLS AND DEPOSITS     50

04.1  |  FIGURE VERSUS GROUND     107
04.2  |  INTEGRATED LEVELLING FROM THE 50S TO THE 70S     108
04.3  |  ERASIVE PIPE DREAMS     109

URBAN FRONTIER     40

03.1  |  PEAT EXTRACTION AND COMPACTION     82
03.2  |  FROM A NATURAL RUNOFF TO A PUMPING REGIME     83
03.3  |  THE TABULAE RASAE OF URBAN LAKE RECLAMATION     85

CULTIVATION, SUBSIDENCE, EXPLOITATION     30

02.1  |  EXTRACTION, DEPOSITION AND THE RECIPROCAL NETWORKS IN-BETWEEN     59
02.2  |  MUD-PARKS     61
02.3  |  SAND BARGE NETWORKS     62

ERASIVE DEVELOPMENT     20   

01.1  |  HEMMED IN BY THE RHINE AND A SHIFTING COASTLINE     21
01.2  |  A CITY ON UNSTABLE LAND     24
01.3  |  GROUND MACHINERY     25

GEOGRAPHIES OF SEDIMENTATION     10

Of sand fill and water_contents_150501.indd   vOf sand fill and water_contents_150501.indd   v 04/05/2015   02:38:4004/05/2015   02:38:40



vi

Of sand fill and water_contents_150501.indd viOf sand fill and water_contents_150501.indd vi 04/05/2015 02:38:4004/05/2015 02:38:40



vi
i

Of sand fill and water_contents_150501.indd viiOf sand fill and water_contents_150501.indd vii 04/05/2015 02:38:4004/05/2015 02:38:40



chapter 0  |  introduction 

OF SAND, FILL AND WATER. 

Of sand fill and water_0_150501.indd   1Of sand fill and water_0_150501.indd   1 03/05/2015   17:11:5303/05/2015   17:11:53



2

–  ‘s-Graveland, 1625.  ’s-Graveland can be found in the Utrecht range,1 
an ice-pushed ridge of glacial Pleistocene sands, about thirty kilometers east 
of Amsterdam. In 1625 it became part of the sand-based economy that was 
emerging throughout the region. Sand was dug up, carted away, put onto barg-
es, and then shipped off  to Amsterdam to feature in this city’s urban exten-
sions.2 Th e ’s-Graveland extraction site had be en set up by wealthy merchants 
of seventeenth century Amsterdam as an early type of investment project and 
sand mining concession. By the time the extraction works were complete, the 
hills of ’s-Graveland were almost entirely leveled to the ground. In a period of 
a decade, an area measuring roughly four kilometers in length had been fully 
depleted: quarried, leveled and consumed.

However, the image that prevails today is not that of some early form of 
strip mining blight, but rather something else entirely: something much more 
charming and pleasant. Today ’s-Graveland is best known for its unusually 
dense geography of historical country houses and estates. Th ese houses were 
built in the decades following extraction, and they were commissioned by the 
same merchants who had organized the extractions. In so doing, these mer-
chants managed to capitalize on opportunities set in motion by the preceding 
extractions; extractions which they had set up to re-organize and extend the 
city.

Th ese scenes of extraction and re-occupation off er a somewhat contradic-
tory image of a place that is both exploited and produced at the same time; a 
history of blight that has turned into arcadia.

–  Lake Sloter, 1951.  Th e construction of Lake Sloter (Slotermeer) started 
in 1951, and it would soon become the center around which the city’s plan-
ning authorities developed its major stock of post-war urban housing. Th e area 
is currently experiencing a second wave of (re-)development, after its initial de-
velopment was found insuffi  cient to meet current planning and housing stan-
dards, which had just been brought under the aegis of liberalized development 
funds. However, as the area experiences yet another cyclical wave of migrations 
and fi nancial investments, we may fail to realize that part of its present material 
infrastructure - its embankments and its elevations - were put in place back in 
the 1950s. Its population and housing stock may have changed in composition 
since then, but its ground infrastructure has remained intact to this day.

“For many years the far west of the city had been an endless sand desert that was 
being built up bit by bit.” 3 At the time, the creation of this desert landscape had 
required vast resources of sand. Th ese were found on the spot itself, notably 
in the eponymous Slotermeer polder which the neighborhood would soon be 
named after. Extraction resulted in the formation of an artifi cial lake, Lake 
Sloter,4 the product of pits that had been quarried up to a depth of forty me-
ters. Th is post-mining lake was conceived of from the start as the area’s com-

1.  Utrechtse Heuvelrug. 

2. Th e city’s third urban extension took 
place between 1613 and 1625. Th is plan 
entailed the construction of new semi-
circular canals in the northwest of the 
city in between which new building plots 
would be handed out. Th ese plots were 
raised using fi ll and sand shipped in from 
the ’s-Graveland area (or Gooi) to the east 
of the city, and the dune areas located just 
beyond the neighboring town of Haarlem 
in the west (Frijhoff  and Prak 2004).

3. “For many years the far west of the city 
had been an endless sand desert that was 
being built up bit by bit. Th e construction 
of the Slotermeer [precinct] had started 
in 1951. Sand was brought in from the 
Slotermeer polder, which had been dug out 
to create Lake Sloter (De Rooy, Meershoek, 
and Bosscher 2007, 5:336, translation kb).”

4.  Sloterplas (Lake Sloter) was earlier 
also known as Slochter meer, Sloter meer, 
or Sloterdijker meer. Th e Slotermeer 
polder, which resulted from the 
Slotermeer’s reclamation, went by the 
name of Sloterdijkermeerpolder.

facing page:
Sand, fi ll and water in one image.

IJburg Island (landfi ll), Diemer Levee (dump-
ing ground) and Lake IJmeer (former North 
Sea bay).
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munity center. Much in line with conventional planning ideas of the time, 
the pit-turned-lake would act as the local leisure center that newly planned 
neighborhoods would be developed and designed around.

Pits like Lake Sloter are by no means an exception in the local landscape. 
Th e urban landscape is dotted with many ‘recreation lakes’, all of them invari-
ably post-mining concessions.

Th e development of Lake Sloter and others typically revolved around the 
same reciprocal logic, in which the benefi ts of ground manipulation were re-cir-
culated to serve in the wholesale preparation and fabrication of site. Th is added 
value of ‘site’ was then internalized within a wider construction project that 
sought to capitalize on the singularity of its own ‘self-infl icted’ lakeside condi-
tion. Th is practice of turning pits into lakes and of turning material demands 
into more fl uid material gains that could be capitalized on in turn – either 
in terms of urban planning potential or real estate returns – proves endemic 
throughout the region. Exactly how such value was re-circulated depended on 
the particular arrangement and project setup. Some projects, like Lake Sloter, 
proceeded entirely under the tutelage of a single developer. Typically, local 
governments would take care of the whole quarry-to-plan process from expro-
priation, extraction, leveling and raising up to design and construction itself. 
Other, more recent formats have taken on diff erent shapes, involving diff erent 
scales, exchange networks, benefi ciaries, and project durations.

More than its project format however, the particular case of Lake Sloter 
epitomizes the existence of formative processes that go beyond its recent re-
incarnation as a 50s’ housing project. What is more, it underscores the irre-
ducibility of its ground infrastructure to either man-made or natural processes 
alone. Originating as a river that had started to encroach on adjacent land (due 
to prevailing northwest winds), the lake had been reclaimed a fi rst time in the 
seventeenth century.5 Its fertile soils of sandy clay were typically much more 
conducive to agriculture and tillage than the peaty soils around it; like other 
lakes in the area, Lake Sloter’s reclamation had been inspired by the anticipated 
proceeds of future crops and the concomitant value of new fertile land. Yet this 
logic began to ebb away as soon as the area started to slip within the realm of 
the city. Unemployment relief works had already started to chip away at its 
polder manifestation in the 1940s. But its reincarnation as a lake only fully 
started with the city’s post-war urban extension program. As the city’s technical 
judicial apparatus moved in and pushed out the last vestiges of farming, Lake 
Sloter began to reappear as a lake that was now dredged up to a new depth 
of about forty meters.6 By 1956, the fi rst seven meters of peat and fertile soil 
served to provide topsoil for the areas around it. Another thirty meters were 
used to supply sand, which served in the construction of embankments and 
so-called cunettes, and in the improvement of the areas’ subsoil which endemi-
cally lacked stability (Van der Veldt 2003).7 Of the lake’s forty meters of depth 
in total, fi ve were leveled out again by providing room for building debris and 
waste dumped in the depths of the lake. With that, yet another material cycle 

5. Th e Slochter meer or Sloterdijkermeer’s 
concession for reclamation started in 
1641 and was completed by 1644 (Reh, 
Steenbergen, and Aten 2005, 309).

6. Th e actual depth of the resulting Lake 
Sloter tends to diff er from one source to the 
next, but usually fi gures within the range 
of 40 meters. See e.g. (De Baar 2002).
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would come full circle. Lake Sloter can be seen as a microcosm of a material 
cycle that seems to occur on a much bigger scale, co-opting rivers, seas, people 
and cities and a vast number of practices in-between. In the later stages of 
these cycles sand acted as a synthetic agent in the fabrication of stable ground, 
assisting in the making of ground as a rather crude, but fundamental type of 
infrastructure.

–  Ballast Bay, 2012. Th e artifi cial island of Werkeiland (literally, Artifi cial 
Island) is part of a larger extraction geography that embraces the land as well 
as the seas. Ground works often result in borrow pits and elevations, typical 
by-products of a construction economy and its demand for solid subsoil con-
ditions. Solid ground typically involves extraction, treatment and deposition, a 
logistical chain of manipulations whose eff ects are most evident at both ends of 
its chain of production – in its pits and elevations. But the procedures and op-
erations of ground manipulation may also accumulate in confi gurations that 
lie in-between. ‘Artifi cial Island’ is part of a physical formation that crystallized 
around the process of sand re-distribution. Th e island started out as an artifi -
cial island where sand dredging vessels could call in to dispose of their cargoes. 
Dredging vessels could then use the island to transship their cargoes of dredge 
and sand, or to take refuge from storms in the Ballast Bay nearby.8

Both locations, as mundane as their names may sound, were created to 
meet the logistical needs of a local sand-contractor by the name of ‘Ballast’, or 
Amsterdamsche Ballast Maatschappij.9 Th is contractor originally started out as 
a supplier of ballast sands for seafaring ships (hence its name), but it then ex-
panded into dredging and ground works as well. Both Ballast Bay and Artifi cial 
Island became part of larger string of ad-hoc edifi ces and infrastructures that 
helped raise urban precincts like the Bijlmer and the Velserpolder, as well as 
the embankments of the A9 motorway nearby.10 Th is extraction infrastructure 
however, also turned into an effi  cient intermediary between various ground 
fl ows, and connecting it to broader issues beyond sand extraction itself.

Th e Ballast Bay peninsula was built out of debris from a concrete bridge 
nearby, whereas its bay harbors one of Lake IJssel’s deepest pits (oxygen-poor 
and hence devoid of almost any life). Th e pen island is a dumping site and a 
deposit of dredge, sand, peat and clay scoured from canals and the construc-
tion site of a power plant nearby.11 It is an amalgam of ground resources that 
had to be diked to save its soft, unstable grounds from spreading out into the 
lake. While ground accumulated on top, marketable sand was sucked from 
underneath the island’s previous waterbed. In the meantime, the Diemer Levee 
continued to act as the southern boundary of this pen deposit. Th is thirteenth 
century edifi ce built out of clay, ended up being one of the city’s main toxic 
dumps. Cut off  from the mainland since the construction of the Rhine canal, 
it had collected a host of unwanted activities over time. A dump site had only 
seemed like the logical next step. Yet when the IJburg project came into be-

8.  Ballast Bocht.

9. Merchant ships that leave the harbor af-
ter having unloaded their cargo, still need to 
control their gage. Th is is typically done by 
carrying ballast in the hull of the ship. Bal-
last can be any type of material like water, 
bricks or sand. Th e Amsterdamsche Ballast 
Maatschappij, currently going by the name 
of Ballast Nedam, made use of sand quarried 
from the coastal dune area west of Amster-
dam. Later on, the company would diver-
sify its business, although sand extraction 
would remain among its core activities. 

10. Cf. ill. 01.3.

11. Th is power plant was owned by (and 
subsequently named after) the Provinciaal 
Elektriciteitsbedrijf van Noord-Holland 
known as pen. Today pen island has been 
rechristened Diemer Vijfhoek (or Diemer 
Pentagon) by Staatsbosbeheer, the State’s 
forest management organization that 
currently owns and manages the land.

7. ‘Cunettes’ are ditches or slots, approx. 40 
to 50 meters wide, which served as typical 
foundation works at the time for streets and 
roadways. Cunettes were dug onto stable 
soil, using a cutter machine that would cut 
its way through top layers of peat. As soon 
as more stable layers of clay were reached, 
the resulting trenches were fi lled up and 
topped off  with sand. In the case of Lake 
Sloter cutter machines and dredgers would 
typically be operated by the local dredging 
fi rm of Bos & Kalis (currently Boskalis).
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ing right next to it (one of the largest land raising projects of the last decade) 
the levee too had to be reclaimed. With the advent of this project, the local 
extraction landscape had fi nally slipped into the ambit of the city’s expanding 
housing development business. Brown land reclamation would mark the be-
ginning of yet another cycle of exchanges and compensatory measures. In this 
cycle fi lling sand continued to act as a binding agent, an eff ective and lucrative 
conduit where diff erent fl ows of ground could be balanced off , and diff erent 
ad-hoc logics could be knotted together and recombined.

As cleaning up the ground proved rather unsuccessful, sand served to seal 
off  and cap the Diemer Levee with a ‘pristine’ layer of fresh deposits, which 
would retrofi t the area as a new site for recreation. Th ese new deposits required 
only a minor diversion of fl ows, compared to the volumes of sand involved 
in the construction of the adjacent IJburg project. IJburg had been conceived 
of as a constellation of new, suburban housing islands. Rather than diking 
and pumping, their construction was premised on the deposition of millions 
of cubic meters of sand, dredged from major shipping gullies nearby; such 
displacements, of course, had to be counter-measured by further exchanges 
and circulations – depositions of sand that would come in the shape of nature 
restoration projects and dams. Today, IJburg’s consecutive and second phase is 
technically still on the agenda, but it is becoming more unlikely every day. As 
we speak, some six million cubic meters of sand, already allotted and planned 
for, are awaiting some alternative allocation. It remains to be seen however 
whether this will put a stop to the replication of Artifi cial Island. Th ere is al-
ways another opportunity, always another ground fl ow that ties in to the site’s 
confi guration.

– Quarries and pits; synergies and failures. Th e three vignettes above illustrate
three diff erent narratives on a set of issues that seems to shift and transform
from one vignette to the next. Each depiction seems to diff er, and so do its
actors. Th e depicted phenomena appear dissimilar, their time periods are dif-
ferent, and divergent issues and concerns seem to spring from each consecutive
scene. But at the intersection of these vignettes, and at the heart of the scenes
that they portray, remains something that is stubbornly similar. Th is, I would
argue, is the issue of ground. ‘Ground’ defi nes the central theme of this thesis.
It encompasses an assembly of practices and issues, at the intersection of mate-
rial exchanges, planning agencies and design practices. It is not an immobile,
physical sub-layer, underneath streets and buildings, nor a geographic ‘context’
that simply situates that city in time and place. As hinted at in the previous vi-
gnettes, ground is subject to a changing set of planning constellations. As such
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it doesn’t just underlie the ‘city’ (as a discrete, bounded entity) (Gandy 2012, 
6), but can be said to be substantive to the City (viz. the urban condition) at 
large.12

Right in the middle of those constellations, one of the fi rst actors that 
seems to stand out is the city of Amsterdam itself. Th is could have been any 
city, such as Boston, Macau, Mumbai, Singapore or Venice.13 All of these are 
coastal cities where solid ground is in short supply. In this case Amsterdam 
serves as a practical and rather accessible case in point. Th e use of Amsterdam 
is therefore largely synecdochic: just as the coastal province of Holland is typ-
ically invoked to refer to the whole of the Netherlands, Amsterdam represents 
a group of conditions shared by many towns and cities in the region, both in 
Holland and beyond. Although doing so may be an inexcusable act of repu-
diation towards other estuarine cities claiming similar credentials or descent 
(not least Dutch peer cities such as Rotterdam or Dordrecht), Amsterdam is 
highlighted in this work as the coastal mudfl at city par excellence. 

Most of the attention in this work is thus focused on retracing evidence 
of earlier material displacements that have facilitated the city’s physical trans-
formation – even engendering it from time to time. Some readers may there-
fore look in vain for accounts of the city’s key founding moments; its ear-
ly-capitalist endeavors, its naval institutions, or its social reforms and urban 
interventions of the twentieth century – those hallmarks of urban decline and 
reinvention which the city is more genuinely known for among urban scholars. 
Clearly, there are far better, more meaningful, more profound and compre-
hensive histories around of Amsterdam than this scant account. Th e larger 
ambition, however, of this work was to draw out the agency and infl uence of 
lesser-known yet seemingly equally substantive institutions and conventions 
at the margins of those developments – institutions which I have sought to 
assemble under the heading of ‘ground’. Even so, readers still remain at liberty 
to use this work’s narrative on Amsterdam (skewed as it is towards issues of 
ground) as its main guiding principle or its leading account.

Ground: between chaotic planning and planned chaos?

Amsterdam is a medium-size city (at least to European eyes) that is particularly 
well documented in terms of its history - including that of urban planning. 
Th is brings the extra benefi t of access to all sorts of archives, repositories and 
sources of documentation. On the fl ipside, however, the sheer volume of estab-
lished narratives that surround the city’s planning history – some more fi xed 
than others – also make it diffi  cult to confront those existing archives, while 
trying to extract material from under their prevailing, authoritative interpre-
tations.

12. Gandy argues that the idea of the 
‘urban’ encompasses far more than the 
‘city’ as a bounded or discrete entity, since 
the impacts of urbanization (ecological, 
technological or otherwise) now extend to 
the most remote areas. In the rest of this 
work I will use ‘City’ (with a capital c) to 
refer to the condition of the ‘urban’, whereas 

‘city’ (with a minor c) simply refers to the 
bounded entity of the ‘built city’ itself.

13.  See e.g. (Seasholes 2003) on Bos-
ton, (Mathur and da Cunha 2009) on 
Mumbai, or (Arnold 2007) on Singapore.
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Returning from some time abroad to write my dissertation made me re-
alize that Amsterdam, for this reason alone, is more than simply one example 
among many. As a case it more than merits its inclusion into this dissertation. 
As the plane prepared to land, the view outside my window reacquainted me 
with a view that I had come to see so often. “Are these the Westeinderplassen?” 
a boy wondered. “Do you see Amsterdams Bos below?“ another man asked. Or: 
“Th at’s the Polderbaan over there - right there below the A9.” I looked up to see 
fellow passengers point at particular shapes and geometries down below. Com-
ing back from a place like Madras, these people seemed amazingly familiar 
with the city’s geometrical layout and shape. Or was it with the city’s map? In 
a momentary lapse of awareness, Amsterdam looked like Borges’ map, spread 
out below on a scale of one to one. Th is fl eeting impression, a blur between 
reality and map, confronted me once again with a condition that had been 
central to this dissertation all along - if not overshadowing it.

Planning in Holland often seems like a national hobby, as far as collec-
tive imagination is concerned. Th ere are few places in the world where the 
everyday distance between the planned and the real appears to be as close as it 
seems to be in Holland (maxims like ‘God created the earth, and the Dutch 
created Holland’ still abound). Looking at the city’s map, there seems little to 
suggest anything outside of the map’s coded representation. In a city that is 
(relatively speaking) as tightly administered as Amsterdam, to look at its map is 
like observing its twin image rather than some derivative cartographic double. 
But is it really? Is Amsterdam really just a succession of planned interventions 
shaping reality according to the layout of plans or maps? Is there really no city 
beyond the red, green, and blue blotches to be seen on its maps? 

Amsterdam serves this thesis for more reasons than having been built on 
soft, unstable ground alone. One of these reasons relates to the well-established 
maps, narratives and representations that weigh down on the city. Yet behind 
the city’s dominant top-down, cartographic perspective still hide many other 
perspectives that are usually left off  the map.14 Cities are also fl ows of goods, 
people, and ideas; they are services being granted, money changing hands and 
all kinds of fl uids travelling through ducts and networks beyond city borders. 
As long as we remain suspended in mid-air these perspectives remain mostly 
irrelevant to our daily activities. Th ey have no agency of their own and hardly 
intersect with our daily chores. Looking from above, the city thus maintains 
its uniform impression: a whole that keeps together naturally. As long as it’s 
used for navigation, the map makes no further distinctions beyond common 
categories like streets, blocks, or parks. It may swell or shrink to encompass vir-
tually any size, scale or area. Yet as soon we abandon this top-down perspective 
and actually touch ground, other realities begin to catch up. As in Borges’ tale 
of the Persian Mapmaker-King,15 the map begins to tear at its edges and folds, 
showing other realities underneath, through its gaps and crevices.

14. E.g. modernist critiques like 
De Certeau’s, who argues against 
the view from above as opposed 
to that from the street (1984).

15. A map that aspires to completeness, 
Jorge Luis Borges once wrote, is destined 
to be trampled over and ignored (1999).
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As with a city map, the idea left implicit in the vignettes above is that of 
planning agency. Planning agency may not prove the best way to phrase the 
issue here – maybe logics or modus operandi will prove to be a better choice 
of term. But for now I’ll stick to the agency of planning, even when my point 
is not about the institutions that traditionally carry planning authority. Plan-
ning on the other hand, can be defi ned as a “collaboration between diff erent 
interests and diff erent outlooks: sometimes well scripted, and at other times 
unrehearsed, opportunistic (Knight and Monteiro 2011)” or even “piratical”. 
Th e agency of planning extends well beyond its common conception as repre-
senting ‘the common good’ or as a ‘game of chess’ between public interests and 
private concerns alone. Th e vignettes at the start simply begin to lift the veil 
on forms of planning agency that seem less articulate or that have tradition-
ally been overshadowed by others. Were canals a result of sand defi ciencies or 
rather the other way round? Did cities generate their own demand for ‘night 
soil’ or did infertile grounds tap into an infrastructure of barge canals that was 
already there? Were quarries created to supply the city? Was urbanization a 
by-product of quarrying? Or was it just the expression of a city consuming the 
potential of what was already well within the ambit of its power and commod-
ifi cation? Th e starting vignettes hint at many other arrangements of ‘planning’ 
agency, many of which are not attached to a plan or person, but lie dispersed 
among many actors, issues and materialities.

Just as Borges’ map begins to tear at its folds the moment it outgrows the 
extent of what a map may contain, these starting vignettes too suggest that 
alternative agencies may hide within the cracks and folds of planning history 
as we know it.16 Th ey may be subsidiary, based on ancillary relations between 
the city and its need for subsoil stability; they may be based on human agen-
cy or have emerged from more prevailing paths of development; they may 
even be piratic, to the extent that they begin to trace parallel forms of agency 
themselves (Sundaram 2009). Planning, as Knight’s quote above suggests, is 
a fl eeting form of collaboration that can be as much scripted as it can be un-
rehearsed, untimely and opportunistic. If we follow this reading, planning is 
circumscribed by a process rather than a format, a plan, or a project. As such, 
city, landscape and territory are defi ned by the processes of their making – in-
cluding the controversies, issues, and temporary concerns – none of which can 
truly be described and represented outside the ‘network’ in which they came 
about.17 Th e starting vignettes simply suggest that the networks by which they 
were constituted were not just made up of drawings and plans alone, or of 
actors that are either public or private. To do so, would actually reduce their 
description to a rather restricted set of actors. Rather, the vignettes imply a 
planning history that lies ‘out there’ beyond the canonical designs, institu-
tional histories and interventions by which Dutch cities are usually described. 
Th is history includes arrangements triggered by many diff erent things, includ-
ing limited self-interests, controversies, and seemingly banal issues such as fi ll, 
waste or sand. As in Knight’s defi nition above, fi ll and sand too have agency 
within the transformation of the city.

16. As the Dutch scholar Réné Boom-
kens reminds us, “Cities did not take 
on their current form, or become the 
self-evident biotopes of millions of people 
simply because they remained within 
the sphere of planned management and 
planning supervision, but they did so 
precisely because they were part of [an] 
unpredictable world of unplanned, im-
promptu events (1998, translation kb).”

17. I’m defi ning ‘network’ in a very broad 
sense as a group of agents that communi-
cate through their actions without making 
further distinction between the agents 
as such. I am aware that this is a very 
pragmatic defi nition that raises points of 
criticism exactly like the ones that ant 
(Actor-Network Th eory) is most criticized 
for. My point however is not to show that 
lifeless things in urbanism have agency of 
their own (much as the door-closer would 
in architecture), but to try and gather (or 
to retroactively re-construct) the de-facto 
networks that have gathered around issues 
(such as ground) that are relevant to the 
make-up of the territory at large, but which 
have somehow managed to remain outside 
the typical realms of formal planning 
concerns (such as water, housing, or zoning).
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My point in this work then, is that cities are co-produced by the arrange-
ments and networks that gather around such materials and fl ows.18 Fill, sand 
and ground in general, I argue, constitute a set of enduring, persistent issues 
around which ‘the city’ has drawn together and evolved. As with plans and 
public planning bodies, ground, sand and ‘materials’ in general may generate 
planning agencies of their own. Th ey act in response to other actions, draw-
ing out ‘networks’ and arrangements that may seem occasional, enduring, im-
promptu or even inert, but that nonetheless describe a part of the city. Th eir 
infl uence can be quite physical and real. Ground and synthetic replacements 
like dredge, silt or sand are substantial to the larger architecture of the city, 
which is why I have sought to depict their agencies as ‘planning’ agencies. Th is 
is in spite of the fact that they often fail to constitute clearly defi ned formal 
planning assignments of their own (as the vignettes clearly showed). Rather 
than being entirely planned or entirely unplanned, the issue of ‘ground’ covers 
a range of developments that seems to fall in-between planned interventions 
and dispersed transformations, that is, between the strictly ‘formal’ and the so-
called spontaneous or ‘organic’ in planning.

Th e point here, is neither to show that cities like Amsterdam are somehow 
misrepresented in history, nor to suggest that material fl ows and exchanges like 
sand, silt or waste should be included as vital agents or ‘actants’ in their own 
right within the city’s history.19 Similarly, the vignettes are not there to uncover 
a diff erent reality that had so far been hiding beneath the cracks and fi ssures of 
planning history as commonly perceived and recounted. Histories, like maps, 
remain constructions that are vitally embedded in their own time and culture, 
but that constructedness itself is not at issue here. What is at issue is that more 
particular ideas of planning agency and urbanization might be teased out from 
under such historical sources. As far as this thesis’ hypothesis goes, one of these 
alternative agencies revolves around the manipulation of ground and the ‘syn-
thetic agents’ that are used in its stabilization (Bélanger 2006).20 Sand, dredge, 
and silt, I argue, provide some of the anchor points around which we can trace 
a wider spectrum of planning agencies. Th ey can be used as entry points to 
investigate other planning arrangements and forms of urbanization, if only 
due to the fact that their implicit role in urbanization has been somewhat 
overlooked or neglected to date.

Th is work therefore, is neither a critique of public planning agency, nor 
does it provide yet another argument for spontaneous, bottom-up planning.21 
Rather, this work constitutes an eff ort to complicate that agency retrospec-
tively. Th ere exists a well-established idea of public planning, in which local 
or public authorities are the sole embodiment of planning agency. But the 
history of planning, as some scholars argue is “full of examples which poke at 
this cement. (…) Commerce can plan, religion can plan, the unexpected can 
plan. Economic cunning can plan. And fi nally pure human need can plan, as 
shown by the tightly-knit ‘squatter hamlet’ (Knight and Monteiro 2011).”22 
Th is is not a matter of lining diff erent planning traditions up one against the 

18. Over the last few years urbanism has 
already seen a budding debate about the
production of food and to what extent 
local, grassroots practices of agriculture
or cultivation should be re-integrated 
into the planning of cities, rather than 
being left to the concern of large-scale
logistical planning. Yet, this work turns to 
the specifi c example of sand and ground.
Other substances could have easily included 
material circulations such as those of
nitrates, phosphates, bio fuel, and so on,
which are commonly described in terms
of their systemic (economic) realities, that 
is, in terms of their availability, cyclicality
or sustainability as a production process.

19. Actants being the term forwarded 
by Bruno Latour, as a generalized name
for humans, non-humans, and things
that are endowed with certain forms of 
agency within the networks in which
they operate (2005 among others).

20. I’m re-appropriating and retrofi tting
Pierre Bélanger’s notion of ‘binding agent’
to the context of ground. Bélanger’s
discussion of the use of concrete in
the context of North American urban-
ization comes close to the role of fi ller 
resources such as sand in this work.

21. I’m referring to a number of re-
cent publications focusing on the city 
of Amsterdam that seem to be rooted 
in a re-interpretation of Jane Jacob’s 
earlier work. (See e.g. Gadet 2011).

22. Arguments like that of Knight and
Monteiro are very much in line with
scholarly eff orts to revise the notion of
agency and to unhinge it from its anthro-
pocentric entanglements. Such eff orts can
be criticized somewhat reductively for
bracketing out “the human” and putting

“the non-human” instead, but in essence they 
merely “redirect our focus from actors and
their natural [public planning, kb] realm
to what is active (Passoth, Peuker, and
Schillmeier 2012, 4)” in a given situation.
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other, but it is rather a matter of trying to off er a reading of planning that does 
justice to the contingency of the Dutch planning situation. Th is situation is 
often such that it seems to require a fi ne-tooth comb to locate planning’s con-
tingencies.

“Looked at from above, the Netherlands appear remarkably harmonious and 
well organized. Indeed, foreign visitors to the Netherlands often imagine the ‘beau-
ty of our land’ to be the direct outcome of solid planning. (…) But Holland’s lay 
of the land is not the consequence of planning effi  ciency,” Taverne and Schuyt 
write (Schuyt and Taverne 2000, 163). “Instead,” they insist, “planning in the 
Netherlands vacillates between chaotic planning and planned chaos.” Looked at 
from a distance, contingencies of Dutch planning only seem to be found with-
in the territory’s hidden cracks and crevices, that is, in its ‘irregularities’. My 
goal is defi nitely not to try and show that planning in its overregulated western 
planning context is chaotic, or rife with discrepancies and contradictions. It 
certainly is, but the issue at stake is much broader: it is about the tenability of 
prevalent conceptual oppositions – planned versus organic, bottom-up versus 
top-down, public versus private, and so on – and their role in current analy-
ses of urbanism and planning. Th e question is rather how to transcend these 
terms and their inherent oppositions, which seem to evoke (unilinear) visions 
of urban development as leading to ever expanding circles of what is being 
managed and to an ever more rational organization of planning. Paradoxically, 
this expanding circle of planning is often extended to include and rationalize 
its own aggregated side-eff ects, such as the unplanned, the spontaneous, or the 
contingent. It may jump from one material to the next and from one scale to 
the other, for example from ground to dredge to sea-won sand, or from peat 
to coal to carbon trading.

Planning agency, I will thus argue, is not public, spontaneous or ‘bottom 
up’, neither is it caught between public, private or corporate interests alone. 
Th ere is always a contingency to planning practices and planning history at 
large that resists categorization by either term. Many forces shape the city – 
even in a tightly regulated context like Holland; these are forces which often 
defy traditional categories, but which lead to developments and beginnings 
that, although they may prove provisional or short-lived, are out there none-
theless. Such developments are not generic or universal but often originate in 
an active involvement with very particular properties of a city and its terrain 
– people, materials, practices, paths of history. Th ese developments may be 
shared by more than one city, but just as often they actually diff er in their 
contingencies.23

To capture this contingency, I have sought to link the discussion of plan-
ning and its current agency to that of the infrastructure that underlies the city 
as-is. I see ground and sand in particular as such an infrastructure, or rather 
as a para-infrastructure, in the double sense of it being both supplementary 
yet vitally supportive to the city.24 It constitutes a kind of infrastructure that 

23. Cities like Mumbai, Boston and 
Berlin may share an urban history that is 
as materially-bound by ground as that of 
Amsterdam, but the conditions and logics 
by which they are governed remain widely 
divergent and contingent. See for instance 
(Seasholes 2003) or (Oswalt 2000).

24. Infrastructure has become a rather 
charged notion, especially within urban 
debates on the ‘architecture of the city’ 
where infrastructure represents a shift in 
focus towards performance (as opposed to 
form), while avoiding “the twin cul-de-sacs 
of historicism and typology” (Waldheim 
2011). I’m using the ‘para’ prefi x simply 
to side-step that debate and to make 
ground-as-infrastructure separately intelligi-
ble, diff erentiating it from more entrenched 
and readily recognizable examples such as 
highways or electric power grids. Although 
the term of ‘para-infrastructure’ itself is bor-
rowed from a partially related discussion on 
temporary forms of infrastructures (Ghosn 
2012), the notion of infrastructure as being 
supplementary and supportive to the city 
mimics larger discussions on the subject, in 
particular those in which infrastructure as 
a so-called spatial outcropping displays “ab-
stract and economic logics” (e.g. resorts, it 
campuses, malls, housing tracts) (Easterling 
2011) or is seen to replicate distributional 
justice and planning power (e.g. sewage 
and public transport networks) (Wald-
heim 2011; Latour and Hernant 1998).
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29. While any of these ‘materials’ can be 
investigated as socio-technological networks 
that consist of many overlapping technol-
ogies and actors, my main interest here 
remains how these material networks have 
assisted in the construction of the city. 

is weaker or softer than the sort of architecture that we usually associate with 
urban, territorial infrastructure - much like waste, food, or meat distribution; 
even so, ground-as-infrastructure spreads a net beneath the material city that 
is substantial and necessary for that city to nourish and sustain itself through 
time. Th at ‘net’ however, as I will show in three consecutive case chapters, 
proves rather fl exible. As it changes in scale, it gathers diff erent actors, drawing 
on diff erent ‘planning agencies’, logics and forms of exchange. Period after pe-
riod, diff erent regimes and logics take shape, prompting the question as to why 
solutions can be so diff erent, so contingent, whereas the issue itself – subsoil 
instability – remains virtually unchanged.

Competing narratives: water and ground.

In this work I have sought to exploit this contingency of ‘ground exchange in-
frastructure’ to elaborate on Schuyt and Taverne’s somewhat elementary read-
ing of local planning as situated between “chaotic planning and planned chaos” 
or taking place “at several levels without central command” (2000, 163). Th is 
ground narrative, which emerges from the vignettes and is further extended in 
the following chapters, is uncharacteristic to a certain extent of the narratives 
that are usually off ered in this context. Water is usually seized upon as the 
defi ning element of urban planning in Holland. Th e processes of draining, 
pumping and diking started centuries ago and continue to this day. Water 
management therefore often serves as one of the key narratives to explain and 
recount the mutual relationship between society at large and the landscape.25

In essence water can be seen as a fl eeting material process, a sort of me-
tabolism or closed circuit. But through its contingent forms of socialization, 
forms of water management aggregated into particular sorts of governance 
while simultaneously crystallizing into space and thus determining the current 
geography and ‘lay of the land’. Dike boards and the water bureaux of the Ri-
jkswaterstaat26 are two prototypical forms where society, technology and nature 
overlap. Th ey are two highly canonical forms of organization which are both 
spatial and institutional, telling us how the issue of water27 has been socialized 
by means of processes such as communalization or nationalization.

Another narrative would have been public housing, which was a focus of 
public planning for most of the twentieth century. To date both narratives 
of water and housing continue to be documented extensively in an on-going 
stream of non-specialist publications that merely reiterate these national fi x-
ations. Th ey often consist of a call to harness the planning system (raising all 
dikes and redeveloping entire neighborhoods) or to do the exact opposite, that 
is, ‘loosen’ control (thus giving room to nature, the markets, individual plot 
owners, squatters or so-called ‘pioneers’).28 Th ese received descriptions of water 
and housing thus seem continually fl ung between paradigms of defensive tech-
nocratic control on the one hand and of accommodating ‘nature’ and ‘context’ 

25. See for example recent publica-
tions such as (Metz and van den Heu-
vel 2011) or (Rooijendijk 2009). 

26. Th e Rijkswaterstaat, literally the depart-
ment of Waterways, is a national level orga-
nization that emerged in the 19th century 
together with French-infl uenced reforms in 
governance, law and administration. Th e as-
signment of the national water bureau super-
sedes that of any individual dike board, un-
derscoring the supremacy of national public 
concerns over more ‘partial’ local interests.

27. I’m referring to issues such as 
seepage, rising water levels, eutrophi-
cation, oxidation etcetera, which have 
been constant sources of concern. I will 
return to these issues at a later stage.

28. For Dutch planning literature 
representative of this strand see e.g. 
(Buitelaar, pbl, and Urhahn Urban 
Design 2012) or (Urhahn 2010).
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on the other, either in the shape of cutting dikes or privatizing housing. But 
they do little to diff erentiate between the agencies of planning that may lie 
in-between these extremes and the subtleties of co-production to which the 
territory already testifi es.

Th ese subtleties, I argue, cannot be reduced to bench-marked narratives 
such as those of water or housing alone – even when these are the main ones 
on which planning and urbanism are currently anchored in the popular imag-
ination. If planning in the Netherlands is to be situated halfway between ‘reg-
ulating chaos’ and ‘chaotic regulations’ (Schuyt and Taverne 2000, 163), then 
ground off ers a way to refi ne this characterization of Dutch urbanism at large. 
Th e three vignettes at the start illustrate that alternative readings are possi-
ble outside these formal planning anthologies. Being three empirical examples 
they suggest the existence of a parallel type of infrastructure in conjunction 
with the city at large. Together with its synthetic replacements of silt, dredge 
and sand, ground off ers a type of infrastructure that is neither entirely planned 
nor one to have grown ‘spontaneously’. Ground shows just how much the 
logics of housing, water, resource management, or nature conservation are ac-
tually entwined and interwoven. Focusing on ground reveals the existence of 
a wider ‘system’—a mesh of mutual exchanges and co-productions that may 
not be as palpable or as tightly governed as, say, water infrastructure itself, but 
that still vitally intersect with city, landscape and territory at many points and 
crossings.

Yet one of the angles and intersections through which this reality has been 
investigated least, it would appear, is that of ground – whether in the shape 
of sand, silt, sludge, dredge, or any other network through which ground is 
produced.29 Th ere may be various reasons for this relative absence of and obliv-
iousness to ground. Among the various explanations that may be off ered, two 
stand out the most. One is that ground seems to be diffi  cult to grasp in terms 
of structure or consistency alone (a central preoccupation, one may argue, 
of planning and design). 30 Ground does of course display underlying forms 
and patterns, i.e. typical variations in subsoil stability and fertility that have 
structured urbanization and cultivation above ground.31 But ground is also a 
continually developing excrescence, an ‘uncontrolled and formless emission’ 
(Oswalt 2000, 115) resulting from rationalized processes such as resource 
planning, construction or mining, as some of the vignettes already show.32 In 
short, while planners tend to latch onto the inertia of the existing (patterns and 
structures that can be reused, extended, or given a new lease of life), the con-
cept of ground as a subsoil presence underlying the City does not seem to give 
them much traction – especially when ground accumulates into increasingly 
‘formless’ patterns. Conversely, once we hold ground to be more than an inert 
sub-soil deposit, it becomes part of an operative confi guration (Bennett 2010, 
Waldheim 2011), rather than an abstract surface on which (planning) events 
merely play out.33

30. Ground does not display a great deal 
of consistency or premeditation, which 
probably made it hard for it to be exploited 
retroactively as a form of justifi cation in 
contemporary planning. Building onto 
patterns of the existing off ers benefi ts 
over from-scratch beginnings. Th is can 
be out of a sheer sense of reality, out of an 
interest in rationally planned economies of 
scale, or simply from a more fundamental, 
ideological point of view – a belief, as Jaap 
Evert Abrahamse argues, that “something 
which has been designed in detail, has 
more value than a city that has developed 
without much deliberation or (state-)
control  (Abrahamse 2010, 33, translation 
kb)” (thereby discrediting the contingency 
of the tabula rasa while promoting the 
inertia of the existing). Water networks 
and housing infrastructure, to that extent, 
proved much easier to exploit than ground.

31. Th e so-called ‘palimpsestuous’ nature 
of the subsoil has by no means been left 
unexplored, particularly within urban 
disciplines (e.g. (McHarg 1969), or more 
locally, (Palmboom 1987) and (De Hoog 
2005)). It is particularly evident in geomor-
phology and urban/landscape morphology 

– two strands of intellectual engagement 
with the subsoil (within geographic and 
planning disciplines respectively) that have 
latched onto evolutionary epistemologies 
to illustrate the existence of persistent 
yet evolving, adaptive patterns in the 
development of cities and territories. A 
similar attitude can be traced back to the 
writings of the urban historian André 
Corboz, who stressed the palimpsestuous 
nature of the territory, and by extension 
that of its soil (Corboz and Marot 2001).

32. Philipp Oswalt stresses the impact 
of the material side-eff ects of planning - 
economic, industrial, spatial, etc. - as they 
accrue on the scale of cities and regions. 
Felson and Pollak extend this observation 
beyond Oswalt’s post-unifi cation Berlin: 

“Most urban soils are the result of fi ll, often 
including concrete or other debris, and 
building elements are as likely to come from 
other continents as from regional locations. 
(Unbuilt sites, from empty lots to urban 
wetlands, have often been used as dumping 
grounds for material excavated to build tun-
nels, subways, and other infrastructure and 
buildings) (Felson and Pollak 2010, 361).” 
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A second explanation for the obliviousness to ground resides in the fact 
that design has never aff orded much interest or attention to issues of produc-
tion. Th at is to say, fi ll and sand do feature in a growing number of policy 
documents,34 but these studies and reports only devote limited attention to 
the subject and tend to focus on ‘sustainability metrics’ or performance char-
acteristics alone (Hutton 2012).35 As a quantitative question of supply-and-de-
mand, or as an environmental footprint in need of reduction, ground is com-
monly held to have little substantive impact on the city, as far as common 
planning narratives are concerned. As leveling resources like sand pass through 
mining policies and resource market regulations, they become ‘naturalized’ as 
fi ll. Even then, however, ground still has a remaining impact. Notwithstanding 
their lack of formal representation, networks of ground production do retain a 
substantive component. Even at a time when the production of fi ll has become 
almost entirely off -shored (negating its own swollen footprint) a part of that 
footprint still fi nds its way back into the production of city and territory.36 Fill 
and ground thus remain substantive to the city, no matter how partial, indi-
rect, unplanned, or implicit their impact turns out to be. Th is does not imply 
that the production of fi ll always seeks to negate its own impact, as some cases 
will show. While Amsterdam externalized much of its sand production to the 
off -shore realm of coastal planning, chapter four also reveals the city to be a 
breeding ground for historical planning eff orts seeking to integrate mining ex-
traction within the contours of its own housing and urban planning projects.

In essence, this dissertation tries to back the interpretation of ground as be-
ing an everyday part of urban infrastructures and to distance it from the more 
archetypical readings of the city, in which (sub)soil displacements and manip-
ulations clearly lack critical representation. Ground displacements are not the 
kind of phenomena to limit themselves to the urban, or to formal planning 
interventions alone. In fact, ground is emblematic of the extent to which City, 
territory, and nature are eff ectively co-produced. Its logic and agency typically 
migrate between urban and economic planning, between infrastructure and 
local sites, between internalizing benefi ts and externalizing costs. So far, I have 
used notions such as the implicit, the latent, the unplanned, and others to give 
expression to this wide in-between fi eld of planning agency that ground exhib-
its. Supplemented and amended from one chapter to the next, these notions 
build on an evolving palette intended to give expression to an ambiguous fi eld 
of interdependencies and ‘planning’ action that vacillates between determined 
and in-determined, top-down and bottom-up, fi xed and open, or – to invoke 
Taverne et al. – planned chaos and chaotic planning.

34. Dutch sand and dredge are tracked 
and monitored throughout their supply 
chain (e.g. (Intron B.V. and Dumoulin 
2004), (Grontmij Nederland bv, Svašek 
Hydraulics, and WL|Delft 2008) or 
(Rijkswaterstaat, Dienst Weg- en Water-
bouwkunde 1997)). Yet in their capacity as 
quantitative fl ows they are rarely con-
sidered to have a substantive component 
on site, or within the city at large.

35.  “Attention to materials in contemporary 
design tends to focus (…), on performance 
characteristics and construction detailing in 
situ, and when interested in production, fo-
cuses on sustainability metrics – privileging 
environmental parameters (Hutton 2012).”

36. From the 1980s onwards the 
production of fi ll would gradually 
be off -shored to the North Sea.

33. Th is understanding is particularly 
prominent in the work of political theorist 
Jane Bennett, who argues that (land)scape (or 
ground) is more than a geo-physical surface 
upon which events play out: “Clearly, a 
particular confi guration of plants, buildings, 
mounds, winds, rocks, moods does not oper-
ate simply as a tableau for actions whose im-
petus comes from elsewhere (Bennett 2010).”
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Periodizations and the theme of contingency

“A good account”, Bruno Latour once wrote, is one “that traces a network 
(2005, 138).”37 Th e following chapters off er mutually correlating accounts of 
the scales and modes of organization that ground has fl uctuated between over 
time. From one chapter to the next Amsterdam’s history of ground-displace-
ments is retraced as it mutates from highly territorialized forms of exchange 
(depending on infrastructures such as canals, pits or embankments) into a 
de-territorialized geography exemplifi ed by off -shore quarrying, just-in-time 
protocols and distributed fl ows of coarse-sand delivery.

In between these two extreme stages of organization lie diff erent modes 
of organization and diff erent logics which are pulled apart and periodized 
into distinct chapters. Each case chapter thus essentially describes a ‘regime’ 
of ground-making: a separate, makeshift constellation of exchanging ground 
which transforms and rescales, period after period and chapter after chapter. 
Using as its starting point a number of key documents and sources, each chap-
ter describes a diff erent form of organization. Methodologically speaking, each 
chapter mines a diff erent collection of sources and documents on which to 
ground its arguments and organize its discussion around. Th ese sources may 
include policy texts, archived documents, interviews and secondary historical 
sources that span various fi elds of knowledge from hydrology and geology to 
history and civil engineering.38 In this way each chapter could be said to defi ne 
a constellation and an assemblage in itself.

Yet, apart from these periodizations and the consecutive contingent re-
gimes of which each chapter gives account, there is still a more central theme 
that returns irrespective of the actual period taken up. Th is theme examines the 
diff erent wavering modi operandi in which ground seems to behave, and looks 
for the logics and agencies that link them together. Th e resulting image may 
not look like ‘planning’, but can still be understood as such.

Many of the modi operandi documented in each chapter are based primar-
ily on ad-hoc pragmatist logics and project-bound fi nancial gains. However, 
ground is not just a mutable assemblage of ad-hoc solutions organized around 
the minimization of costs.39 It is also a collective form of organization: a trade-
off  between forms of collective security and project-bound liabilities. When 
plots and sites are raised, they reinforce an encompassing infrastructure of sub-
soil stability, which in turn lends them surplus economic gains and increased 
real-estate values that can themselves be traded and capitalized upon.

Ground elevation projects may thus commodify a part of ‘the commons’ 
(the resources, natural or otherwise, held in common by all members of soci-
ety) and internalize them for their own personal gain. Conversely ground may 
prune away of some of a project’s profi ts for the benefi t of the collective. Being 
so fl exible and mutable, the forms by which ground is displaced (including 

37. “A good account will perform the 
social in the precise sense that some of the
participants in the action – through the 
controversial agency of the author – will 
be assembled in such a way that they can
be collected together (Latour 2005, 138).”

38. Most of these sources are eff ectively
secondary historical sources rather than 
primary ones. To that extent this work is 
indebted to Auke van der Woud’s ground-
breaking publication of “Het Lege Land”, in 
which he fl atly admits to not having done
any new research in the archives. Van der
Woude invokes Lévi-Strauss’s (structuralist)
approach to explain this approach: it shows
that scientifi c knowledge is not contingent
upon an ocean of new facts that is to be
gathered from fi eldwork or from examining 
the archives. New knowledge can be created
by searching for deeper geologic structures 
and layers ‘beneath the earth’s crust’, rather 
than by focusing on the proverbial trees
and hills on the earth’s surface, which are
merely ‘superfi cial or partial transpositions’
of geologic structures underneath (2010, 18).

39. I’m using assemblage purely in a descrip-
tive sense. For an overview of the recent use
of assemblage and ‘assemblage urbanism’ in 
urban theory, see e.g. (McFarlane 2011) or
(Brenner, Madden, and Wachsmuth 2011).
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surrogates like sand and dredge) mimic something larger than ground itself. 
Similarly to dike boards and water bureaux, ground displacements can also be 
read, to some extent, as physical refl ections of society at large. Ground may 
adopt forms of organization that are as substantive as they are institutional.40 
Looked at from that perspective, the periodizations begin to hint at something 
larger than ground itself. Th ey hint at a discussion behind the changing scale 
of organization to which each case period testifi es. Why do ground, sand, silt 
and dredge migrate to ever changing forms of organization? Why do ground 
displacements aggregate onto diff erent scales and levels time after time, leading 
to shifting geographies of exchange?

Amsterdam is in part predetermined by nature and technology (in as much 
as fi ll and dredge can be labeled as such), and in part also the result of con-
tingencies that follow on from practical decisions as to how, where, and from 
which resources fi ll would actually be sourced. Whether sludge is taken from 
the harbor, mud is taken from mud mills and the city’s dredgers, or whether 
sand is brought in from remote hills out of town, makes a diff erence not just in 
terms of sourcing, but implicitly also in terms of how the city is actually pro-
duced. Ground is therefore not only an inert, palimpsestuous accumulation of 
disposed deposits but is also the product of subsiding networks, of transient 
trade-off s and mutable exchanges between city and country – a continuing 
tit for tat between the opportunities resulting from continued engagement 
between humans, water and ground.

Th ese organizational contingencies may be interesting to trace from the 
material perspective of ground networks alone, but they also point to forms 
of planning agency that have usually been relegated to a preparative stage of 
urban planning, to economic and resource planning, or to the realm of unin-
tended consequences (side-eff ects that are unplanned yet equally unavoidable). 
Even so, their impact can be quite substantial. Not just quantitatively or in 
terms of relative acreage, but as a veritable realm of planning agency that has 
always been operative in the margin of primary (modernist) planning inter-
ventions. Th e main theme, therefore, that runs through each of the ensuing 
chapters is that of examining whether a closer observation of the phenomena 
that Amsterdam’s ground formations have exhibited over time may indeed 
help in recovering some of these lesser-known forms of planning agency.

Within this theme, the notion of the implicit is given an emblematic posi-
tion. As mentioned above, it is part of an evolving palette by means of which 
this work seeks to give expression to or ‘give account’ of the disjunction in vo-
cabulary that seems to exist between the planned and the reclaimed; between 
product and by-product, between intervention and side-eff ect, between social-
ization and more open forms of benefi t consumption. As a notion, the implicit 
can be traced back to strands of literature that discuss ‘informal’ or ‘unplanned’ 
developments, typically in the context of the so-called Global South. Th is liter-

40. Institution is a widespread concept in
social sciences and beyond. In this case I’m
referring to ‘institutional’ both in a formal 
and informal sense. “Formal” institutions
(such as planning bodies or monetary 
systems), Geoff rey Hodgson argues, always 
depend on non-legal rules and inexplicit
norms in order to operate, so any distinction 
between these two categories would actu-
ally be misleading. In that sense, and still
following Hodgson, rules, conventions and
organizations are all particular subsets of
institutions. Generally put, institutions are

“socially embedded systems of rules”, which
can both be self-organized as well as requir-
ing other institutions for their enforcement. 
Th ey are “both objective structures ‘out
there’ and subjective springs of human agen-
cy ‘in the human head’” (Hodgson 2006).
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ature discusses the complexities of urban spatial production and reproduction 
in day-to-day interactions which usually defy ossifi ed distinctions between for-
mal, top-down forms of planning and grassroots bottom-up agency.

In this work, however, I seek to link the notion of the implicit to a dif-
ferent level of observation, in that large-scale material displacements reveal a 
residual degree of intentionality that lingers between the agency of one-off , 
plan-based interventions and the secondary eff ects that precede or come out of 
such interventions, if not actually giving rise to such interventions themselves 
on more than one occasion. No matter how the by-products of planning are 
handled – whether they’re ignored, contained, off -shored or reclaimed – they 
still leave traces that co-produce the City and contribute to its ever-changing 
makeup. Th e case of Amsterdam in particular will show this legacy of the im-
plicit to be quite substantive. Here, displacements in fi ll and ground – them-
selves the spatial outcropping of unrelenting planning traditions – trace an 
oblique material legacy that is as extensive as it is erasive. Transformation and 
erasure never seem to have gone together more productively and prolifi cally 
than they did on leveled ground.

A missing genre?

Planning agencies emanate from the circulation of ground – if anything, this is 
the central theme that threads its way through each of the following chapters. 
Each chapter thus follows a somewhat visceral, hands-on approach: it seeks to 
‘follow the thing-in-motion’ (Appadurai 1986) and draw out the constellations 
that surround it from that position. Any such approach is clearly indebted to 
methodologies commonly practiced within network theory (ant or sts), while 
it also carries strands of natural history or evolutionary geography.41 Yet these 
are not the levels on which these cases seek to off er a contribution.

In all fi ve case chapters I try to draw connections between my own dispa-
rate sources, while taking stock of the logics and realities that transpire from 
these sources, essentially using them to assemble an initial period image. As 
such each chapter is made to revolve around a number of provisional tenets 
that range from ‘fabricating ground’, ‘erasive overlays’, ‘a new terra fi rma’, and 
‘urban frontiers’ to ‘off -shored protocols’. Th is succession of cases does not 
comprise a change in methodology or in theoretical framework. But it does 
seek to capture the complexity of the phenomenon of ground and to place 
it within a variable context of historical urban development. As such, and in 

41.  ant and sts refer to Actor-Network 
Th eory and Science Technology & Society 
Studies respectively. ant sees the con-
nections between allied actors (scientists, 
theories, black boxes) as a network; 
its “theoretical richness derives from its 
refusal to reduce explanations to just 
natural, social, or discursive categories 
while recognizing the signifi cance of each 
(Comber, Fisher, and Wadsworth 2003, 
303).” In the context of urban studies, this 
is expressed by the fact that ant does 
not consider the City to be a pre-given 
category of ‘fact’, but rather as a reality 
that becomes immanent to the networks 
as they are being described. “By enabling 
an escape from the reifi cation of the city so 
common in social theory, ant’s notion of 
hybrid assemblages off ers richer framing of 
the reality of the city – of urban experi-
ence – that is responsive to contingency 
and complexity (Farías and Bender 2010).”
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a distant echo to Reyner Banham’s ‘architecture of four ecologies’  (Banham 
1971), the case chapters can be read as diff erent, juxtaposed period ecologies 
within a larger landscape of continuing ground extractions and exchanges.

However, this particular methodological set-up with four distinct ‘as-
semblages’ of case material, does position this work in conversation with a 
larger body of literature. Writers such as William Cronon, Kazys Varnelis or 
Anique Hommels, for instance, have worked in similar ways – though each 
in quite diff erent contexts. Varnelis et al. for instance, have sought to describe 
the breakdown of modernist infrastructure through the emergence of parallel 
network ecologies, i.e. a “series of codependent systems of environmental mit-
igation, land-use organization, communication and service delivery (2009).” 
With reference to lumber, grain, water and meat, William Cronon, for his 
part, has sought to make the development of Chicago in the late nineteenth 
century intelligible as being largely predetermined by the city’s landscape and 
its re-routing of natural materials (1992). Hommels, fi nally, has studied the 
properties of cities to resist change by looking at the de facto networks in 
which planning discussions have occurred (2005). While each of these works 
tries to take stock of the City as a historical constellation of traditions, regimes, 
ecologies, technologies and networks, their approaches are quite distinct in 
both subject and method; as such they do not serve as theoretical benchmarks 
on which I seek to base my own work. However, notwithstanding their in-
tellectual diff erences, these works do set the broader limits of a genre within 
which I seek to position this thesis.

In essence, this work seeks to occupy a narrative middle ground between 
actor-based approaches, and ‘evolutionary’ approaches such as those of path 
dependence or systems theory, in which cities and territories themselves be-
come the object under observation (making individual actors more or less epi-
phenomenal).42 Th ese traditions also signal the absence of a genre in urban 
planning. By drawing on the materiality of ground and the agencies of sub-
stances like fi ll or sand, this work aims to introduce a diff erent genre of analysis 
into urbanism which has been largely absent so far. To some extent contribu-
tions such as those of Cronon and Hommels already testify to such a blend in 
genre.43 Following the agency of things-in-motion, Cronon’s landmark Nature’s 
metropolis has often been lauded as ant avant la lettre, but the same work also 
testifi es to strong evolutionary undertones.44 Neither thing-based accounts nor 
evolutionary explanations (as witnessed by the use of inertia, contingency, etc.) 
are primary intentions of this text, but as two extremes of a particular genre of 
writing they may prove of use in urbanist accounts today.

Th is shift is mandatory, I hold, especially in the current context of planning 
uncertainties and receding public planning interventions. Focusing on ground 
allows for a diff erent way of looking at urban form and process.45 Ground 
has in turn been corporatized, centralized, marketed and off -shored. Th e ‘bed 
plate’ of the city, one of the daily assets in our living environment which we 

42. Path dependencies are “historical 
sequences in which contingent events set 
into motion institutional patterns or event 
chains that have deterministic properties 
(Mahoney, J. (2000) quoted in: Pfl ieger et 
al. 2009).” Path dependency theory seeks 
to link contingency (i.e. local specifi cities 
and change) and reproduction (continuities) 
within the same analytical framework. Th is 
is not always the case, as Pfl ieger argues. In 
urban regime theory, she maintains, contin-
gency is less present. Here, reproduction and 
dependency are more or less seen as the di-
rect outcomes of the stability of sociopoliti-
cal coalitions, i.e. so-called ‘regimes’ (2009).

43. Anique Hommels’ work in par-
ticular is situated in the context of 
Dutch spatial planning practices. 

44. Th ere are strong evolutionary tendencies 
to be witnessed in Cronon’s work. Cronon’s 
description of Chicago as ‘determined’ by 
nature from beforehand, exposed the work 
to determinist critiques. However, path de-
pendency literature in particular has proved 
much more vulnerable to such critiques, to 
the extent that the approach is often seen as 
being alien to neo-empiricist methodologies 
such as ant. From a post-hoc perspective, 
technological supremacy can be used retro-
actively to explain one technology’s ascen-
dancy over another. Path dependency, and 
its inclination to interpret history’s infl u-
ence on the present in terms of event chains, 
is therefore seen as leaving itself open to 
all types of determinist explanations.

45. I’m paraphrasing Anique Hom-
mels: “Focusing on obduracy enables 
a new and diff erent way of looking at 
urban form and process (2005, 21).”
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share the most, is currently organized almost entirely by way of its most com-
mon synthetic agent of sand. In so doing urban ground is outsourced and 
turned over to extraction industries, off -shore dredging companies and the 
‘sand business’ at large. In this model of organization the bed plate of the city 
may still be supervised by public policy, but at the same time its concern – the 
importance of the soil we live and dwell on, as marginal as this may seem rel-
ative to other pressing issues – has become dispersed and diluted among the 
interests of nature conservation, shipping regulations, environmental impact 
assessments and marine planning. In a nod to Latour’s Politiques de la nature, 
one could say that in moving the bed plate off -shore, beyond the city’s terra 
fi rma, so did its public and the concern visible ascribed to it within the city 
(Latour 2004). From the fi rst scoops of sand extracted from the hills outside 
the city, to the geotechnical machinery of massive transient, just-in-time deliv-
eries, city governance and city organization seem to have shifted along with the 
principles of exchange and organization to allow for the erasure and extension 
of the city’s terra fi rma. Very rarely do we stop to question the functioning of 
this technological infrastructure, especially when they’re as basal, rugged and 
remote as grounds that are scoured from the seas.

Of course, no-one can deny that ground remains only a marginal aspect of 
cities in comparison to the perplexing reality of transactions by which cities are 
defi ned and redefi ned day in day out – socially, materially and intellectually. 
But given that ground constitutes such a fundamental endeavor in Amster-
dam’s transformation from mud-fl at to city (ground and city are co-emergent: 
there would be no city without ground, and vice versa), it also off ers a fi tting 
lens through which to look at the process of the city itself. Th is way of narrating 
and conceiving of the city, however, seems largely missing in other accounts. 

Still, the fi nal point of reference within this work remains that of planning. 
Th rough the obliqueness of its perspective, ground aff ords a view of planning 
in areas where it might otherwise be seen as being absent, or completely over-
looked. Almost by convention ground evades the usual domains of planning 
interest; sometimes operating in its margins, sometimes remaining entirely 
outside of it. Yet at a selective number of points it does intersect and combine 
with it, producing substantial outcomes that are interwoven within the urban 
landscape at large. In the end, what I aim to open up is a discussion on these 
fl eeting forms of planning agency that manage to hide beneath our collective 
feet.

In the fi rst chapter I calibrate my own particular contribution to this genre. 
Th e second chapter elaborates on my own position vis-à-vis other approaches, 
and relates it to networks and narratives that have accumulated around the 
competing narrative of water. As such the fi rst two chapters set the standard 
for the following three chapters. In the concluding chapter I then take stock 
of the realities that arise from all preceding chapters. By drawing together and 
interrelating the preceding material, the last chapter draws out the longue durée 
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of ground, as a type of infrastructure that is both inert and persistent, as well 
as contingent and open to diff erent types of agency that fl uctuate between in-
stitutionalized planning, project formats, and the aggregated result of multiple 
dispersed agents.

—

To conclude, some practical notes. Amsterdam features prominently in 
this account. As already said, its use is rather synecdochic: the city acts as a 
pars pro toto for any local low-lying city. Th e same holds for the local planning 
condition. Holland is usually seen as the hotbed of land transformations, dik-
ing, pumping, and reclaiming; its landscape thereby testifying to a tradition 
of planning with a seemingly strong historical embrace. Ground appears to 
complicate that understanding, the phenomenon being proportional to the 
leverage that planning has managed to attain in Holland. While this certainly 
defi nes the confi nes of this work, tampering with ad-hoc infrastructures and 
material resources such as ground is pretty universal, and certainly not depen-
dent on a single planning tradition. Similar accounts could and have been 
made using other cities and locations such as New Orleans, or the Po and 
Rhône river deltas. While Amsterdam may be a smallish European capital, the 
narrative of ground may, in actual fact, cover a broad range of other situations.

On a last methodological note, and to come full circle with Amsterdam’s 
top-down map as mentioned at the start, a few concluding remarks about the 
use of maps in this work. Th roughout this work maps constantly feature as vi-
sual reference material. Th ey assist the readers by providing situated overviews 
of the geographical locations mentioned within the text. Yet, like all maps, 
those in this work do more than simply serve as reference points. Whenever 
and wherever written sources are found wanting – that is, where sources be-
come too diverse, too rudimentary, or too anecdotal for them to be speak for 
themselves – maps assemble material into cartographic overviews that help 
elucidate the subject and put it (literally) in a new perspective. In so doing, 
maps, drawings and graphic documents take up a position amongst this work’s 
multiple ‘archives’ and sources of evidence. 

Just like the act of mapping itself, the agency behind the use of maps can 
be critical (Corner 1999; Beelen 2010). Maps bring material together, but in 
so doing they also help us – mapmakers and readers alike – to gather and in-
terpret that material in a diff erent way. Th e maps in this work thus off er inter-
pretations that run in parallel with the main text, sometimes commenting on 
it directly, sometimes choosing their own ways of narration. While locations 
and place names that crop up in the main body of this work’s text are often 
contextualized within the text itself, as soon as the specifi cs of geography and 
location enter in the space of the maps, they tend to develop narratives of their 
own. Maps thus underscore the larger methodological question in this work, 
but just as with the format of textual dialectic discussion, the maps are left to 
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speak for themselves. Written or drawn, the ultimate value of a text or map is 
in the message it conveys to the reader – the proof of a pudding is always in 
its eating.
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Amsterdam’s anthropogenic ‘bed-plate’
physical extent of elevated land and raised building plots

soft land
terrain in need of consolidation.2

stable land
terrain fit for building.2

water

Top.   Amsterdam is a medium‐size city 
(population ca. 800,000) founded on a 
slight elevation of stable land, where the 
Amstel river joins the tidal creek of the IJ. 

The city is set in the midst of soft, marshy 
ground, so building land has always been 
at a premium. But even when stable 
ground was found wanting or in short 
supply, stability could still be organized - 
typically through collective efforts such as 
landfills or elevations. Over time such en-
deavors led to the production of a syn-
thetically augmented ‘bed-plate’ of fill 
and sand beneath the city. As construc-
tion spread into the hinterland (particu-
larly during recent decades), all but the 
most unstable grounds were left unused, 
these being the only areas onto which 
construction can now be extended.1

Bottom.   Amsterdam in its most 
common cartographic representation 
with red, green, and blue shading (in this 
instance black hatching).2

01.2  |  Geographies of sedimentation
A city on unstable land
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References used in the map: 
1 Buissink, F. et al. 2006. Grote historische topografische atlas ± 1894-1933, Noord-Holland : schaal 1:25.000, Tilburg : Uitgeverij Nieuwland, pp. 348.
2 Aerial photos no. 1280_4840 and 1280_4920, 2006, dRO Gemeente Amsterdam.
3 Road construction site near Breukelen, April 2009, photo by the author.
4 Birds-eye view, dRO dienst Ruimtelijke Ordening Amsterdam.
5 Lenselink, G. and U. Menke, 1995. 'Blad 6. Zandwinning' (1:100.000), in: Geologische en bodemkundige atlas van het Markermeer, Lelystad: Direc-

toraat Rijkswaterstaat, Directie IJsselmeergebied. 

Left.   transient materialities of peat and sand 
(the green and white areas on the map) are 
found in both urban and rural sites.2,3,4

Right.   Werkeiland (viz. Artificial Island) is 
part of a physical formation that crystallized 
around the re‐distribution of fill, dredge and 
sand. The island started out as an artificial 
island where sand dredging vessels could call 
in to dispose of their cargoes. Dredging vessels 
could then use the island to transship their 
cargoes of dredge and sand, or to take refuge 
from storms in the nearby Ballast Bay.

Both Both Ballast Bay and Artificial Island 
were part of a larger string of ad‐hoc edifices 
and infrastructures that helped raise urban 
precincts such as Bijlmer and Velserpolder, as 
well as the embankments of the A1 motorway 
nearby. This formation was then up-cycled 
within later island developments (i.c. IJburg) 
to become part of new housing suburbs.

01.3  |  Geographies of sedimentation
Ground machinery - extractive formations around ‘Ballast Bay’...
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sand concession / designated extraction area.5

sand extraction pits.5

IV sand, unsuitable for sand extraction.
loam-containing sand, laminated with peat, humic clay or loam layers.5

III sand, moderately suitable for extraction.
fine to coarse sand, locally containing loam or laminated with thin loam bands.5

I sand, very suitable for extraction to a depth of -50 meters NAP.
fine, moderately fine and coarse sand.5

9 depth of extractable sand resources
i.e. top Pleistocene surface (in meters below NAP).5

reciprocal material exchanges
fill, debris, sludge, dredge

N

Top.   The technical capabilities 
of sand extraction are virtually end-
less.5 Extraction is technically feasible 
up to depths of over 50 meters. Suction 

pits (cf. map) directly access Pleistocene 
sand deposits underneath technically inferior 

top lake bed deposits. The eastern part of 
Lakel IJ (shown in yellow) has proved excep-

tionally suitable for this kind of extraction, of-
fering geological deposits of sand of 50 meters 

or more. Since 1991 the possibilites for ex-
traction have been reduced, reserving freshwa-

ter sands like those of Lake IJ for filling pur-
poses that demand low levels of salinity.5

 
... and their reciprocal material exchanges
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chapter 1 

FABRICATING GROUND. 
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“Long before the mechanical apparatus for digging and transporting earth was 
perfected, the Dutch, by dogged hand labor, had raised many of their cities on 
mounds, above the waters; and the same application of collective energy caused 
them to protect the land against fl ood. […]”
—   Lewis Mumford (1992)

Accounts of cities tend to start off  with an account of the land. Cities or towns 
take root in geographical settings – a bend in the river, a rise in the land, a 
combination of opportunities that provide an edge over other locations.1 But 
what if there was no preceding land? What if the ground itself on which to 
found the city still had to develop, much like the city itself? What, in short, 
if the land was not-pre-given and still had to be occupied and inhabited by 
the notion of a stable ground – a ground on which life and urbanization were 
progressively to be founded?

Cities need a foundation or a stable ground to build on. Th ey need a ze-
ro-ground, in the absence of which they risk becoming self-eff acing. Without 
that ground, their constructions would ultimately sink back into the marshes 
that they were once built on, waiting to be wiped out by the course of nature. 
Subsoil stability is an asset that few cities can do without.

In the coastal provinces of Holland unstable soil currently makes up about 
three quarters of the total land surface.2 To this day, the west of Holland has no 
bedrock to underpin its buildings and no ground to buttress its bridgeheads or 
to underlay its roadways, except for its unstable, spongy peat soils. Local soils 
typically lack alluvial sediments like gravel or sand; they are submerged in wa-
ter up to a few inches from their surface and off er little load bearing capacity. 
Th e generic softness and instability of soils in Holland turns Dutch cities into 
a challenging place for construction and inherently designates its ‘ground’ as a 
mandatory fi eld of intervention. If it wasn’t for inventions such as pile founda-
tions (or resources as simple as sand), cities like Amsterdam would never have 
managed to rise from the mire of their surrounding marshes.3

But technical interventions alone, such as pile foundations and artifi cial 
deposits of sand, do not capture the whole issue, as this chapter will show. 
Th e city’s quirky ground and its shaky pile foundations have fed into a wider 
cultural reality whose ideas and approaches have come to inhabit local soils 
and grounds. Th e treacherousness of city soils may originate somewhere deep 
down below in the subsoil, but to reduce their agency to a position underneath 
the city or anterior to it would be an oversimplifi cation. Ground, one could 
say, is a condition that came together with urban life. Rather than a pre-given 
situation, ground is a way of organizing the city, and hence it is co-emergent 
with the city itself to a certain extent.

1.   Although the role of history in urban 
accounts is often limited to a narrative 
technique, in a number of works land 
is not treated as a mere precedent to 
the city, but as a strongly interlinked or 
even co-emerging phenomenon. For this 
reason, William Cronon, to name just one 
example, ominously starts his account of 
19th century Chicago by writing “Before 
the city, there was the land (1992).”

2.   Unstable subsoil conditions prevail 
in the west of Holland. Th is is due to a 
combination of two co-existing conditions 
that have a negative impact on subsoil 
stability. In these western parts of Holland 
local ground water levels tend to be high 
whereas soils remain invariably weak. Th e 
classifi cation of soils as being weak is 
directly infl uenced by the amount of peat 
that is contained in subsoil layers. Th e more 
peat subsoil layers contain, the weaker they 
are and the lower their carrying capacity 
becomes. According to offi  cial, statutory 
defi nitions in Holland, subsoils are con-
sidered to be weak or ‘unstable’ when they 
contain fi ve meters or more of peat within 
a top layer of eight meters. In practice 
however, layers of peat and clay that are 
situated at depths lower than eight meters, 
may contribute just as much to subsidence 
and soils caving in. (Tromp 2008, 57).

3.   For a long time, earthworks like 
moats and dikes suffi  ced as a substitute 
for stone bulwarks, city walls and other 
edifi ces which would have proved too heavy 
for local soils. On-land road networks 
too, such as a national grid of arterial 
roads, would not materialize and become 
widespread until the twentieth century.

facing page:
Working map, Nicolaes Visscher ca. 1661.
Levelling and erasure as prefi gured by a white
space on the map.
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7.   Some defi nitions:
(1) Holocene. Th e geological epoch of the 
Holocene stretches from 10,000 bp (before 
present, i.e. before 1950) to the present. Th e 
Holocene is an interglacial period marked 
by higher temperatures and an overall rise 
in sea levels.
(2) n.a.p. stands for Normaal Amsterdams 
Peil (or standardized Amsterdam Ordnance 
Datum), the vertical datum in use in the 
Netherlands (and, incidentally, in Germany) 
since the end of the nineteenth century. nap 
was originally used to refer to the average 
summer fl ood water level in the ij, which 
at that time was still Amsterdam’s main 
shipping channel, connecting the city to the 
open sea.
(3) Th e so-called boerenzand (‘farmers’ 
sand’) is an arenaceous subsoil layer 
found 8 to 9 meters below nap. Although 
most Holocene deposits are clay-based, 
boerenzand deposits result from limited 
sand-fl at formations (wadzand), which 
results in a slight increase in loadbearing 
capacity. Th is capacity was suffi  cient to 
support most of the wooden constructions 
in use during the sixteenth century. Cf. 
(Berendsen 2004, 217; de Gans 2006, 143). 
See also footnote 20 for a brief explana-
tion of other subsoil foundation layers. 

City streets and quarters have been covered in new layers of sand from the 
sixteenth century onwards. In some parts of the city sand has accumulated to 
over six meters in height. Th is may not seem much, but in a city devoid of any 
real diff erences in height, six meters constitute a virtual table mountain. Th is 
wasn’t just a matter of seeking refuge from the water through elevation, but 
also a matter of public health in a broader sense: “Piles alone could not keep 
the country’s capital standing; public health is required to make the nation 
prosper (Elout 1930, 33, translation kb).”4 In Amsterdam, as in other neigh-
boring towns, supplying sand was also a matter of public health, or even of 
‘national importance’, as this 1930s quote implies, somewhat melodramatical-
ly. Leveling, it was long believed, helped fi ght contagious diseases like malaria 
and other ailments of city life. Whatever the case may have been, adding sand 
did more than simply facilitate the construction of pavements, sewage pipes or 
ducts. It was more than simply a technical fl aw to be fi xed, or a geotechnical 
imbalance waiting to be tweaked and corrected. Th e instability of local city 
soils was a reality that seeped into every pore of city society, even down to the 
level of local nursery rhymes: Amsterdam the big city / that was built on piles / If 
it were to topple / who would pay the costs? 5

As a result, from the onset of city life ground developed into a condition 
demanding continuous attention. Th is condition has not only persisted up to 
this day, but has magnifi ed and interwoven itself with many other issues since. 
From sand being spread out in parks at regular intervals, up to people needing 
to raise their backyard gardens every fi ve to ten years; and from discussions in 
the national parliament about the state of the nation’s dikes up to the scams 
that have accompanied urban development ever since the start of elevation on 
an industrial scale: ground is a notion that permeates the city. 

However, it is also an evolving set of practices pervaded not only by tech-
nical necessity, but by world views that defi ne and delimit ground as a reality 
to be shaped and molded to the measure of man. Cities are born from the soil, 
as much as the other way round: as they negotiate their crude, earthy ground 
realities, cities have given rise to inventions and conventions that informed the 
city above and below the ground’s surface.

Land making and the fabrication of ground

Amsterdam, that ‘big city built on piles’, began as a little community on a 
bar of sand in the late thirteenth century.6 Th e Amstel River had thrown up 
two small mounds on either side of its mouth, just where it fl owed into the 
Zuiderzee estuary (or its smaller embranchment of the ij to be exact). For a 
long time these ribbon-shaped mounds had been the only sources of subsoil 
stability: save for this starting supply of solid ground, there was little or no 
suitable ground to build on.

4.   “De palen alleen echter konden ‘s lands 
hoofdstad niet overeind houden; er is volks-ge-
zondheid noodig, om een volk te doen gedijen.”

5.   “Amsterdam die groote stad, die is 
gebouwd op palen / Als die stad eens omviel, 
wie zou dat betalen?” Meertens Institu-
ut, Dutch Song Database - collectie Dr. 
C. Bakker, http://www.liederenbank.nl/
liedpresentatie.php?zoek=101907&lan=en 
(accessed 04-02-2014). Th e rhyme 
traditionally features in publications on 
Amsterdam and its subsoil, from the 1930s 
(e.g. (Elout 1930)) to the present day.

6.   Th ere were two slight mounds on either 
side of the Amstel River that were connect-
ed by a dam or weir around 1270 – hence 
the origin of the name Amstel-dam. A dam 
is a sluice that discharges water in a single 
direction, usually from the river into the sea.
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Amsterdam had of course been surrounded by marshes and peat soils for as 
long as anyone could remember (cf. ill. 01.2). One of the ways to compensate 
for this during construction was to use pile foundations. From the sixteenth 
century onwards, wooden constructions, like most houses at the time, were 
supported on a seam of farmers’ sand – a subterranean layer of Holocene 7 mud 
fl at deposits found at 8 to 9 meters below Dutch Ordinance Datum (nap).8 
(see illustration ‘subsoil foundation levels’) But such edifi ces themselves are 
only part of the story. Right from the start, when the city began to dam and 
dike its eponymous Amstel River, it had also begun to search out more reliable 
supplies of sand and to fi nd ways of redirecting more suitable sources of fi ll 
into the city. By organizing its own artifi cial terra fi rma, Amsterdam set out to 
create a substitute bed plate – a path to secure more and more solid ground for 
the city. Typically this path involved man-induced infl uxes of surface sands, 
although resources more ‘native’ to the city, such as waste, sods, dredge or 
so-called night soil, were also known to off er solutions at various points in 
time (nowadays, of course, disposed of diff erently through elaborate sewage 
networks).

Th e term ‘ground’, as used in this chapter, covers many diff erent resources 
such as sand, clay and silt, or other low grade materials such as dredge, debris 
or waste – a list that can never be comprehensive as resources come and go 
from it over the course time. But its diff erent materialities aside, ‘ground’ also 
has an other, more fundamental, level of meaning. Much like the subsurface 
or infrastructure (or indeed, politically infused notions like soil, earth or land) 
the use of ground tends to be underpinned by much larger issues. Th is work 
specifi cally seeks to forward ‘ground’ as a central notion. By putting Amster-
dam’s ‘ground’ center stage, ground (henceforth without quotes) is left to act 
as the story’s main protagonist, and will do so throughout the rest of this work.

Th e reasons for picking ground over soil, land, or subsurface are essentially 
twofold. First of all, ground evokes the fact that cities are underpinned and 
grounded with infrastructures. Like any physical infrastructure, ground-as-in-
frastructure goes beyond the simple notion of the lay of the land, and presents 
a form of urban hardware that needs to be actively maintained and sustained. 
To perpetuate and extend its ground, cities like Amsterdam tap in to soil re-
sources, which they manipulate and reorganize using various technologies and 
approaches. Ground, in this sense, is not just dead material that we can in-
vestigate in terms of its technical behavior, its composition, or in terms of the 
quantitative fl ows that siphon it between diff erent locations; ground is also, if 
not primarily, made up of a variable set of ongoing practices.

Secondly, ground – in spite of (literally) being a measure of stability – also 
remains highly malleable and fl exible.9 Soil, earth, dirt and ground are strongly 
intertwined and culturally entangled in this city, but not in the sense of perma-
nence or belonging as would usually have been the case. Counter to the usual 
notions of inertia conveyed by conventional concepts of ‘soil’, ground serves 

8.   Piles were, of course, in use before the 
sixteenth century, but as these piles were 
not sunk down to the depth of a supportive 
subsoil layer (such as the boerenzand layer or, 
alternatively, the fi rst true Pleistocene sub-
soil layer of sand which was found at around 
10 to 12 meters below the surface), their 
loadbearing capacity was not based on the 
bearing capacity of the subsoil, but rather 
on the adhesive strength that would play be-
tween piles and the subsoil (de Gans 2011).

9.   Factors of social determination aside 
– typically refl ected in the astounding 
collection of designs, schemes and projects 
that tend to typify physical development in 
Holland – the fl exibility of the land should 
be understood as coming at least partially 
from the agency of fi ll and sand. To date, 
quite a number of works have touched 
already on the malleable, palimpsestuous 
nature of cities (e.g. Corboz and Marot 
2001). Th e fl exibility of the palimpsest 
however, is grounded in inertia: on a 
reading of the subsoil as being a historical 
sequence of objects that are either replaced 
(re-etched) or recycled (Pfl ieger et al. 2009).

Subsoil foundation levels underneath the 
city (de Gans 2006, 143).
Th e graph illustrates the relation in height 
between artifi cial and natural sand deposits.
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other purposes beyond the perpetuation of the existing or its role as simply 
dead weight. Besides adding solidity, embankments and elevated ground also 
double as erasive interventions. Th ey help eff ectuate a tabula rasa, a slate that 
is being wiped clean over and over again: whenever a site is leveled, the old 
parceling is reformatted, thus eradicating any appropriations that may have 
been there beforehand.

Leveling is therefore above all a measure of control: it represents focused, 
defensive action against adverse conditions, such as high groundwater levels, 
insuffi  cient geotechnical building conditions, or even disease. But almost by 
the same token, leveling also instigates a tradition of unprecedented fl exibil-
ity and mobility. Th e physical necessity to geotechnically alter the (sub-)soil 
demands that the slate of the existing be wiped clean. Erasure, in that sense, 
seems almost predetermined, as if it were programmed into the materiality of 
the soil – a fulfi llment of a potential that was already there.

To substantiate its narrative about leveling and ground, this chapter turns 
to a couple of emblematic moments in the city’s history. Th ese are, fi rstly, the 
city’s extension schemes of the early and mid-seventeenth century, schemes 
which tap into external sources of fi ll such as the ’s-Graveland polder, a mining 
concession in the sandy hillsides east of Amsterdam (a development nowadays 
known for its picturesque idyll rather than its mining blight). Th e second mo-
ment is the ad-hoc construction of sand-mining canals in the nineteenth cen-
tury when urbanization in the area fi nally picks up again after a lull of nearly 
two hundred years.

As both examples will illustrate, ground creates a momentum in which 
property divisions can be redrawn and parceled out again, seemingly at will. 
Th e material necessity to level instigates a path of action in which the typical 
inertia of the existing seems to be quite easily defeated, physically as well as in 
in terms of plot ownership. At least, so it appears. Th ese emblematic moments 
provide the opportunity to examine whether Amsterdam’s path of history is 
indeed that predetermined: whether the geography of the land and the insta-
bility of its ground are really that decisive, or conversely, whether there is some 
agency left to ground and the actors that handle it.

Predetermination is an issue in any historical work, particularly in one 
tracing the path of inventions such as the electrical power grid, sewage net-
works, railway gauge standards or other types of physical infrastructure. In 
hindsight chance events can be made to look as if they were inevitable and 
foretold by earlier events or by the inherent (technological) superiority of a 
certain invention (Hughes 1983).10 Th is work too is vulnerable to such de-
terminist critiques. It follows the historical path of sand (re-)invention, and 
uses this as a basis to break history up into distinct periods of (technological) 

10.   How technologies become ‘locked in’ 
(and others become locked out) remains 
the subject of debate. Lock-in is often 
based as much on contingencies as it is on 
rational technological advantages, but the 
latter tend to be streamlined in historical 
accounts. See e.g. Hughes for his account 
of twentieth century technologies allowing 
for the transportation of electricity (1983).
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development. But even so, path-related concepts (such as inertia, contingency 
etc.) are only marginally part of this work and do not inform its method, as 
this fi rst chapter shows. Th is chapter looks at the physical, substantive forms 
of organization in the slipstream of ground, at a time when Amsterdam leapt 
onto a diff erent scale of urbanization.

In conclusion, there are a few practical things left to mention about this 
chapter. Ground may serve both as infrastructure and a tabula rasa, but in this 
chapter the practices of ground will be represented mainly through the agency 
of sand itself. More than any other ingredient or procedure that has helped 
fabricate ground stability, sand has played a particularly prominent role, espe-
cially in the last fi fty to sixty years. As a non-specialist publication once calcu-
lated, if all the sand used in Amsterdam since the 1950s for leveling were to be 
shoveled onto an area measuring 100 x 100 meters, the resulting pillar of sand 
would equal the height of Mt Everest (de Gans 2011, 47). In the following 
tableaux, however, the use of sand is traced back far before the 1950s to the 
periods of the seventeenth and nineteenth centuries. Sources on those periods 
off er a hint of the complexity and the networks that hide behind something as 
simple as sand – even if the clues for it have to be read between the lines or in 
the margin of other historical works.11

Th is focus on remote historical periods may seem strangely anachronistic, 
given this work’s concentration on urbanism and planning (disciplines which 
were not to arise ‘offi  cially’ until much later). Yet in going back to these peri-
ods, this chapter seeks to draw out an initial regime of city-making in which 
the creation of ground was closely aligned to that of new stockpiles of housing 
and real estate. In so doing, this chapter seeks to show that planning agency 
can and has emerged in the wake of other, more mundane activities such as 
resource management or the production of fi lling sand.

Finally, the historical setting of this chapter provides a fi rst occasion to 
launch a number of simple ideas, such as ‘terra fi rma’, ‘landfi ll’ or ‘reclamation’. 
Historical facts about the city – its geography, its prehistory, or the where-
abouts of various places in and around the city – should make the discussions 
during subsequent chapters more comprehensible.

A barren country

Amsterdam sits on a strip of land, as the historian Fernand Braudel once ob-
served, lacking in natural wealth (1985, 3:177). “[T]his was a poor country,” he 
writes: “nothing would grow but a little poor wheat and some rye and oats.” But 
within the space of a couple of centuries the city would become known above 
all for its affl  uence, the riches of the city’s merchant elite, and the ‘beauty’ of its 
urban extensions. Amsterdam’s historical momentum in the late sixteenth and 
seventeenth century was based on many things, not least geopolitical shifts and 

11.   Historical research into primary sources 
might prove otherwise, but the references to 
sand obtained from the secondary sources 
that were consulted in this work, generally 
do not reach back beyond these periods.
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developments in navigation.12 But the city’s heyday of urban development was 
also tightly linked to its location and the enlightened, rationalist interventions 
to which the polder lands seemed to give rise. To paraphrase some of the city’s 
historians: Amsterdam was a ‘high-voltage urban economy’(Braudel 1985, 
3:180), with capitalism growing right ‘out of its soil’ (De Vries in Braudel 
1985, 3:178). Th is was not simply a turn of phrase, but was supposed to be 
taken quite literally.

If the city’s environmental history were to be written, it would revolve 
around the muddy fl atlands of the Rhine-Meuse delta and its convergence 
into the North Sea. Amsterdam sat on the border between mainland polders 
and the open seas, although its position as a harbor was quite sheltered. When 
ships sailed from the North Sea, past the West Frisian Islands, into the shallow 
Zuiderzee estuary, they could take up to a week to fi nally reach the estuary’s 
southernmost embranchment. Amsterdam’s harbor was a port on tidal waters 
that opened directly onto this embranchment – a tidal creek by the name of ij. 
Although the land and polders along the ij creek were never openly exposed to 
heavy North Sea gales, storms could wreak havoc, especially on the mainland, 
and cause entire swaths of land to be lost to the sea. Th e city had originally 
been built on land rising about two meters above sea level. But under the 
impact of subsidence – one of the main forces of nature that would shape Hol-
land in the centuries to come – the city’s ground level was being pulled down 
more and more to the level of the water itself.

By the time the city entered its so-called ‘golden age’ (in the sixteenth 
and seventeenth centuries), it had already hemmed itself in completely with 
dikes and dams, while consuming all that ‘nature’ had allotted to it in terms 
of solid land. Landfi lls on either side of the Amstel River had reduced the 
river’s mouth to a crescent-shaped canal and construction had by now fully 
exhausted the elevated space provided by the river’s levees. Until then, natural 
levees had been the most obvious places for expansion; they provided relatively 
stable sediments of sand and clay on top of much less stable strata of soggy 
peat underneath. It’s not as if such levees were exempt from being raised for 
this reason: city extensions still demanded their fair share of fi ll – so much so 
that in the periods to come the elevated dikes along the levees’ edges, though 
quite prominent at fi rst, would barely jut out from the elevated ground level 
on either side of the dikes. But if the city was to expand any further, and reach 
out into the low-lying areas beyond its levees (themselves still relatively safe 
and stable) the practice of elevation would have to confront considerably more 
challenging demands.

At fi rst the city would gain ground by fi lling, but fi ll is not the only way 
of gaining ground. Th ere are many diff erent ways of making new ground, 
just as there are diff erent techniques and strategies to making new land. In 
her book “Gaining Ground: A History of Landmaking in Boston“ Nancy Sea-
sholes defi nes landmaking as the fi lling in of tidal fl ats (2003a):  tidal fl ats, she 

12.   Amsterdam’s Golden Age coincides 
with the Th irty Years’ War, a period of 
intense polico-religious battles between 
European powers, during which Amster-
dam continued to thrive as a trading post. 
Eventually (towards the end of the seven-
teenth century) Amsterdam would cede 
its dominant trading position to London.
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clarifi es, are areas covered by water at high tide, but they expose mud fl ats at 
low tide to briefl y make new land (2003b).13 Much of the Zuiderzee and ij 
can be regarded as such. Seasholes diff erentiates between land-fi lling and re-
claiming, which are all misnomers to her in the context of Boston’s enormous 
seaward extension. Reclaiming is diking, pumping and draining to reclaim 
land from the sea, whereas land-fi lling mostly pertains to tidal fl ats that have 
been created by mountains of fi ll pushing back incoming tides in more or less 
permanent ways.14 Th e process of making land is roughly similar in waterfront 
developments the world over, regardless of whether it is Boston, Amsterdam, 
Singapore, Macau or Mumbai. All sorts of materials are dumped into the water 
(lakes, creeks, river arms or seas), raising the land just about enough for it to 
withstand a reasonable amount of fl ooding.15

Amsterdam is no diff erent, in that its waterfront and its city center are 
made up of a myriad of small landfi ll islands that together have pushed back 
the marshes and the tidal waters of the ij. It’s a route that many cities have fol-
lowed down the ages, as they grew and expanded.16 Indeed: “[…] Amsterdam 
bore an uncanny physical resemblance to Venice, with the same water everywhere, 
dividing the city up into islands, islets and canals, surrounding it on all sides with 
marshes (Braudel 1985, 3:182).”17

But ground does not equate to landmaking per se. Ground is rolled out 
over any surface, turning water into land, or old land into new, as would be 
the case in the city’s forthcoming extension schemes. By the late sixteenth cen-
tury the city was spilling over its walled edges, which had been constructed on 
the very limits of the river’s original levees in 1325, but which had not been 
moved outward since. If the city wanted to extend any further in order to ac-
commodate the sudden infl ux of migration, capital and trade (not to mention 
the demands of its growing elite), it would have to look for more concerted 
interventions.

In a series of four concentrated attempts the city would launch into the 
unstable lands that lay beyond, reclaiming not only marshes and water but 
also partially built up land. 18 Landfi lls, elevations, and lake reclamations would 
turn Amsterdam into an ever extending patchwork of ground, a sprawling ter-
ra fi rma that stretched out as if it were an artifi cial bed-plate. Ground became 
the engine that led to new patches of urban land: either through erasure or 
fi lling land, it instigated an exchange of materials and opportunities that led to 
new layouts and plots. Th is kind of reading is diffi  cult to substantiate explicitly 
in the two initial schemes of the turn of the seventeenth century. But the third 
and fourth schemes do provide some supporting material to reconstruct a part 
of this engine – even if it is only from secondary sources. As the engine of de-
velopment sputtered during the fourth extension scheme, we get a glimpse of 
the infrastructure that hid behind it. First in the shape of an overheated engine 
and the illicit trade in ground to which it gave rise; then at the moment of 
the engine’s temporary breakdown when whole areas were left fallow during a 

13.   Seasholes’ use of the term land-
making (without a hyphen) is meant 
to underscore the fact that it was a 
common practice in city planning.

14.   Th e Dutch language makes a 
distinction between reclaiming by 
raising (aanplempen) and reclaiming by 
diking and pumping (droogmaken)

15.   Th e city-state of Singapore in particular 
shows a striking resemblance to Amsterdam 
in that it uses landfi lling to increase its land 
area. Part of the material which Singapore 
uses to enable its territorial expansion 
comes from importing sand, but another 
part (reputed be approaching 20% in recent 
decades) has come at the expense of its 
own hills. (Cf. Arnold 2007; Trevi 2007).

16.   Other cities, such as those of South-East 
Asia on the other hand, seem to follow a dif-
ferent path of landmaking that is premised 
on the use of architectural resources such 
as stilts or piles, rather than fi ll or ground.

17.   Another striking resemblance, ac-
cording to Braudel, is the position that 
Amsterdam and Venice occupy within 
the network of local towns: “Linking 
hands and then sharing tasks among 
themselves, these towns formed networks 
and grouped themselves into a hierarchy 
or pyramid. […] To the towns of the 
United Provinces, Amsterdam stood in 
the same position as did Venice to those 
of the Terraferma (Braudel 1985, 3:182).”

18.   Th ere was always a tension between the 
voorstad – the ad-hoc incremental city of 
the faubourgs – and the extension schemes. 
Extensions could only take place if the city 
found ways to appease the protests that 
followed forced evictions and expropri-
ations. Mumford, however, epitomizes 
a diff erent view, in which the resistance 
of the voorstad is considered as resulting, 
materially, from the subsoil: “Since the 
water is so close to the surface, the houses 
of Dutch cities must be built on piles: the 
diffi  culty of creating these foundations 
kept Dutch cities from spreading at the 
random will of the property owner. Under 
municipal direction, the growing city was 
opened up, section by section, and supplied 
with collective services (1961, 440).”
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sudden lull in demand.

—

In the meantime however, the city continued to grapple with the unre-
lenting eff ects of soil compaction and rising water. Th e recurring loss of land 
to water was never just a matter of a single misfortune or catastrophe, but had 
long turned into a consistent trend. In fact, it was a trend to which human 
occupation itself had helped to give rise. Although the explanations for the loss 
of land and subsidence are essentially geological, its causes were well within the 
human sphere of action. Lowland areas, such as the greater Amsterdam area it-
self, are made up of Holocene deposits.19 Th ese deposits are a composite litho-
stratigraphic unit of sedimentation in which 10,000 years’ worth of deposits 
have accumulated on top of the previously deposited Pleistocene sediments. 20 
In lowland areas of Holland, of which Amsterdam is a part, two systems of 
sedimentation converge: the fluvial, terrestrial system of sedimentation and its 
coastal, marine counterpart. Both systems then combine with a variety of local 
deposits, such as peat and brook sediments (van der Meulen et al. 2007, 10).

Th e latter in particular would be fundamental to the formation of lowland 
sediments. During the period from the end of the last ice age until roughly 
1000 ad, peat accumulated into vast, dome-shaped bogs, rising to about four 
meters above sea level. Peat marshes provided the top-most sediment (save for 
thin layers of clay and sand that were deposited on the fl ood lands of rivers 
draining the bog dome, such as the Amstel). Th e raised topography of the peat 
domes eff ectively precluded other types of sedimentation from accumulating 
on top. However, from medieval times onwards, the gradual human occu-
pation and cultivation of the peat bog areas led successively to dehydration, 
oxidation and compaction, causing the unrelenting collapse of these domes. 
Th is in turn led to the typical sub-sea level topography which Holland would 
come to be known for (cf. ill. 03.1-2).

As the peat bogs continued to subside and water started spilling in from the 
area’s coastal and riparian borders, a cumulative system of water management 
was brought in. Th e solution it off ered was eff ective, but it also caused the peat 
bogs to collapse even further. Water management essentially prolonged the 
depositional deprivation of this ‘domed peat age’. Management in the shape of 
man-made dikes and dams perpetuated the lack of so-called clastic sedimen-
tation in the peat areas (for example, sand or gravel) well beyond the point of 
the domes’ demise, this being where such places would normally have begun to 
accumulate deposits again. As the peat’s contraction reached sea level, the dikes 
and embankments continued to deprive the land of the sediments that would 
otherwise have been added, keeping the land above sea level.

19.   See footnote 7.

20.   Th e Pleistocene is the geological epoch 
preceding the Holocene and lasted from 
2,600,000 to 10,000 Before Present. Pleisto-
cene deposits – especially those from the last 
Weichselian glacial period (115,000-10,000 
bp) – are often composed of sand. Following 
the subsequent rise in sea level during the 
Holocene, Weichselian wind-swept sands 
(aeolian deposits) were caught beneath a 
buildup of 10 to 12 meters consisting of 
marine clay and peat. Weichselian sands be-
came known as ‘dekzand ’ (cover sand): the 
fi rst true layer of sand below ground, which 
was used for the foundation of stone build-
ings from the sixteenth century onwards 
(piles would be sunk to 13 meters below 
nap on average). Cf. also footnote 7 and 8.
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Th e above description gives little indication of the chain of events that 
led to Amsterdam’s explosion in urban development, and the opportunities 
they off ered as manifested in the city’s seventeenth century extensions. Th e 
“abrupt fortune, extraordinary rise and unexpected power of this little and 
almost brand-new country” came as a surprise even to contemporary observ-
ers, as Braudel writes: “Failing as usual, to notice the long processes which 
had prepared the ground, they [the observers] suddenly discovered Holland’s 
greatness when it was already a dazzling fait accompli (1985, 3:177).” Th is is 
not the place to retrace the history of the Dutch break-away republic, nor that 
of Amsterdam’s fi nest hour. Of course, little of Amsterdam’s economic success 
can be understood without emphasizing the importance of the city’s extensive 
naval networks, its breakaway from the Hanseatic League and the geopolitical 
vacuum into which the city and the republic as whole would stumble. At the 
dawn of the seventeenth century the city experienced massive returns from the 
emerging spice trade, as well as an important infl ux of resources, capital and 
knowledge in the shape of refugees that fl ocked to the city in throngs in search 
of opportunities and a new beginning.21 In fact, some of the main fi gures that 
will crop up in the following section, such as Stalpaert and Stevin, were mi-
grants or direct descendants thereof.22

But again, this is not a historical exercise, so my interest here remains in the 
way ground managed to inform urban development. A number of conditions 
seem to underlie Amsterdam’s boomtown momentum of the time; conditions 
that can be traced back to the conception of its ground. During the city’s peak 
of urban expansion, ground turned into a very fl exible and malleable material, 
waiting or even demanding to be altered and reformed, thereby foreshadowing 
its future status as an unspoken infrastructure of the city.

Fill in the larger scheme of the city

During the seventeenth century – Amsterdam’s so-called ‘golden age’ – the 
city witnessed a period of unprecedented growth which it would not be able 
to repeat until the late nineteenth century. In the course of a couple of decades 
the city’s population increased to nearly 250,000 people. For over a century 
the city’s fortifi cations had been retained at their fi fteenth century position. 
Th is did not mean that construction didn’t take place outside the city’s gates, 
but it did place the city under a tight constraint, especially towards the end 
of the sixteenth century as people and fi nancial resources started fl owing in 
from outside. Soon, the fi rst and second extensions started to push at the city’s 
former boundaries. Th ese were still relatively cautious eff orts, however, and it 
would take up to the third and fourth phase for the city to really venture into 
the peatlands and fens beyond.

21.   “Population more than quadru-
pled between 1567, when it was about 
30,000, and 1630, when it was around 
115,000 (Mumford 1961, 441).”

22.   Even so, such fi gures will remain 
marginal in this text; this work’s narra-
tive is organized around the subject of 
ground, which is inherently more detached, 
unlike individual biographies or lives.
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Th e third and fourth extensions are based on a set of three parallel canals 
that mimic the characteristic, crescent-shaped bend of the Amstel River, which 
had already been fi lled in at the time to the width a mere canal.23 Th e river’s 
three new parallel canals were to be the backbone of a development that would 
open up an arc-shaped area of about three kilometers in length, later to be 
known as the canal-ring area.24 Th e name brought up most often in connec-
tion with the fourth extension project is that of Daniël Stalpaert, who was the 
surveyor and municipal architect in charge of the extension at the time.25

Th e extension’s rational layout and its methodical plans have been hailed 
both as early examples of modern planning, as well as paragons of ‘organically’ 
developing cities.26 According to the historian and urban planner Lewis Mum-
ford, Amsterdam’s canal-ring area is one of the examples where capitalism led 
to good urban form almost ‘in spite of itself ’ (1961, 439–445). To Mumford, 
it is the dual result of capitalism and strong institutions and regulations, whose 
existence he links to the need for pile foundations.27 Pile foundations led to a 
compact city, he argues, because they thwarted (even) more ubiquitous land 
speculation.

Mumford’s reading is partly echoed in recent (American) discussions on 
form-based codes (fbcs). In a section on historical codes and laws that have 
aff ected the larger urban realm, Emily Talen presents Amsterdam’s canal-ring 
area as an example of ‘successful coding on a large scale’: “Stolpaert [i.e. the 
scheme’s architect] made use of a regulating plan that dictated the locations of 
public buildings, streets, canals, and private residences. A corresponding ordinance 
established rules for building, including where the privies could be located, who 
paid for the streets, and rules about drainage (2009, 147).”

Th ese diff erences in reading refl ect the fourth extension’s status as one of 
the most debated and analyzed historical examples of town planning avant 
la lettre. Whereas one school of thought has sought to stress the underlying 
importance of rules and institutions within the scheme to control specula-
tion and the real estate market, another school has instead contextualized the 
scheme in terms of its underlying urban form and the ideas that fed into it 
through contemporary treaties on ‘ideal’ urban form. Regardless of the level 
on which the scheme’s ‘design’ is actually located – whether its original intent 
was in the plan’s formal layout or in the body of regulations that came with 
it – Mumford seems to be one of the few critics to see the subsoil as a decisive 
actor behind the scheme.

Indeed, one of the consequences of the sudden surge in building activity 
was the consumption of materials used, not least in the shape of fi ll. Th ere is 
little information on whether the city had been plagued by any shortages in 
fi ll earlier, during previous eras. But whatever happened before, the city began 
to run out of fi ll soon after the start of its fourth extension. As historian Jaap 
Evert Abrahamse tells us, the prevailing pace of development was such that it 

23.   Most of the river’s upstream waters 
were being diverted anyway to the east 
of the city, into the Lastage area and 
the islets and marshes around it. Th is 
area would then be developed and 
raised into the city’s main harbor.

24.   Th is is the approximate arc length of 
the Keizersgracht (literally the Emperor’s 
canal), which is the center canal. Th e other 
two canals Herengracht and Prinsengracht 
(Lords’ and Prince’s canal) are on the inside 
and outside respectively of the Keizersgracht. 
Th e area would become known as the 
Grachtengordel, i.e. an urban belt consisting 
mostly of canals, hence canal-ring area.

25.   Daniël Stalpaert (1615-1676) was 
himself a second-generation migrant to the 
city. Th e project of the fourth extension to 
which he would be more closely associated 
than anyone else, would secure the city’s 
crescent-shaped canal layout as it is known 
today. Interestingly enough, Stalpaert was 
hired to work simultaneously on this exten-
sion project, and on individual buildings in 
the ’s-Graveland development, a new ‘satel-
lite town’ about twenty kilometers southeast 
of Amsterdam (or thirty kilometers 
travelling by boat). Th e ‘s-Graveland area 
had provided the bulk of fi lling material 
for the previous third extension phase.

26.   Seventeenth century extensions had 
often been hailed as early examples of 

‘modern’ planning. Ed Taverne for instance 
(1978), has sought to contextualize Am-
sterdam’s canal development in relation to 
town planning treaties circulating at the 
time – in particular those of Simon Stevin 
(cf. footnote 49). Jaap Evert Abrahamse in 
turn (2010a), criticizes Taverne for trying 
to read the canal area’s plans and drawings 
primarily as examples of a theoretical dis-
cussion on the principles of town planning, 
rather than treating them as pragmatic, yet 
complex solutions. While Stevin is indeed 
at the basis of disseminating knowledge 
on fortifi cation and fortress-building, his 
contributions seemed to envisage primarily 
the investigation of hands-on solutions that 
responded to the needs and requirements 
of low-lying areas – such as Holland.

27.   “Th e fact that it [Amsterdam] was 
not widely imitated shows that it was 
not capitalism alone, but a complex of 
institutions, personalities, and opportuni-
ties, coming together at a unique moment, 
that made that city one of the greatest 
examples of the town planner’s art. Even 
so, it remains capitalism’s one outstand-
ing urban achievement, rivaled only by 
elegant Bath (Mumford 1961, 439).”
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depleted the city’s local resources of fi ll almost entirely, leading to acute short-
ages that rippled through the whole city (2010a, 164–170). Th is led to some 
curious side-eff ects, we learn. Th eft of fi ll was not uncommon, and there was 
even mention of racketeering; to further curb shortages, night soil was kept 
inside the city rather than being shipped off  to fi elds outside the city (2010a, 
169).

Insights like these are of a fairly recent lineage. While the city displays an 
extensive historical tradition in public works, that tradition is more and more 
being retraced in the city’s ‘natural history’ and its geophysical past. Popular 
historians like Mak have pointed to the role of ground-works in the city’s 
extensively documented tradition of large-scale public interventions (2001, 
30). More so than on construction and architecture itself, these interventions 
depended on gargantuan preparatory works to improve and upgrade the very 
surfaces on which successive city extensions would ultimately be built. Tens 
of thousands of cubic meters of fi ll had to be cut out, quarried, loaded up, 
transported and emptied out again onto soggy peat surfaces. Th is work, Mak 
suggests, is at the root of an organizational planning expertise that successive 
city governments would be able to build and capitalize upon. Building the 
City (and civic pride respectively) would be collectively understood as hard 
labor and getting one’s hands dirty (Ibid). Th is city of ground and dirt, one 
could argue, would become a tradition and a path of action that was to far 
outlast its starting period and extend well into the twentieth century, as the 
following chapters will argue.

In one of the more signifi cant books to have appeared on the subject, 
J.E. Abrahamse has sought to rewrite a major period of urban extensions in 
a similar way (2010a). Abrahamse’s work reads as a plea to re-interpret these 
plans and drawings within the networks and processes of their own creation.28 
His reading reveals a minefi eld of stakes and interests, in which groundwork, 
interestingly enough, took a major part. Th e greatest part of these projects, his 
work reveals, seemed to consist of digging, which represented the largest item 
of expenditure in the city’s accounts. Block by block Stalpaert’s city grid, orig-
inally nothing but fi ne lines on a thin piece of paper, would be elevated into 
so-called mud-parks.29

Mud-parks were basically empty, block-sized containers that would grad-
ually fi ll up, if and when material became available (cf. ill. 02.2). Th is work 
would initially be paid for by the city’s administration itself. At a later stage, 
when plot ownerships were transferred and these mud-parks began to settle 
and subside, their organization would be taken over by individual plot-owners. 
Mud-parks such as these provided a crucial piece of infrastructure that helped 
convert emptied or expropriated land into lucrative development projects. 
Th ey facilitated the effi  cient and lucrative selling off  of plots (see map 02.2). 
Th e higher a plot was raised, the higher its price would be. Poorer areas, like 
the Jordaan, were entirely by-passed.30 In contrast to other major land devel-

28.   It is in this sense that his work resonates 
with that of Albena Yaneva on the subject 
of oma’s extension project for the New York 
Whitney Museum. Yaneva’s argument is 
that architecture does not exist outside the 
process of its own making. “Architecture 
cannot be reduced to anything. It has its 
machines, bodies, technologies and group-
ings. No building can be defi ned outside 
the processes of its making, outside of the 
controversies it triggers (Yaneva 2011).” 

29.   So-called ‘modderparken’ 
 (Abrahamse 2010a, 166).
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opment projects of the time, the costs of digging and raising had to be carried 
entirely by the city’s administration. Unlike the ’s-Graveland polder mentioned 
further on, the city’s administration remained the main commissioner for ex-
tension projects during that era.

Th e main issue however, was not the labor costs of fi lling, but the cost of 
fi ll itself. Th e city’s extension projects created persistent shortages in fi ll which 
inevitably expressed themselves not just in the sort of fi lling material being 
used, but also in the relative hierarchy and urgency of the projects that were to 
be carried out. Fill could be obtained in various ways. Initially sludge would 
be mined from the harbor and canals, or obtained at the city’s dredger mills. 
When mud was no longer on hand, waste and building debris were used, as 
well as clay or sods of peat. Th e costs of fi lling were refl ected in the sale price 
of plots, but even so, saving as much fi lling material as possible remained un-
avoidable and even mandatory.

Other than the practice of stealing waste, clay and any other types of fi ll, 
which itself took on epidemic proportions at the time, there were not many 
alternatives. Th e easiest way was to engage in other infrastructural works that 
created fi ll on the side, as a kind of spin-off  eff ect. Rather unsurprisingly, these 
works would be canals.

Counter to what may seem logical today, canals were therefore dug and 
dredged on-site to satisfy acute shortages in fi ll, rather than the other way 
round. Plot owners appropriated dredge from the canals that lined their plots; 
as long as dredge was obtained from in front of these plots, it was considered 
the owner’s individual resource of fi ll. Beyond the sorts of sludge and waste 
that were being salvaged from canals and ditches in this way, fi ll also brought 
about an inversion of project hierarchies that would seem rather counterintu-
itive today.

While canals typically served to open up new areas for development or 
acted as traffi  c thoroughfares, such purposes were secondary to the over-
arching objective of quarrying fi ll. Fill was often graded more urgent than 
access. Many canals were thus conceived as local quarries rather than actual 
canals. Even showpiece canals like the Keizersgracht or Prinsengracht, Abra-
hamse writes, adhered to this logic of fi ll in their construction, rather than 
to other logistical considerations.31 Whenever public infrastructure such as 
streets or squares were needed, new canals would be dug almost instantly to 
boost the local supply of fi ll; in contrast, canals that were once earmarked 
for construction were quickly abandoned whenever the demand for fi ll start-
ed to slump. Th is is not to say that the rationale to which these canals re-
sponded was singular and solely related to fi ll. Once dug out of course, these 
canal-shaped quarries could be recycled quite easily and put to work in the 
city’s growing water network. Canals also doubled as sewers, or as water drains 
for surrounding plots, as well as facilitating the transshipment of solid waste 

31.   Th e logic for the renowned Herengracht, 
Keizersgracht and Prinsengracht – which 
today are considered the centerpieces of 
Amsterdam’s ‘World heritage’ ring-canal 
infrastructure – was tied to the amount 
of fi ll that they could provide. Almost 
off -handedly, Abrahamse remarks that the 
construction of these showpiece canals 
was actually tied to the city’s infrastruc-
ture of fi ll, and the elevation of nearby 
Weesperstraat in particular. Once it had 
been established that this street could be 
elevated using cheaper resources (i.e. build-
ing debris), the construction of these canals 
was scrapped and postponed indefi nitely. 
Ultimately, the extension of these canals onto 
the east bank of the Amstel River would not 
take place until the 1680s, some twenty years 
after the original date on which they were 
earmarked for construction. By that time the 
property market had fi nally started to pick 
up again after many hard years following the 
Second War with England. Some canals like 
the Prinsengracht were extended and fi nished 
a bit earlier. However, these canal streets were 
not residential, Abrahamse argues, but rather 
part of the city’s main transportation network, 
which explains why they were important 
enough to be dug – in spite of the recession 
taking eff ect and the decline in demand for 
plots and fi ll  (Abrahamse 2010a, 183–185).

30.   I’m referring to the plot layout of the 
Jordaan neighborhood, whose plot morphol-
ogy would never be redeveloped and as such 
has managed to maintain its earlier polder 
layout. Even today, the neighborhood’s 
buildings, elevations and plot contours 
still align with the ditches that once served 
to drain the land and make it fi t for rural 
cultivation. Lying at a substantially lower 
elevation vis-à-vis the average water level in 
the city, the Jordaan neighborhood would 
frustrate for centuries to come more system-
atic plans to manage the city’s water levels.
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as fi ll.32 But it would seem that the timing of canal infrastructure and their 
construction schedule were attuned to the logic of fi ll above any other logic.33

Pile foundations, Mumford once claimed, put a halt to more ubiquitous land 
speculation (1961, 440).34 Although their infl uence was indirect – so his argu-
ment seemed to go – their bearing on the city was substantive in that it kept 
the city compact. A similar issue has been noted by Ben-Joseph about un-
written fi re regulations in Boston which appear to have defi ned the heights of 
buildings more decisively than the actual building codes themselves (Ben-Jo-
seph 2006). Fill may have had a similar eff ect on the city as pile foundations, 
although the logic suggested above seems to be of a diff erent nature. Second-
ary measures, such as mud-parks and their ability to provide fi ll, suddenly 
switched places with infrastructure ‘proper’, notably the ‘primary’ infrastruc-
ture of canals. Although this kind of inversion only occurred at the margins 
of a much vaster project (and then only for a very short while), it may set us 
thinking about the position that such infl uences are conventionally attributed 
within planning. Th e infrastructure of water is generally known to respond to 
many simultaneous assignments such as sewage, drainage or navigation. Fill, it 
would seem, suddenly adds another one to this list, to the point where it even 
seems to force canals into the secondary position of a derivative eff ect.

Th e ’s-Graveland polder

Th e excavation of city canals would never manage to impose a limit on the 
underlying quest for fi ll, even when there were no canals or trenches left to 
dig. As well as the local diggings and ‘spills’ that canal works would off er, 
there were also other ways to secure a steady supply of fi ll, which depended 
on a similar overlap in logics. Sand was known to be technically superior to 
local sources of ground, making it potentially ideal as a source of fi ll.35 It was 
less sludgy, and easier to apply; it settled more quickly and subsided less easily. 
Unfortunately for cities like Amsterdam, sand was also rather hard to get by, 
making it unattractive and uncompetitive as a source of fi ll until at least the 
mid-seventeenth city.

Th e costs of remotely sourced sand were impeding  (Abrahamse 2010a, 
169). It needed to be shipped in and brought in from areas about a day’s travel 
to the east and west of the city, where it needed to be dug up, transported and 
transshipped again upon reaching the city boundaries. Technically and fi nan-
cially, this kind of infrastructure and logistics were well out of reach for most 
of the groundwork operations at that time. But things began to change around 
the middle of the seventeenth century.

Around 1650, new islands started to emerge in the city’s Eastern Dock-
lands, founded entirely on outlying sources of fi lling sand. New islands like 
Wittenburg, Kattenburg and Oostenburg were being pushed above the water 
mark, testifying to the fact that geological supplies of sand within the region 

32.   Th is is unlike twentieth century 
borrow pits, which lie dotted along 
highways or railway lines, but which 
are rarely ever interconnected. I will 
return to this subject in later chapters.

33.   Inland, on the land side of the dikes, 
as eighteenth century Dutch Historian 
Jan Wagenaar once described, “one would 
fi rst fi nd a foot of loose earth, covered 
with manure, waste, sand, and other 
substances. Beneath this earth, the peat 
soil would be twelve feet thick, beneath 
that [more] muck, clay and sand would 
follow. Th e air was damp and heavy 
with the boggy swamp soil (Wagenaar 
in Elout 1930, 33, translation kb).”

34.   Cf. footnote 18.

35.   Until recent decades dredge was used 
as a main source of fi ll. From the 1970s 
however, it was increasingly looked upon 
as a residual, waste material. After the 
Lekkerkerk scandal of the 1970s in particular, 
it was banned from being used as fi ll. In 
recent years, however, dredge has regained 
some form of popularity as a source of fi ll 
(especially as its toxic levels have dropped 
steeply after many years of cleaning), but 
its use remains marginal in comparison to 
that of low-grade fi lling sand. Filling sand 
can be applied much faster, and it settles 
much more quickly which makes it a vastly 
superior and more cost-eff ective material 
in current building processes. I will cover 
these issues extensively in the fi fth chapter.

36.   Ibid. Kattenburg, Wittenburg and 
Oostenburg were raised to the level of 
the city’s main sea dike (2.2 meters above 
mean water level nap) using sand from the 
coastal dunes in the west (e.g. places like 
Heemstede). City areas on the landside 
of that dike were approx. 0.5 m above the 
water datum. Th e islands would house the 
naval shipyard and the admiralty as well 
as the Dutch East India Company known 
as v.o.c.  (Abrahamse 2010a, 169).
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were now starting to move within the ambit of the city.36 Until that time, ex-
changes in fi ll seem to have been limited to the city or to its direct vicinity.37 
Th e scale, distance and complexity of any long-haul deliveries apparently re-
mained too daunting an endeavor to handle. But now, with barges travelling 
back and forth to the coastal dunes in the city’s east and west, ground-making 
and fi lling were increasingly being set to the pace of a budding regional mate-
rial dynamic.

One of the most emblematic developments to arise at this time was the 
’s-Graveland sand concession (cf. ill. 02.1-3). Sand of ’s-Graveland origin 
served directly in the construction of Amsterdam’s showpiece development 
around the Keizersgracht, Prinsengracht and Herengracht, the city’s holy trin-
ity of canals that served as the backbone and armature of the city’s third and 
fourth extensions.38 But together with Amsterdam’s third and fourth exten-
sions, ’s-Graveland is also one of the period’s largest ‘planned’ developments. 
Th e anachronistic use of ‘planned’ at this point is not entirely out of place – 
even when there was no accompanying plan as such.39 Th e project epitomizes 
a more calculated and structured approach to sand. As with Amsterdam’s ca-
nal-ring area or the Beemster40 reclamation just north of the city, ’s-Graveland 
too was entirely initiated and fi nanced by Amsterdam-based merchants.41 Th e 
’s-Graveland extraction site was located about a day’s travel south-east of Am-
sterdam – or thirty kilometers over water using a towboat, the primary mode 
of travel at the time. It was a mining concession and a redevelopment wrapped 
into one; the contingent result of a sudden confl uence of good quality sand, 
proximity to the city, feasibility, and genius loci; a place whose spirit, charm 
and resources seemed too attractive not to be put to good use.42

As a project, however, ’s-Graveland also marks a moment in time when 
sand started being organized more regionally. Long-distance haulage of region-
al resources gradually became more feasible and attractive, to the point where 
a regional sand economy seems to have emerged. If there was indeed such an 
economy it would not have emerged on its own, but on the back of other 
developments that had started to occur at about the same time. Of course, 
there was the lure of fi rst rate sands, but there was also the prospect of fi nancial 
returns through land improvement, which required better drainage and the 
supply of city waste in boats over water; in addition there were potential pro-
ceeds in the offi  ng by selling off  building land for the construction of country 
estates, which had become all the rage of late amongst the city’s patrician and 
merchant class.43 All these factors seemed to mount into a series of convolut-
ed logics. But the main result would still be that dunes and hills were being 
stripped of large acreages of surface sand. Th is happened at multiple locations. 
As well as to the east, sand was even more abundantly available to the west 
of the city, in the shape of coastal dunes, which off ered a resource to landfi lls 
such as the city’s Eastern Docklands. But ’s-Graveland off ers a well-document-
ed case in which the logics of sand can actually be seen to merge with those 
of planning and city-making itself. Not only at the places of deposition, as 

37.   Due to a lack of sources stating 
otherwise, it seems safe to assume that 
the routine exchange of sand or fi ll 
over longer distances did not occur 
before the early seventeenth century.

38.   Th e ‘s-Graveland mining concession 
was granted in 1625; its main infrastructure 
was fi nished by 1634. Th e concession was 
run by an Amsterdam-based consortium of 
private entrepreneurs, who had bought this 
land for the dual purpose of extracting sand 
and developing it into a series of upper-class 
estates. Th e sand itself would be used in 
the run-up to the city’s fourth extension 
(1656-1670) (Frijhoff  and Prak 2004, 2:100).

39.   In contrast to the third or fourth exten-
sion (where maps and plot drawings were 
produced by the relevant supervising survey-
or-architect), there seems to have been no 
plan to accompany the ’s-Graveland devel-
opment. Th ere was a notarial deed, however, 
called the Cavel-Conditiën, in which inves-
tors participating in the project stipulated 
the spatial and architectural conditions to 
which the individual estates would have to 
comply (Geuze and Feddes 2005, 246).

40.   Th e Beemster polder is a lake reclama-
tion project of approximately 70 square ki-
lometers (7000 ha) completed around 1612.

41.   “Amsterdam’s urban extensions can be 
compared to large spatial projects of the 
time such as the Beemster and Purmer recla-
mations, the sand extraction of ‘s-Graveland, 
or the creation of country estates along 
the Vecht River and the Amersfoortseweg, 
all of which envisaged the reclamation of 
large swaths of water or waste land. In each 
of these cases, merchant-governors from 
Amsterdam were prominently involved 
either as initiators or as moneylenders and 
promoters. In many cases they brought 
along their own designers and advisors 
 (Abrahamse 2010a, 346, translation kb).”

42.   Unlike Beemster, Purmer, or other 
developments of the time, ‘s-Graveland 
does not feature in many sources; but in the 
ones in which it does appear, ’s-Graveland 
seems to represent a shifting phenomenon 
at every mention. Glaudemans doesn’t think 
it’s too overstated to label ’s-Graveland 
an ‘urban enclave’ (2000, 108); Hendrikx 
sees it as a site of contention between city 
and country, with workers being shot at by 
local peasants (1998, 99–100); and fi nally 
Wagenaar highlights the privatization of 
the commons implied by the exclusivity 
of ‘s-Graveland’s re-development and its 
infringement of common right. (2011).

Of sand fill and water_1_150501_2.indd   41Of sand fill and water_1_150501_2.indd   41 03/05/2015   17:41:2303/05/2015   17:41:23



42

already witnessed by Amsterdam’s mud-park developments, but also and more 
particularly at a distance beyond the city, on the actual sites of extraction.

’s-Graveland seems to have fi rst appeared on the scene when Amsterdam 
was feeling the pinch of another fi ller shortage. Essentially, it started out as a 
pre-modern strip-mining exploitation, on a spot where the low-lying fl atlands 
of the polders turned into the Pleistocene sands of the Utrecht ridge forma-
tion. Sand was abundantly available here, and water – at least potentially – was 
too. Th e availability of both was not a minor detail. Within the transformation 
of the territory, water and sand would prove to be mutually supportive logics. 
Sand, on the one hand, was actually premised on the infrastructural services of 
water. Th ere would be no extraction or transportation of sand without the sup-
portive infrastructure of navigable waters. But on the other hand, the inverted 
causality can be said to apply as well, up to a certain extent. Th e abundance 
of sand on this location may have encouraged the extension and excavation of 
navigable infrastructures up to this point. Right at the border between swampy 
fens and the foothills of the Utrecht ridge the conditions for both were cer-
tainly met.

Even so, extraction and excavation – whether for water or for sand – 
would have made little sense in the absence of the dominant mode of travel 
and haulage that was emerging at about the same time. Th e beginning of the 
seventeenth century had seen the start of a network of barge-canals.44 Canals 
were now not just being dug within the city, as witnessed in Amsterdam’s 
extensions, they were also, and increasingly, being constructed as a means 
to link the city to its hinterland. ’s-Graveland too would be opened up 
for development from outside by a similar canal, which served the dual 
purpose of enhanced access and improved drainage. Th e ’s-Graveland canal 
(’s-Gravelandsche Vaart) allowed surplus water to be drained into the Vecht 
River, while accommodating the continuous fl ow and haulage of sand by way 
of sand barges travelling back and forth to the city. Lowering the water table 
facilitated excavation and transportation, and hence the commodifi cation of 
’s-Graveland’s silicic resources. As local connections by water extended and 
mutually interlinked, more and more towns and places were absorbed into a 
fl edgling regional network of towboat connections. Th e same would happen 
to ’s-Graveland itself. Th rough the Muider, Naerder and Weesper canals, 
’s-Graveland was absorbed into a network of destinations within a day’s travel 
of Amsterdam.45

But the mechanics behind ’s-Graveland’s development were based on more 
than accessibility alone. From the ground level of the surrounding fl atlands 
onwards, the excavations had dug into the foothills of the Utrecht ridge to 
produce the spoils of sand required by those new tracts of urban land that were 
now emerging around Amsterdam’s Keizersgracht, Prinsengracht and Heren-
gracht. By the time extraction was complete, a neat rectangle of roughly four 
by one kilometers had materialized, fl anked on one side by the recent ’s-Grave-

44.   “Shortly after the birth of the Republic, 
four networks emerged. In Holland one 
connected Amsterdam, Haarlem and 
Utrecht, and the other Rotterdam, Th e 
Hague, and Delft. […] Between 1665 and 
1667 the two networks in Holland were 
connected, as were the two other systems. 
Th e Zuiderzee, the interior sea that later 
became the IJsselmeer, provided the missing 
link between these networks (Wagenaar 
2011, 53–54).” Traffi  c on these towboat 
networks was still slow, but it was also 
tightly regulated and ‘impressively punctual’ 
(Ibid.): multiple journeys were being off ered 
per day, carrying food, peat, sand and pas-
sengers at a speed of fi ve kilometers per hour.
As for the capital required for the canals’ 
construction, Jan de Vries argues that 
investments were considerable, and were 
provided in the main by the municipalities: 

“By the end of the 17th century,” de Vries 
explains, “capital equivalent to half that 
expended on major drainage projects had 
been devoted to the system (1981).” Th e 
success of towboat networks (their comfort, 
popularity and profi tability) was such 
that it impeded the introduction of later, 
more effi  cient forms of public transport, 
making Holland eff ectively one of the last 
countries on the European continent to 
introduce railway connections. (Geuze 
and Feddes 2005, 248, translation kb).

43.   Country estates had become a favorite 
pastime location for the city’s rising mer-
chant class trying to escape the unbearable 
stench of the city that they themselves 
had helped create (a clear example of 
urban ‘secundarity’, as will become clear 
in subsequent chapters). According to 
Abrahamse, the pungent stench of the city 
contributed to a considerable extent to the 
spread of country estates and houses outside 
the city. Until well into the 19th century, 
moving out was the only real solution to the 
lack of water quality in the city. Hundreds 
and thousands of garden estates were thus 
constructed  (Abrahamse 2010a, 331).
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land canal (Reh, Steenbergen, and Aten 2005, 254 and 259). Roughly the size 
and dimensions of New York’s Central Park, this area would come to be known 
as the ’s-Graveland polder.

Polders like these were already common practice at that time, both admin-
istratively and technically speaking.46 A polder is both an administrative form 
of organization as well as a technical process of land reform. It reorganizes the 
costs and benefi ts of its own reclamation to then redistribute and socialize 
these costs more or less horizontally amongst the polder’s participants.47 But 
it is also a technical process, through which land is in turn diked, pumped 
and drained to be fi nally brought into cultivation. Polders epitomize Holland’s 
traditional portrayal as a ‘land of its own making’, or a place entirely com-
posed of ‘artifi cial nature’: “In the coastal provinces especially,” as Wagenaar’s 
recent overview of town planning in the Netherlands mentions, “pure nature 
was erased, replaced by a unique landscape defi ned by the mechanisms needed to 
keep it dry, and completely geared to the needs of effi  cient agricultural production. 
Most of what was often seen as “natural” was actually added on to it (2011, 58).”

Th is process had already started in the sixteenth century, Braudel writes. 
Crop rotation and urban refuse used as fertilizer had paved the way for the 
country’s economic take-off  in the late sixteenth century, to the extent that 
‘capitalism in Holland’ seemed to ‘grow right out of the country’s soil’ (De 
Vries in Braudel 1985, 3:178). Land improvements and reclamations provided 
an inward form of economic and territorial expansion which in turn stimu-
lated innovations in engineering.48 By the seventeenth century, lakes and in-
land seas were perceived as lucrative forms of capital investment in the eyes of 
many wealthy Dutch patricians. Wasteland locations had come into vogue as 
worthy and attractive targets of investment. While in origin ‘natural’ geolog-
ical features, the reading of inland lakes now seemed to diff er little from that 
of ‘inundated’ or barren land, all of which were now seen as opportunities for 
wealth creation. Lakes, seas, badlands and marshes had become land in-the-
making – impending assignments, which, instead of resignation, appeared to 
demand perseverance, collective investment, and dogged labor above anything 
else.

Simon Stevin, a highly prolifi c engineer-cum-scientist and emblematic for 
the spirit of the time, characterized this relationship as follows:  “Some people, 
seeing the extraordinary power of the sea and large rivers, take this on the whole to 
be God’s work, about which men trouble themselves in vain. To which we say that 
it is evident that all is God’s work, but it is useless to believe too simply that men 
trouble about this in vain  […]”49 

46.   Polders were already a conventional 
technique of land reclamation at that 
time (Glaudemans 2000, 108). Th e initial 
processes of reclamation and pumping, fore-
shadowed a list of other processes, which in 
turn had to be mitigated by a string of other 
countermeasures, which ultimately resulted 
in the wholesale transformation of the land-
scape at large. Th is particular mechanism 
will return in many of the following chap-
ters, where I will discuss it more in depth.

47.   More on this follows in chapter two.

48.   “Economic and territorial expansion 
also took place closer to home. Wealthy 
Dutch patricians and merchants invest-
ed in the drainage of lakes and inland 
seas; with a rapidly growing population, 
this presented a lucrative investment. It 
also encouraged innovations in engi-
neering (Van den Heuvel 2005, 20).”

49.   Simon Stevin (1548 – 1620) was 
a highly prolifi c scientist and a recent 
émigré himself, who published widely on 
town planning, earthworks, geotechnical 
engineering, and fortifi cations. In short, 
Stevin was a polymath and a Renaissance 
man, although his relevance was less in 
theoretical treaties than in the practical 
on-site solutions. His work on foundations 
and fortifi cations illustrates the relevance of 
subsoil issues within the context of that
(continues on the next page) 

45.    Th e use and construction of barge canals 
emerged during the fi rst half of the seven-
teenth century. Locally known as vaarten or 
trekvaarten (to trek means to pull), they are 
relatively shallow canals on which barges were 
towed by beasts of burden or groups of men 
that walked on towpaths on the side of the 
canal. Th e ’s-Gravelandsche Vaart (constructed 
around 1640 )and the Gooische Vaart (ten 
years later) are such examples, but many 
others were also constructed in that same pe-
riod. Th e Muider trekvaart, Naerder trekvaart 
and Weesper trekvaart linked Amsterdam to 
the city’s hinterland in the east, while the 
Haarlemmer trekvaart connected the city to 
the neighboring city of Haarlem in the west. 
Trekvaarten are commonly described as trade 
networks that link the city to subsidiary 
locations in its regional trade network, but 
their logic is more complex and reciprocal, as 
the examples of the ’s-Gravelandsevaart and 
other zandvaarten or ‘sand canals’ illustrate.
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Even though the world was still largely regarded as a gift of godly nature, to 
modify and adjust it to man’s own needs now seemed to have morphed into a 
virtuous mission of its own.

Th is zeitgeist was not just revealed in the treatment of polders. Th e onus 
of ‘improving nature’ that fell on society at large in Holland during this period 
was probably as evident, one could argue, in the extraction and provision of 
sand. Obviously Amsterdam’s canal-ring project already displayed a similar 
penchant for ‘upgrading’ and erasing nature. Whereas previously the city had 
seemed merely a material by-product of the rewards and opportunities it of-
fered as a place to make a living, its newer districts presented a rational new 
world that was much more attuned to the mechanisms of commercial enter-
prise and profi ts in real estate. Functionality, profi t and aesthetics, Abrahamse 
argues, had been the three key underlying objectives behind major projects like 
the canal-ring extension.50 Likewise, the city’s ground stood out in contrast to 
more organic and spontaneous elevations in earlier periods. Even though its 
operations were not centralized, ground had never before been remodeled on 
such a scale.

But the same also applied to extraction at the opposite end of the emerging 
ground-making chain. Th e case of ’s-Graveland shows that the tie-up between 
ground and city-making, witnessed in elevating and raising, extended equal-
ly to the widespread extraction of fi ller resources like sand. Th e ’s-Graveland 
project was built around a consortium of private entrepreneurs residing in and 
operating from Amsterdam.51 It was a virtual ex-urban enclave, premised on 
private capital. Th e project combined a shrewd mixture of mineral exploita-
tion and site redevelopment, tying extraction in to subsequent land reclama-
tion. Once the phase of extraction itself was over, the resulting 543 hectares 
were divided up into twenty-seven parallel estates whose layout, planting and 
buildings were incorporated into a common landscape design. Th e costs of 
this shared infrastructure were covered by the revenues of sand extraction (fol-
lowed, later on, by further revenues stemming from peat extraction).52 To im-
prove its sandy and nutrient-poor soils, sand barges returning from Amsterdam 
typically carried solid and household waste that would be dressed as fertilizer 
onto the various plots. Beyond the extraction of sand, the project thus seems 
to have united multiple complementary goals, combining the development 
of ‘wastelands’ into cultivated land, with post-mining reclamation, property 
development, rural soil improvement and real estate investment.

—

50.   In fact, according to Abrahamse, these 
objectives are the main uniting features 
behind similar key projects of the time, 
including the ‘s-Graveland project. “Th ese 
projects had the same three interdependent 
goals: functionality, proceeds and aesthetics. 
Th ey were large-scale, capital-intensive and 
knowledge-intensive enterprises. Th e diff er-
ence was in their business structure: whereas 
reclamations were fi nanced by issuing shares, 
the Amersfoortse Weg was a public-private 
cooperation, and the Amsterdam exten-
sion project was basically a state project. 
During the 4th extension the city’s public 
administration was organized in such a way 
as to maintain insight at all times in the ex-
penditures and revenues of the mega project 
(Abrahamse 2010a, 346, translation kb).”

51.   Th ese double assignments – the 
supply of sand and the erasure of a site 
in preparation to development – actually 
typifi ed relations between Amsterdam and 
its private ex-urban enclave of ’s-Graveland. 
Apart from Stalpaert himself, many other 
‘masters’ working in the service of the city, 
would be contracted by consortium mem-
bers to design and supervise private work in 

’s-Graveland, such as villas, country estates, 
and churches. Th e ‘s-Graveland consor-
tium behind the quarry’s re-development 
consisted mostly of private entrepreneurs 
residing in and operating from Amsterdam 
(Frijhoff  and Prak 2004, 2:100–101).

(continued from the previous page) 
period. Th e quote below stems from one of 
his treaties ‘Vanden handel der Water-
schuyrinc’:
“Some people, seeing the extraordinary 
power of the sea and large rivers, take this 
on the whole to be God’s work, about 
which men trouble themselves in vain. To 
which we say that it is evident that all is 
God’s work, but it is useless to believe too 
simply that men trouble about this in vain, 
for they sometimes divert the course of large 
rivers, e.g. by making a cut, by building 
piers, and similar skillful actions. One man 
alone (to mention alone a few instances) by 
cutting a dyke can turn a fertile, cultivated 
and built-up land into a full sea within 
a few hours. Large areas are embanked, 
dammed, strengthened, rendered fertile, and 
inhabited by the hand of men, over which 
areas in other circumstances the high waters 
would fl ow, laying them waste. Th e study of 
the causes of these things thus not being a 
useless trouble, as some people believe by an 
excessive generalisation, we may with reason 
pursue this study as much as seems suitable 
(Stevin in Van den Heuvel 2005, 80).” 
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In a recent book on Amsterdam’s urban history (Feddes 2012, 93, 98) – one 
in an unrelenting stream of publications on the subject – a map is shown 
that manages to put the city’s canal-ring extensions in a diff erent light (see 
adjoining illustration ‘erased 17th century faubourgs’, as well as ill. 02.2). Or 
perhaps, as Feddes observes, one should say it puts those extensions in a more 
accurate light. Because for once the city’s faubourgs have actually been left on 
the drawing. Th e map highlights the fact that ground is always both an act of 
construction and erasure, an articulation of what is sanctioned (red shading) 
versus what is not (grey).

Construction often didn’t wait obediently for it to be allotted more space. 
At the same time as houses were being leveled, constructions elsewhere would 
be emerging. Many of the faubourgs fl attened during the fourth extension, 
had only appeared during the preceding third phase (outside the city’s then 
jurisdiction). Th e fourth extension, as Feddes argues, can be considered to be 
the culmination of lessons learned by city authorities and entrepreneurs: they 
had learned how to swiftly organize ‘planned’ urban extensions, and how to 
capitalize on them. But it seems they had also learned how to get the most out 
of the erasive momentum provoked by ground itself.

Construction was genuinely not feasible without leveling fi rst. But leveling 
tended to leave little room for existing structures. People who intended to erect 
buildings in designated planning areas would get provisional building permits 
approved when they pledged to demolish their own constructions in the fu-
ture.53 Th ese and other instruments of seventeenth century descent would stay 
in place for up to two hundred years. Ultimately ground was being identifi ed 
with re-development and adaptation, rather than the fi xity of a natural feature 
quasi-permanently locked in place. If ground still represented inertia, it was 
not the sort of asset one was willing to settle for. Ground was

53.   Th is pragmatic policy was known as 
the Acte van demolitie. Although there 
was no master plan behind the fourth 
extension (layouts changed as the scheme 
went along), the fourth scheme had one 
major improvement over preceding phases 
in that expropriation (granted by charter 
in 1663 by the States of Holland) had now 
become available as a common planning 
instrument (Abrahamse 2010b, 150).

Erased seventeenth century faubourgs
(Drogenham 1686):
in red construction within city limits;
in grey construction along the city’s 
fortifi ed edge.

52.  Th e area ended up serving as residential 
exclave to the city – geometrically landscaped, 
and cut up into rational, equal-size plots: 

“Once extraction had ended, the area was 
divided up in 1634 into 27 plots, appointed 
by lot under notary supervision. All plots had 
a surface area of 20 Dutch morgen (i.e. ca. 17 
ha), save for two, which were even bigger 
(20 ha and 25 ha respectively). On average, 
each of the six initiators received 90 morgen 
of ground, but in subsequent years ground 
would be traded and swapped back and 
forth. In the end some fi fteen estates ranging 
from sizeable to very extensive indeed would 
result out of this exchange (Glaudemans 
2000, 108, translation kb).” A ‘morgen’ 
was a local unit of measurement for land.
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not passive in the sense that it was motionless or dead: its 
agency insisted on being used; instead of idleness or inac-
tion it seemed rather to invite erasive intervention.

After 1683, the height of the construction mania had passed. Mud and 
soil provided by the city lost most of their peak value and soon become free 
of charge again  (Abrahamse 2010a, 170). For the following two centuries, 
the city’s base map would hardly change. Just when Amsterdam had learned 
how to tackle issues of explosive growth, and how to organize a corresponding 
‘jump in planning scale’, growth had ended and the city’s heyday of construc-
tion had come almost to a full stop.54 Almost two centuries on, the same map 
that had been used to mark out new plots still largely suffi  ced to navigate 
throughout the city.

Sand ridge exploitation and sand canals

Conventional local history relates that Amsterdam would sink back into leth-
argy and inaction in the centuries that followed its so-called golden age. By 
the time the city stumbled into the nineteenth century, its prime trading po-
sition had long been lost. Originally, Amsterdam had emerged on the highly 
mutative border between land and water in an estuary that off ered both trade 
access and natural protection. Yet this Zuiderzee estuary had gradually turned 
into a major stumbling block. Shipping routes to Amsterdam had never been 
particularly deep – hence the use and invention of the ship camel, external 
fl oatation tanks that help lift heavy merchant ships across the Zuiderzee‘s shal-
lowest waters. But just as access routes to its harbor were silting up, shipping 
drafts in the nineteenth century were also beginning to dramatically increase. 
Amsterdam would never manage to regain anything like its earlier maritime 
position, but as modernity and industrial development picked up in this cor-
ner of Europe, city and country would now be subjected to new and increased 
fl ows of ground production.

Geologically and hydrologically speaking, Amsterdam sits on the conver-
gence of the Rhine-Meuse Delta and the North Sea. Water, dredge, and sed-
iments make their way from regions higher up the Rhine catchment basin, 
or are thrown back onto it by the waves of the North Sea.55 Topographically 
however, Amsterdam doesn’t really sit on either of these – neither river nor sea. 
Physically Amsterdam was never really connected to the Rhine or the North 
Sea. Th ere was always some kind of buff er that fi ltered and mediated the city’s 
access – a shallow tidal creek called ij, the vast secluded estuary of the Zuider-
zee, an imposing inland accumulation of peat, or rivulets really too narrow and 
shallow to link up effi  ciently to the Mother Rhine. In short, the city depended 
on the malleability of its emblematic backwater setting to organize its own 
worldly access. If it is ever justifi able to speak of technological determinism, 
it must be the threat of losing ground – quite low-tech, but tangible no less.

54.   It would take until the nineteenth cen-
tury for the total amount of space provided 
by the fourth extension to fi nally be used up. 

55.   In the shape of sand, silt, 
dredgeates, dunes and other sorts of 
formations – man-made or not.
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57.   Much of today’s horticulture in 
Holland takes place on the inland edges 
of dunes along the country’s sea border. 
When these dunes were leveled, a layer of 
sandy clay (or zavel) surfaced that proved 
particularly adapted to horticulture. 

Th is did not just hold true metaphorically, it seems, but also quite literally. 
Amsterdam’s mudfl at situation turned soil and ground into an anthropogenic 
endeavor, to the extent that the time required for building the city seemed to 
close in on that of geology itself. As long as Amsterdam’s trade was linked to 
the seas, it sat well on this border between water and land. Harbors and quays 
had been relatively easy to organize. Any hole two spits deep, as it were, could 
virtually turn land to water. Boating dredge and fi ll around town didn’t seem 
to take too many skills, either in technology or in organization. Yet to actually 
sustain the city physically over longer periods of time meant that occasional 
fl ows of dredge, silt and fi ll would have to be manipulated more sustainably 
and ‘managed’ in one way or another. As the city and its built infrastructure 
grew in size and weight over time, the demands for fi ll increased in output and 
performance, requiring it to be sourced further uphill or inland. To make up 
for the persistent defi cit in the quality of local fi ll, an assortment of strategies, 
one more transient than the next, was tried out in turn. Fill had been com-
modifi ed, privatized, smuggled and centralized, or simply outsourced beyond 
the confi nes of the city’s own jurisdiction. But now that the winds of trade had 
veered round and were blowing from overland, yet another balance in resourc-
es would have to be struck.

Commercially, Amsterdam would never again be able to compete with 
other ports within the region such as Rotterdam or Antwerp, which had soared 
in response to booming industrial developments upriver, in the German heart-
lands along the Lower and Middle Rhine.56 Yet the second half of the nine-
teenth century also saw the emergence of a more vigorous nation state, creat-
ing new networks and new infrastructures to which the city as a capital would 
become increasingly linked. In essence, Amsterdam would become much more 
connected overland by rail and road. But just like the city itself, those networks 
too would hinge on preparatory groundwork to alter and improve the territo-
ry’s rather unwelcoming soil. Just as in the past, ground resources would still 
have to be found close to hand.

Jumping from the seventeenth to the nineteenth century is a long leap 
by any measure. Two hundred years is a long time to bridge in any historical 
description. Th e same holds true for this implicit urbanist account. But where-
as the winds of trade and commerce changed rather dramatically, extraction 
seems to have evolved on a diff erent timeline altogether. Earlier repositories of 
sand, to the west and east of the city had never really been forsaken, and even 
though they would soon have to cope with much more intensifi ed periods of 
mining, extraction continued to mimic the territorial logics of earlier sand 
barge canals.

56.   During the nineteenth century, both 
Antwerp and Rotterdam would be relieved 
of the obstructions that had so far hindered 
their further development as port cities. 
Whereas Antwerp’s obstacle had essentially 
been politico-military (naval access to and 
from its Scheldt River had been frustrated 
ever since the start of the Dutch Republic), 
Rotterdam would experience a major boost 
in shipping traffi  c after the construction of 
the Nieuwe Waterweg Canal in the 1870s.
In the meantime, Amsterdam’s obstacles to 
shipping would prove much harder to lift. 
Th e Port of Amsterdam never regained its 
open access to the seas, although it would 
get better connections in the shape of new 
canals that reconnected its harbor to the 
Rhine as well as to the North Sea. Even 
so, these infrastructural interventions, 
imposing and costly as they were, would 
eventually prove to be rearguard actions.
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One of the places where this can be traced is on the western side of Cas-
tricum (cf. ill. 02.3). Castricum is a little seaside location just north of Am-
sterdam, where small footpaths still run from the local town center right into 
the dunes. In taking these paths visitors pass by a number of fl at fi elds, now 
used predominantly for growing bulbs (Freriks 2012, 15). Bulb fi elds, apart 
from being a common tourist feature, are also typical signposts of earlier land-
scape transformations in which one-time dunes were dug out and leveled on 
an accelerated scale. Th is transformation resulted from a coalition between 
soil improvement and infrastructural developments reminiscent of the earlier 
’s-Graveland model. Wherever sand could be sold off  for a profi t (typically in 
places near ongoing construction works), dunes were being turned into provi-
sional quarries – usually, though not necessarily, down to a level just above the 
ground water mark. Extraction thus not only resulted in new cultivable plots 
and fi elds, but also created superior soil conditions, particularly for horticul-
ture.57 Compared to the poor, soggy pastures of polders nearby, the sandy clay 
soils resulting from extraction were ideal for growing vegetables, tulips or bulbs 
on a growing commercial scale.

Dune hills, into which places like Castricum were built, were part of an 
extensive beach ridge, a seaboard geography consisting of early Holocene sand 
deposits. Dunes of this early Holocene era were located slightly further in-
land and often served as a place of settlement for early medieval townships 
like Haarlem, Alkmaar or Th e Hague (defi ning a wave of urbanization that 
predates Amsterdam by a couple of centuries).58 It wasn’t the fi rst time sand 
had been quarried from these hills. Previously sand had either been shipped 
along specially dug out barge canals, or transported across Lake Haarlem59 to 
places like Badhoevedorp, where it was brought on land to be delivered right 
into the city.60 Yet from the middle of the nineteenth century onwards these 
early littoral deposits of sand became particularly convenient and well-located 
repositories of sand.

On the one hand there was the growing interest in scientifi c farming meth-
ods such as von Liebig’s and the advent of artifi cial fertilizers. New methods 
of soil improvement and fertilization meant that sustainable yields could sud-
denly be harvested from previously infertile, arenaceous land. Horticultural 
production in particular seemed to go well with sand extraction, producing 
a substantial territorial outcome. Today the entire dune area is lined with the 
paraphernalia of horticulture at the foot of its hills. Where polders change into 
dunes, a long-drawn-out strip of fl at fi elds, truck farming and greenhouses has 
come into being that runs the entire length of Holland’s coastal provinces. It 
serves as a living reminder of the amount of sand that has been dug out locally 
over time: “Th e dunes at this location used to stretch hundreds of meters fur-
ther to the east,” biologist Rolf Roos recounts. “Almost nobody knows of this, 
[but] at the point where we are standing right now, there once used to be an 
enormous dune area that belonged to the Royal Properties. Th ese dunes were 
quarried by King William the Th ird to construct the fi rst railway line from 

58.   Beach ridge formations, like those onto 
which the towns of Haarlem, Alkmaar and 
Th e Hague were built, appeared between 
5000 and 2000 years bp. Th ese ‘old dune’ 
formations typically manifested themselves 
as narrow elongated strips of only a few 
meters in height. Th e present dunes, by 
contrast, are younger and much higher 
windswept formations that pinned the 
coastline to its present location, and that 
only developed from 0 ad onwards. Unlike 
present dune formations, beach ridges of the 
early Holocene and their elevated, sand-con-
taining soils often underlie earlier phases 
of urbanization (so-called geest-settlements 
that date back to around 1000 ad). Old 
dunes are also believed to have nurtured ex-
tensive woodlands, or houtland, from which 
Holland is said to have derived its name. 
According to some historians, the subsequent 
wave of colonization and cultivation (which 
ultimately gave rise to places like Amster-
dam), can be traced back to the rampant 
overconsumption of wood during this fi rst 
wave of settlement on Pleistocene grounds. 
Intensive logging of old dune woodland 
formations swiftly led to deforestation, and 
to large-scale sand-drifts that caused extensive 
farmland degradation. Th is in turn is be-
lieved to have triggered a wave of migration 
and colonization that led to the cultivation, 
drainage and settlement of the inhospitable 
fens and marshlands due east of there. If not 
for this derivative wave of wasteland coloniza-
tion, Amsterdam would probably never have 
been founded. Radical woodland transfor-
mations on early Holocene grounds can thus 
be said to have led (more or less indirectly) 
to the creation of what Holland arguably 
has become known for most: a sub-sea level 
geography composed of a series of self-anni-
hilating interventions ranging from logging 
to canals, polders, dikes and other urban 
elevations. (de Gans 2006; Hendrikx 1998).

59.   Th e Haarlemmer Meer, still extant at 
that time, would soon be reclaimed and 
rechristened the Haarlemmermeer Polder.

60.   Badhoevedorp was named after the 
beach where boats and sand barges used 
to land to deliver sand that was headed for 
Amsterdam and extracted from the dune 
hills to the west. Here the transshipment 
of sand had given rise to an artifi cial beach 
where people used to go and bathe (hence 
the inclusion of bad or ‘bathe’ in its name). 
(Reh, Steenbergen, and Aten 2005, 270).
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Amsterdam, via Alkmaar, to Helder. A large part of this dune here disappeared 
underneath the railroad ties (Roos in Freriks 2012, 15, translation kb).”

On the other hand, new infrastructures like railways and roadbeds 
clearly also provided an impetus of their own. In his work on nineteenth 
century transformations of railway and roadbed infrastructures in Hol-
land, historian Auke van der Woud links the surge in construction to the 
emerging infl uence of the ‘national interest’ which gained particular mo-
mentum during this era. New infrastructural networks like the railways, 
and interconnecting waterways were now being introduced. Wherever these 
networks overlapped with existing types of infrastructure (such as dikes 
and canals) a rebalancing took place between local and national levels. 
Questions of what is public and what is not, what is local and what is not, 
and the issue as to who should pocket the benefi ts and who should carry 
the costs, would become the center of debates for decades to come. Most 
of these historical debates revolved around water, but it is also possible to 
re-read that history in terms of the resources that they required. Th e ex-
traction of resources like sand (which was needed in the construction of 
these new networks) often confl icted with the maintenance of those very 
networks. Mining concessions, for instance, could very well jeopardize 
the stability of dikes, or stress fi nely regulated drainage systems with new 
drainage outlets and water fl ows. In this way, concessions sometimes op-
posed the vested interests of local dike and water boards, thus chipping 
away at their power base to the benefi t of the national ‘common’ interest.

Th e adjoining map (ill. 02.1-3) presents extractions of sand above-
ground, including the network of canals that were used to transship 
it and carry it away.61 It retro-actively assembles sand quarries, water 
infrastructure and urbanization into an image that illustrates their im-
pact on the production of the (urban) territory. Of course, this image 
represents an evolution which in reality was much more drawn out in 
time. Unlike what’s shown on the map, displacements were not simul-
taneous and quarries were being started up and abandoned at diff er-
ent points in time. Irrespective of those map-making simplifi cations, 
the map documents a tipping-point in time, just when road and rail-
way infrastructures began to be implemented on a national scale.

As roads and railways made a new start and explored the extent of 
the newly discovered idea of ‘national interests’, the local need for sand 
would also meet new demands. Until then subsoil stability had only been 
exploited on an ad-hoc basis. Construction would either take place on 
those locations where stability was already clearly in evidence – typically 
sand banks and elevated grounds – or on places where stability could re-
alistically be improved; pile foundations, for instance, helped keep heavy 
buildings upright in places otherwise left wanting. But such solutions were 
still largely inadequate for extensive, linear modifi cations of the soil.

61.   In the meantime, public transportation 
on these barge canals (which in terms of 
construction diff er little from earlier tow 
boat canals) implodes almost instantly with 
the arrival of the railway. (De Vries 1981).
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Until this point stability had for the most part been organized as 
and when required. Whenever subsoil conditions failed to provide suf-
fi cient stability for construction, pile foundations off ered a tried and 
tested way to improve stability in a particular location. Wooden piles 
would be rammed into the soil until they reached subsoil layers of sand 
supportive enough to buttress building foundations. From the sixteenth 
century onwards wooden piles had reached for subsoil support at eight 
(boerenzand) and increasingly at ten (dekzand) meters below ground.62

Th is ad-hoc pattern of geotechnical subsoil manipulation was not 
inconsistent with the widespread use of fi ll in cities, as depicted earlier 
in the case of ’s-Graveland or the city’s canal-ring infrastructure. In fact, 
both seemed to be mutually supportive. But even so, the relationship 
between leveling in cities and their subsoil stability was really not one-
to-one. Of course, leveling does increase subsoil stability to some extent, 
but its underlying rationale extends well beyond buildings, streets, and 
sanitary infrastructure to include ideas on public health or the reallo-
cation of land. To ready a site – or to make it ‘bouwrijp’ as the practice 
is locally known – really means more than a simple physical upgrade 
of the subsoil. Leveling essentially helps contain and organize city life 
on the surface – a point to which I will return in the third chapter.

To get back to the point of stability, however: the impending growth 
of infrastructure meant that sand and ground would soon come to ex-
perience new volumes and new demands which would put the existing 
patterns of supply and deposition under pressure. Isolated, ad-hoc alter-
ations of the subsoil were no longer adequate to create more extensive 
linear modifi cations of the soil, such as national road and railway grids. 
To use piles over such distances would not only have been quite diffi  cult 
to organize, but also downright uneconomical. Th e only way to orga-
nize these linear forms of stability would be to look, once again, for sub-
stitute or supplementary materials of a higher quality and standard.

Whereas piles and beams typically bypass soft topsoil layers, and rely on 
deeper geological deposits of sand for support,63 the only alternative solution 
essentially consists of confronting instability head-on. Such techniques con-
sist either of replacing, compacting or stabilizing the topsoil.64 But whether 
soil is replaced, buried, or pushed aside, there is still the need for replacement 
resources to be easily accessible. Whichever material is used, it should be 
available in bulk as well as being able to be spread out over larger distances 
– at least in equal measure to the increased extents of infrastructure itself.

Quality resources of the time included gravel, shingle, broken bricks, clay, 
and indeed sand itself. Whereas gravel and the like would have to be brought 
in over large distances (Amsterdam sits at the tail end of the Rhine-Meuse Del-
ta, and coarse-grain geological sediments typically settle much further upriver, 

62.   Dekzand (cover sand) is a deposit of 
wind-borne sands which date back to the 
end of the last ice age (Weichselian, 10,000 
years before present). Unlike the so-called 
boerenzand (a lapidary layer of sand within 
more recent Holocene marine clay deposits, 
used from the sixteenth century onward), 
dekzand is not the topmost location of sand 
within the subsoil, but it is considered to 
off er the most convenient and consistent 
layer; consequently it would only come into 
use during subsequent centuries. Other 
deposits of sands come at deeper depths 
below the surface, at 20-28 meters and 
50-60 meters below, respectively. Th ese so-
called second and third layers of sand have 
a higher load-bearing capacity, but their use 
obviously also comes at a higher fi nancial 
cost. Whereas the second layer is commonly 
used to support heavier buildings (1940s 
onwards), the third layer is only resorted 
to in the case of exceptional building loads 
such as high-rises or bridges (1990s). Th e 
third layer carries the additional disadvan-
tage of being located at much more variable 
depths below the surface. (de Gans 2011, 
50–51; Huisman 2008; De Baar 2009).

63.   When stable subsoil layers remain out 
of reach, pile foundations are able to rely 
on the adhesive power between piles and 
the subsoil. In the case of Amsterdam’s 
nineteenth century central railway station 
a vast number of piles were joined together 
into a dense pin-cushion-type structure 
that eff ectively hovers on the subsoil.

64.   Subsoil stabilization can be achieved 
in multiple ways, of which compacting 
and replacing are the most commonly used. 
More recently other alternatives have been 
developed as well, such as the injection 
of grout or other synthetic additives. In 
compacting, water is pushed from the soil’s 
pores by squeezing it. Th is can be done by 
adding ballast soil on top, either permanent-
ly or temporarily. Compacting is often com-
bined with additional drainage to speed up 
the process and this results in fi rmer subsoil 
environments. Replacing soil has also been 
common, although it has lost importance of 
late. A common example is that of cunettes. 
Cunettes off er a procedure in which ditches 
or slots of approximately 40 to 50 meters 
wide are dug out until more stable soils are 
reached. Th e resulting trenches are then 
topped off  with sand (see e.g. the Sloter-
meer development). Based on a personal 
interview conducted on January 8th 2012 
in Capelle aan den IJssel with M. Van Oord 
of Koninklijke Boskalis Westminster N.V.
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viz. in the east of the Netherlands or across the Dutch-German border), sand 
proved to be much easier to get hold of, especially in the coastal provinces of 
Holland. While water infrastructures were regularized and brought within the 
ambit of a budding ‘national (economic) interest’, sand displacements also 
began to soar. As the national grid unfolded, so did the potential to displace 
sand in increasing quantities. Th us sand and waterways, its prime mode of 
transport, became inextricably linked.

Th ese are the two main categories that are highlighted in the correspond-
ing maps (i.e. ill. 02.1 to 02.3). Here sand is at the apex of its territorial 
production: it is mined from vast accessible resources to the west and east 
of Amsterdam; it is then transported on tugboats and tug-pushed lighters to 
construction sites, mostly new linear infrastructures; sand is fi nally spread out 
over vast swaths of land, wherever required by the on-going construction of 
roads and railways. Th e map thus hints at a correlation between ground and 
transport facilities such as canals. Sand quarrying may be linked to the pres-
ence of canals, without which it could not have been brought into circulation. 
But, vice versa, the presence, viability and circumstantial need for canals seems 
to have been infl uenced by sand as well, if not instigated by it. In short: ca-
nals may have enabled the quarrying and re-distribution of sand over larger 
distances, but the spiraling demand for sand at the time and the potential to 
tap into local resources seems to have encouraged the construction of canals as 
well. Th e sourcing and quarrying of sand highlight a confl ict of interest behind 
the larger design of water. Water may come to act as infrastructure (typically 
within the purview of central state governance and its increasingly system-
atized control), but it also remains a simple means to an end.

Still, this image says little about the local eff ects of quarrying and the 
way they would be addressed. Were resources tapped into on an ad-hoc ba-
sis – wherever local opportunities met larger demands? Or were benefi ts and 
side-eff ects balanced out more collectively? Th e quarrying of sand was on the 
whole not a one-off  operation. Of course, once local stocks of sand had been 
depleted and the proceeds had been pocketed, there was little left to do than to 
move on to another location or abandon operations. But many locations did 
not allow for such hit-and-run scenarios. Quarrying does not just enable soils 
to be improved in terms of their stability and maximum carrying-load. It also 
leaves behind an arrangement of sites that have been transformed in all but 
their most defi ning features. Changes in elevation, ground water level, salinity, 
fertility, and the site’s accessibility and suitability for construction earmarked 
these sites for alternative purposes, such as horticulture and urbanization65. 
Th e exploitation of surface sands did not only bring favorable side-eff ects. Sur-
face layer extraction also caused spin-off  eff ects that were potentially deleteri-
ous in the long run. Th ese indirect burdens would feed into discussions that 
were starting to reshape the conditions that had boosted the consumption and 

65.   I’m referring to the example of the 
’s-Gravelandse Polder as mentioned at the 

beginning of this text. I have no further 
examples to support the case of (sub-)
urbanization following extraction, but since 
there is a strong link between the location 
of country houses and sandy soils, it would 
be reasonable to expect that houses and 
country estates continued to be construct-
ed on previously leveled plots and sites.
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circulation of sand during this period in the fi rst place.

At the start of the twentieth century the historian Giebels writes, “Th e 
extraction of sand, for which tugboats and tug-pushed lighters were being used, 
started to cause concerns. Th e same applied to further plans of impoldering and rec-
lamation, which as an earlier existing practice had started to re-emerge, albeit still 
rather sporadically (2002, 276–281, translation kb).” Th e nineteenth century, 
Giebels writes, had witnessed such euphoria in land reclamation that local 
water boards had been put under stress. At the dawn of the twentieth century 
the impoldering of larger lakes and sheets of water had diminished, but it had 
still not disappeared from the agenda.66 Nonetheless, reclamation projects were 
increasingly being contested by confl icting interests such as inland navigation 
and fresh water fi sheries, as well as nature conservation,67 tourism and horti-
culture. Gardeners, who already feared the risks of night frost and salinization, 
were particularly apprehensive of losing out on the benefi cial eff ects of dredg-
ings. Dredgings, they argued, had always been a reliable source of fertilizer. 
Th ey were not only close at hand but also easy to apply.

Sand quarrying was also seen as potentially damaging: when pursued too 
vigorously, quarrying could prove harmful to canal banks and quays (Giebels 
2002, 280).68 Th is risk was more than just a theoretical one, not only since 
quarrying must have been quite lucrative (or in any case profi table enough to 
pursue), but also as sand quarries were now also being championed as unem-
ployment relief works (mostly during the First World War, much like parks 
and reclamations). As with reclamations, sand, its quarrying and its redistri-
bution, often found itself on both sides of a thin line dividing the public good 
from other interests and concerns.

Returning to the ‘period image’ of our initial ex-post map, the production 
of sand proves to be slightly more ambivalent than is disclosed by the map at 
fi rst glance. In the map sand is isolated to make its position come out more 
strongly – less underexposed we might say – but this particular focus also 
partially overshadows the status of the infrastructure to which it was linked.
Th e map in that sense is suspended at a tipping point between two aggregate 
levels of socialization, levels that entail diff erent ways of balancing off  public 
benefi ts versus private costs. As Auke van der Woud argues, the latter part of 
the nineteenth century is marked by an emerging central state level on the one 
hand and the long-established level of local corporations such as water boards 
and polder bodies on the other (Van der Woud 2007). In between these two, as 
one would gain the upper hand over the other, the emerging notion of ‘public 
interest’ runs as a point of contention and debate.

Contingent economies of fi ll. 

Today next to nothing remains of the beach ridges along Holland’s coast. Of 
the initial three hundred odd kilometers of Pleistocene dunes, only those parts 
that were built over still remain - protected by sprawling nineteenth-century 

66.   E.g. the Haarlemmermeer Polder 
(reclaimed in 1850), a lakeside reclamation 
of roughly 180 square kilometers in size.

67.   An earlier proposal put forward by 
the Amsterdam authorities to level the 
Naardermeer (using the city’s surplus waste) 
was met by strong opposition from one 
of Holland’s fi rst nature conservationist 
organizations, the Natuurmonumenten. 
Th is organization would go on to become 
one of the most infl uential ngos in the 
country in the fi eld of nature conservation.

68.   One of the main canals along which the 
sand traveled, was the Leiden to Haarlem 
canal. Giebels also refers to the ‘Van Lynden’ 
sand quarries, which were operated in 
the Warmonderleede, supplying sand for a 
railway line nearby in the Haarlemmermeer 
polder. Another quarry would be operated 
from a location that would later on develop 
into the Hogeveense polder (i.e. after its 
subsequent fl ooding and reclamation).
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construction (de Gans in Leenaers 2007, 66). Th e towns of Alkmaar, Haarlem 
and some of the main thoroughfares of Th e Hague (all within the same coastal 
region of Amsterdam itself ) were founded and built on old dune land. Iron-
ically, the insatiable hunger of cities for sand ended up being the very factor 
protecting prehistoric sand formations from their ultimate demise. Th e ‘last 
dune standing’ left today is that of Spaarnwoude, a Pleistocene ridge and a tiny 
hamlet halfway between Amsterdam and its North Sea coast. Th e reason for 
its survival, however, was not entirely intentional: by the time Spaarnwoude’s 
turn had come, the twentieth-century’s appetite for sand, more voracious even 
than any period before, had been caught up in the seventies’ oil crisis. Still, this 
did not turn Spaarnwoude into a geological sanctuary, as if it were absolved 
from the laws and logics of ground creation: Spaarnwoude’s free-standing ridge 
was soon to be joined by a mound of household waste – that too, an elevation 
capped off  by a pristine layer of freshly quarried sand.

As long as local hills and mounds were being exhausted of their local sup-
ply of fi ll, and sand was being delivered in fl atboats traveling over water via 
canals that were dug out further and further as supplies shrank back, fi ll essen-
tially remained traceable as a commodity. Th e traceability of fi ll may look like 
fairly trivial information given the rather unsophisticated processes of fi ll pro-
duction. Why would geographical origins matter in something as unrefi ned 
as fi ll? Th e relevance may only become evident from an evaluation ex-post. 
Without wanting to jump ahead of the narrative in the consecutive chapters, 
in chapter fi ve the uninterrupted bond between extractions and deposits be-
gins to unravel as dredging techniques become sea-borne. As extraction began 
to tap into the Earth’s biggest arenaceous supply – the boundless expanse of the 
ocean-fl oor – the material bonds and linkages between site and quarry stopped 
entering into public memory (where anecdotes had accompanied it probably 
for as long as leveling had been practiced).69 From this point onward, sand 
would increasingly become a resource that was circulated, traded and applied 
regardless of its place of origination. Stripped of its origins but responding to 
construction standards, fi ller sand would become naturalized as a construction 
material.

Th e historian William Cronon gives a fi tting illustration of how the bond 
between resources and consumption may actually be relevant, not merely to 
leveling, but to urbanism at large: as geological reserves are turned into com-
modities, the networks in-between tend to aggregate into diff erent forms and 
shapes. Whether fi ll’s origin and its place of extraction is maintained or simply 
evaporates along the way may be revealing of the actual mode of production 
and the nodes and patterns along that chain.

In the opening sentence of his acclaimed 1991 book “Nature’s Metropo-
lis”, William Cronon locates the expanding urban economy of nineteenth-cen-
tury America in the prairies of its mid-west (1992). Cronon’s narrative, framed 
within the intellectual context of environmental history, is staged in Chicago, 

69.   As well as the seventeenth century 
example of the city’s canal-ring extensions 
which can be traced back in terms of 
fi ll to ’s-Graveland, there are also many 
other examples over time, including 
that of Amsterdam’s central railway 
station (a nineteenth century structure 
with direct links to the Utrecht ridge), 
or Lake Ouderkerk in the city’s south-
east, which emerged out of operations to 
prepare the ground for the city’s 1970s 
district of Bijlmer, which was made 
up almost entirely of modernist fl ats 
spread out over large swaths of newly 
elevated ground. Cf. also chapter four.
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a city, which he argues, developed in close historical symbiosis with the land 
around it. In a striking tale of nature’s commodifi cation, Cronon enrolls ma-
terials like water, grain, lumber and meat to serve as narrative anchor points 
in his case investigations. Grain and lumber allow him to explore the intimate 
historical linkages between city and country, the human and the nonhuman, 
the natural and unnatural. Ultimately, the city that Cronon recounts emerges 
as a hybrid of nature, technology and geography.

At face value, Chicago’s situation bears little resemblance to the context 
of this work.70 But there are a number of undertones in Cronon’s approach 
that not only help clarify the broader intentions of some chapters within this 
work, but also the impact of natural resource commodifi cation (especially of 
everyday resources like sand) on the organization and physical development of 
the city at large.

Outward parallels are easy to draw. Cronon sketches an evolution that 
partly mirrors that of sand. As with Cronon’s Chicago, ground in Amsterdam 
can be read through the materials from which it is constructed – sand, dredge, 
silt or sludge. Like lumber or grain, these materials are not pre-packaged con-
sumer goods or foreign imports, they are essentially locally produced. Ground 
resources aff ord a view of the city that is both limiting and instructive: as I have 
argued in the introduction, the impact of sand and silt on the city at large is 
disproportionately signifi cant, especially in estuarine places like Amsterdam.71 
Ground resources are low-grade resources which seemed to gain prominence 
in spite of their intrinsic value: they would never have come to prominence 
as often as they did, had they not been pulled into the slipstream of other 
processes and logics.72 One of the more persistent logics that sand or mud get 
involved with is conveyed by the notion of ground. Much like lowland cities 
themselves, ground was never pre-given but it too had to be constructed along-
side the city, thereby rendering resources like sand or dredge indispensable, 
even when they happened to be available in bulk, ready to be sourced, as it 
were, from the landscape itself.

Th e particularity of Cronon’s approach, however, is that he sees Chicago’s 
key market commodities as deriving their value, not from the vast amounts 
of abstract human labor bestowed on them during the production process-
es (turning prairies into wheat, forest into lumber and livestock into meat), 
but rather from the riches that accumulated over centuries in Chicago’s fertile 
soils. “Th e labor theory of value,” Cronon argues, “cannot by itself explain 
the astonishing accumulation of capital that accompanied Chicago’s growth.” 
Instead, “[…] One earned great wealth from the western soil less because one 
expended great labor upon it than because the soil itself was already so rich 
(1992, 149–150).”73

Cronon seeks to dismantle the lens of the marketplace in a city (Chicago) 
defi ned by the market like nothing else. Yet by restoring agency to nature, he 

70.   Actually, Chicago’s broader geo-
graphic context and its natural landscape 
are not entirely dissimilar to that of 
Amsterdam. In fact, Chicago too was 
set in a waterlogged landscape, emerging 
from marshy prairie lands as far back 
as the early 1800s (Brugmann 2009). 

71.   Ground is limiting in the sense 
that it only makes up a tiny fraction 
of daily life experiences in cities.

72.   Like Cronon, I would argue that 
ground networks overlap with many other 
networks. Ground often intersects with 
water management, land reclamation or 
urban planning. Sand barge canals, and 
their nineteenth century network extensions, 
may serve again as a good example. Th e ra-
tionale behind the network’s extension often 
straddled diff erent logics and diff erent mo-
tivations. In so doing, ‘ground’ could never 
be said to unfold a new, separate realm of 
practices. Yet the fact alone that its logics 
were hybrid, mixed up or partial does not 
imply they were insubstantial. As the canal 
network shows, the eff ects of ground could 
be quite substantive, and ripple through 
the entire area as if it were sand’s own 
little playground of resource production.

73.   Cronon quotes Marx as follows: “For 
Marx, as for other classical economists 
who followed Adam Smith in embracing 
the labor theory of value, every economic 
good acquired its worth “only because 
abstract human labor [was] objectifi ed or 
materialized into it”. (1992, 149–150)”
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seeks to de-center that human agency and move the focus back to the agents of 
prairie, woodland, or livestock. If Cronon’s approach appears eff ective in this 
context – even if it seems to understate the agency of both humans (culture) 
and technology – it does so because it manages to tease out the wider networks 
that are involved in the construction and the development of the city.74

Cronon attributes particular signifi cance to the origins of resources be-
coming untraceable (in this case those of grain): “Th e market had as yet de-
vised few ways of separating grain as a priced commodity from the grain that 
had so recently clung to yellow stalks on the windy hillsides of former prairies.” 
[…] “Th e railroads changed all this. By giving rural shippers an alternative way 
to reach urban markets, they rerouted the fl ow of farm produce and encour-
aged new settlement patterns in the areas they serviced (2010, 20).” As grain 
fl ooded Chicago from all over the region, Cronon recounts, it displayed a 
maddening multiplicity of diff erent origins and validations, which ultimately 
required the introduction of grading standards. Details of Cronon’s story aside, 
grading dispensed with the need for grain to travel in sacks from the wheat 
stalk up to the consumer, as the sole and single way in which quality could 
be verifi ed along its route. By virtue of grading, grain could now be traded 
in bulk, which led to the establishment of a speculative futures market, while 
also severing the physical links between production and consumption.75 In so 
doing, the conditions were set for sweeping landscape transformations uniting 
boomtown development, mushrooming railroad grids, and resource exploita-
tion on an unprecedented, regional scale.

Not that an organized futures market in fi ll ever emerged around Amster-
dam as it did in Chicago. With the benefi t of hindsight the peculiarity about 
the organization of sand transfers may lie less in the fact that such transfers 
took place, than in the fact that the mechanisms mediating and brokering 
large-scale fi lling demands wouldn’t occur until much later. Until major scan-
dals broke out in the 1980s over the quality of the subsoil and fi ller materials 
being used (that is, not until the City had consumed all unspoiled reserves of 
sand, and the necessity for new, more anthropogenic, and urban geological soil 
categories began to emerge),76 the quality of fi ll would go relatively unchecked, 
at least in comparison to currently upheld standards. By that time, however, 
production had already branched off  into a brand new path of deterritorializa-
tion and off -shoring. Paradoxically, sand would only truly become placeless, 
at the very moment when it became place-bound – when the bed-plate of the 
city had expanded so much that it needed to encroach upon previously leveled 
and ‘polluted’ land.77 Th at, however, is a story left to be told in the following 
chapters.

74.   On a side note: according to Cronon’s 
‘Nature’s Metropolis’, both city and land 
were the fulfi llment of a potential that 
was already there. Chicago’s landscape 
and its wider territory would determine 
the city’s historical path as much as the 
other way round. In a similarly determin-
ist reading, Amsterdam could be held 
up as an example of a largely man-made 
entity that has remained quite strongly 
enmeshed with the landscape features from 
which it sprang. Even so, many practical 
and seemingly haphazard decisions still 
remained, which essentially decided how, 
where, and from which resources fi ll was 
actually to be sourced. It’s these contin-
gencies that seem to determine when and 
how one regime of extraction began to 
transfer and make a transition into another.

75.   A futures market trades in future 
contracts - promised quantities of a 
commodity produced and delivered in 
the future at a specifi ed price, thereby 
separating the actual commodity (such 
as grain) from its derivative trade value.

76.   I’m referring to more recent catego-
ries of soil classifi cation, such as so-called 
anthrosols or technosols which include 
earlier human intervention as a category 
of information that allows for further 
distinctions between diff erent types of 
soil (International Union of Soil Scienc-
es 2006, 95–96). Cf. also chapter two 
and chapter three more particularly.
77.   In the aftermath of the pollution 
scandals of the 1970s and 80s, fi ll extracted 
on land became increasingly unpredictable: 
its quality became contingent upon the 
location of extraction and the historical 
record of land usage at that location (to 
the extent that such records existed at all).
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Conclusion. 

To conclude, sand would still pass through many diff erent states of aggregation 
before it even reached this quasi-deterritorialized state. Even up to the 1970s’ 
‘incident’ at Spaarnwoude, the ongoing need for fi ll continued to trace out 
new networks and new substantive patterns over and over again between the 
sources of supply and the locations of demand in the expanding city. Unless 
there was some kind of mediation, arrangement or institution between the 
sites in need and those off ering supply of fi ll (what Cronon would label as a 
market), every site ‘in need’ of fi ll would essentially have to go in search of the 
necessary sources by itself. For most of the city’s history, this procedure would 
remain fairly constant.78 But on the ground, nothing proved as fl exible and 
contingent as the actual forms of exchange.

One of the main questions this work deals with, is how these exchanges 
can possibly be so persistent, when the solutions, and the constellations around 
them keep changing time after time? Th is chapter featured only a few early in-
stances of such constellations, which were centered around mud-parks, canals 
or out-of-town excavations such as the ’s-Graveland site. In the case of the 
latter, apart from sand itself, the waning notion of the commons (a derivative 
of earlier Saxon law still extant at that time) seemed to become itself an object 
of re-appropriation, nourishing not only the buildup of fi ll and sand within 
cities but also easing the accumulation of abstract capital into the city at large.

Obviously, the logics of fi ll production wouldn’t always be as convoluted 
and far-reaching as that. But in whatever shape or sort of project extraction 
happened to emerge, it invariably proved slightly more entangled and com-
plicated than the mere outward material balance between input and output 
fl ows.79

In the following chapters, I will fi rst continue the trail of erasive mallea-
bility already touched on in this chapter, and then return to the contingent 
regimes of sand-as-fi ll in subsequent chapters. Fill in Holland seems to off er a 
material agency that helps surmount the inertia that is commonly attributed 
to ground. As a result, ground displays an astonishing amount of fl exibility 
whereby older physical arrangements and lay-outs can be abandoned time af-
ter time to be replaced with newer imprints of the land. In the next chapter, I 
briefl y venture beyond the materiality of fi ll into the agencies of peat, drainage 
and water. Unlike fi ll peat and water are among the more typical agents given 
as having an infl uence on the construction of the territory and the geography 
of the land. But peat too, and – to a lesser extent – water, often fi nd them-
selves on the edge of (sanctioned) planning rationality: as side-eff ects of earlier 
interventions they vacillate between being overlooked and being drawn into 
successive planning interventions. Th e intention in the following chapter is 
not to abandon all of a sudden the overall perspective of fi ll in this work, but 
to trace the mutual, cyclical infl uence of such agents in the make-up of the city, 

78.   Th at is, save for off -shored process-
es of producing sand-as-fi ll. Off -shore 
sand extraction would not take place 
until much later towards the end of the 
twentieth century. Cf. chapter fi ve.

79.   Th e point is of particular relevance to 
the fi eld of urban political ecology, but it 
applies just as much to areas that do not 
share this particular disciplinary focus 
on metabolist fl ows: “Studies on urban 
metabolism have often uncritically pursued 
the standard industrial ecology perspective 
based on some input-output model of the 
fl ow of “things”. Such analysis merely poses 
the issue, and fails to theorize the making 
of the urban as a socio-environmental 
metabolism. While insightful in terms of 
quantifying the urbanization of nature, it 
fails to theorize the process of urbanization 
as a social process of transforming and re-
confi guring nature (Swyngedouw 2006, 35).”
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and particularly in the construction of its ground.
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PLEISTOCENE SAND REPOSITORY   (i.e. INLAND DUNES)
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Utrecht Pleistocene Sand Ridge

Utrecht Pleistocene Sand Ridge
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The 's-Graveland site was dug where peat 
bogs and sand dunes meet. The first mining 
concession was granted in 1625, leading to 
two phases of extraction. The 1st lot was 
mined in 1625, the 2nd in 1634. Mining was 
then scheduled to continue due south, but 
was abandoned as it met with resistance from 
local farmers who used the area as common 
pasture-land.1 

Further extractions occurred in 1672 near the 
fortified town of Naarden, followed by higher 
grounds on the east of ‘s-Graveland 
(Trompenberg hill in 1722 and Naarderveld 
along the entire edge of the original ’s-Grave-
land site). The last extraction is documented 

to have occured in 1917 (Molenberg, 
Huizen).

Extraction was contingent on reciprocal ad-
vantages between downtown sites and sites of 
development out of town. Sand barge net-
works carried sand, indispensable for con-
struction, into the city and in turn delivered 
the city of waste (steigeraarde) and night soil, 
which helped turn barren and freshly mined 
soils into arable land. Ten million cubic 
meters of sand are believed to have been exca-
vated from the ‘s-Graveland site.2 Part of 
these went into the leveling and grading of 
‘s-Graveland’s own lower western edge. But 
the most of it is believed to have ended up in 

Amsterdam’s 4th urban extension (today’s 
canal district). In between the two sites a 
fledgling infrastructure of canals and bulk fill 
deliveries arose that not only enabled the 
sites’ mutual erasure but also sustained their 
speculative parcellation and subsequent de-
velopment, wether in the shape of merchant 
houses or country estates. 

The map (opposite page) retraces the traffic 
and elevations along two barge canals, the 
‘s-Gravelandse and the Hilversumsche Vaart 
(both 1634). The construction of sand barge 
canals, however, was not restricted to the 
17th century’s peak in urban development, 
but would recur in the 19th century - partic-
ularly on the region’s sand-rich western coast.

02.1  |  Erasive development
Extraction, deposition, and the reciprocal networks in-between

‘s--Gravvva ela
nddsse

po
ldeerr

‘t Nieu afgegraven Landt genaemt nieu ’s Gravenlant, 
i.e. the ‘newly excavated terrain called ‘s-Graveland’ as featured 

in Jacob Aertsz. Colom’s 1575 map of Holland.3 Note the rugged hills 

on the right, which were part of the commons (meent). 

At the time of its exploitation ‘s-Graveland redrew the border be-

tween two distinct forms of land management - diked and un-

diked land, or pumping versus natural drainage through gravita-

tion. In the Rijkswaterstaat’s land drainage surveys (Waterstaats-
kaart, 1988) the mining-site-turned-country-idyll still defines the 

boundary of diked water management. Beyond this line, up into 

the Utrecht hills, drainage returns to natural gravitation.5

Polder map of the land between Meuse and IJ, by 

W.H. Hoekwater (1910). 

Boezemland is undiked land that drains ‘naturally’, 

meaning through gravitation, into the main wa-

terways of the polders (called ‘bosoms’).4

Country estates and their proprietors’ names engraved 

onto a period map (1740).6 The ‘s-Graveland site’s orginal 

parcellation of 1636 allocated 27 narrow plots of approx. 

130 hectares each. During the 19th century a village de-

veloped on the western edge of the ‘s-Graveland canal, 

still empty on this map.
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Amstel river

ringvaart / Weesper trekvaart
4th extension precincts

Gaasp river

Muiden

Naarder trekvaart

Naarder trekvaart

Weesp
Weesp

Weesp

‘s-Gravelandse   vaart

Naarden

Vecht river

Vecht river
Top right.
Comparative sizes of the ‘s-Graveland and 4th 
extension sites, respectively in terms of their 
surface areas and extraction volumes.7,8 The 
total amount of sand extracted from the 
‘s-Graveland Polder is believed to be 10 
million cubic meters.2 Specific data regarding 
the amount of fill dumped onto 4th extension 
sites is lacking.

N
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1 Stevert, R. et al., 2006. Monumenten in Noord-Holland. Zeist/Zwolle: Rijks-
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Mud‐parks acted as a crucial piece of in-
frastructure during the city’s 4th exten-
sion. They helped in the conversion of 
emptied or expropriated land into lucra-
tive development projects. Mud‐parks 
were basically empty, block‐sized contain-
ers that would gradually fill up, if and 
when material became available. This 
work would initially be paid for by the 
city’s administration. At a later stage, 
when plot ownerships were transferred 
and these mud‐parks began to settle and 
subside, their organization would be taken 
over by individual plot‐owners. In so 
doing they facilitated the efficient and 
lucrative selling off of plots.2,4

Mud-parks underscore a shift in the 
organization of the city’s subsoil. Unlike 
the suburbs outside city walls (faubourgs) 
that were progressively eradicated under-
neath, leveling was no longer left to indi-
vidual happenstance, but financed in ad-
vance. The basis of socialization tended to 
be limited: poorer areas, like the Jordaan 
district, were entirely overlooked.2 The 
map on the right shows the sudden 
change in scale between the sanc-
tioned city and its faubourgs. It de-
picts the faubourgs’ pattern of ur-
banization underneath those of 
the mud-parks takin place on top. 

(both maps are identical in scale and lo-
cation).

2.  So-called ‘mud-parks’ (in color), i.e. areas earmarked

for leveling and raising. The corresponding surface areas 

were annotated at the bottom of working maps (see below).2

3.  An earlier map showing the preceding patterns of occupation in the

city’s fringes. Extensions were as much an act of speculation and money-

making as they were acts of erasure and effective clean-slate beginnings.3 

period working drawings: 1.  Parceling scheme for Amsterdam’s 4th extension

(in white on the right). The scheme would complete the

crescent-shaped development started by preceding schemes.1 

02.2  |  Erasive development
Mud-parks : surveyor-architect Stalpaert’s working drawings
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in de Zeventiende Eeuw. Bussum: Thoth, pp. 167.
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porii Delineatio Nova (1:7300), Stadsarchief Amsterdam - Collectie 

Atlas Kok 010095000062, http://stadsarchief.amster-

dam.nl/archief/10095/43 (accessed 01-11-2013).
4 Mol, Ian 1770. ‘Nieuwe Kaart van de Wydberoemde Koopstat Amsteldam’ 

(1:12000), in: 1978, Historische plattegronden van Nederlandse steden, Deel 1 
Amsterdam, Alphen aan de Rijn: Canaletto, pp. 58.
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Right-hand page.   17th century trekvaarten 
or barge canals presented an innovation in 
public transportation rivalled only by the in-
troduction of railways in the 19th century.1

When town networks linked up, a grid
emerged in which Amsterdam served as one 
of the focal points, funneling new traffic into 
the city. The construction of barge canals was 
labor intensive, but it also presented a ‘hand-
some return on investment’.2 Even so, its in-
vestments were often premised on logics that 
differed from the movement of passengers per 
se. As historian Jan De vries argues, trek-
vaarten originally emerged in the north of the 
Netherlands "as part of the large-scale peat 
digging industry then underway."3 In Hol-
land too, earlier sand barge canals were being 
upcycled and linked up to the emerging net-
work.
As geographically isolated canals and ditches 
were being linked up, a vast network came 
into being, virtually within the timespan of a 
single decade.

02.3  |  Erasive development
Sand barge networks

N
The barge network in 1650 and after 1665. 

The background shows the historical water-

mark of 1680 (white) projected onto the 21st 

century situation (grey). The section is based 

on the dimensions of the Haarlem to Leiden 

trekvaart built in the same period (dimen-

sions given in Amsterdam feet).5,6,7,8,9 

Bottom right.  19th century sand mining 
canals (as read from Hoekwater’s 1910 map) 

grafted onto De Vries’ diagram of the pre-exist-

ing barge grid (elevated dune areas shown in 

grey).8,9,10

Above.    construction drawing for a steel 

zandaak or sand barge.4

References used in the map: 
1 De Vries, J. 1978. Barges and Capitalism. Passenger transportation 
in the Dutch Economy (1632-1839), Utrecht: HES Publishers, pp. XX.
2 Ibid.
3 Ibid.
4 Zandaak voor M. van der Hilt, Maritiem Museum Rotterdam, ww-

w.maritiemdigitaal.nl/index.cfm?event=search.getde-

tail%id=100099886 (accessed 04-06-2012).
5 Smit, W.A.P. 1936. Bezitters van buitenplaatsen hadden dikwijls een 
eigen tentjacht, Nationaal Archief Den Haag - Fotocollectie Elsevi-

er, http://proxy.handle.net/10648/c69a53ee-a0c3-4d64-999b-

ab04da69370b (accessed 25-10-2013).
6 Retrofitted Zuiderzee map of 1680, Zuiderzee Museum Enkhui-

zen, http://www.zuiderzeemuseum.nl/nl/17/ontdek/his-

torische-kaart (accessed 23-09-2013).
7 Leiden, G.A. Trekvaarten en jaagpaden, no. 108, Leiden-Haarlem 

register, 'Besteedinge van 't graeven ende maecken van een 

Treck-wegh ende Treck-vaert...' in: De Vries, Op. Cit. 'Figure 2.3. Pro-

file of the Haarlem-Leiden trekvaart', pp. 76.
8 De Vries, Op. Cit. ‘Map 2.1 The four trekvaart networks in 1650’, 

pp. 60.
9 De Vries, Op. Cit. ‘Map 2.2 The  trekvaart network after 1665’, pp. 

65.
10 Hoekwater, W.H. 1910. Polderkaart Van De Landen Tusschen Maas 
en IJ (1:50.000), Amsterdam: C.A.J. van Dishoeck, http://image-

base.ubvu.vu.nl/cdm/ref/collection/krt/id/373 (accessed 

04-06-2013).
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chapter 2

ERASIVE OVERLAYS. 
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While the nineteenth century saw the rise of new central institutions, such 
as the Rijkswaterstaat, 1 competing with water boards over the maintenance of 
water infrastructure and the socialization of its costs, it also saw the creation 
of new initiatives, such as the fi rst nation-wide topographical survey, produced 
by the military’s Topographical Bureau  (Stroeven 2006). From the mid-1850s 
onwards and for over almost a century, chromo-topographical maps, called 
Bonne-leafl ets,2 were churned out at a constant rate showing not only excep-
tional detail in a rich variety of colors, but also processing changes almost 
as soon as they occurred. Areas that had already been mapped, but that had 
continued to witness change, would thus often be corrected and republished 
many times over leaving barely a year between consecutive revisions at times.3

One of these areas in question is the so-called Lutkemeer (viz. Lake Lutke or 
the Lutke Meer), an area just west of current-day Amsterdam (and just below 
Sloten, introduced in the introduction). Th e area is by no means exceptional, 
but it highlights a number of processes and changes that have occurred on a 
much wider scale throughout the territory. Most of these changes are docu-
mented in the period’s Bonne leafl ets (cf. ill. 03.3). Lutkemeer’s inclusion onto 
these maps is not necessarily a refl ection of its importance as a site, but rather 
a coincidence of its peripheral location and receptiveness to change, combined 
with its relative military importance as an area that may be fl ooded proactive-
ly. Th e Lutkemeer area falls within the so-called Stellling van Amsterdam, a 
nineteenth century military line of defense around the capital which itself led 
a rather passive life until its decommissioning in 1962. Nonetheless, passive as 
this protective zone may have been, Lutkemeer’s position within it probably 
did call for its inclusion in the mapping eff orts of that era.4 In spite of its mar-
ginal position, therefore, Lutkemeer’s transformation can still be reconstructed 
from a multitude of maps, even when this transformation seems marginal to 
better-known reclamations like Beemster, or to major sites of extraction that 
are either bigger in scale or whose histories have become much more canon-
ized and assimilated into the text book histories of Holland as a whole. Yet 
this rather peripheral, average position of Lutkemeer in relation to most of the 
changes that have swept through the area (such as lakeside reclamations and 
the endemic, piecemeal extraction of peat), also turn it into a rather prototyp-
ical example of enduring landscape transformation. Lutkemeer’s transforma-
tion from lake to polder and back again underscores almost every twist and 
turn of nineteenth and twentieth century territorial exploitation.

Th e adjoining map (ill. 03.3) thus departs from a series of maps record-
ed around the turn of the nineteenth century. In this series, ‘formations’ like 
Lutkemeer or the Osdorper Bovenpolder constantly reappear within diff erent 
setups divided by time-intervals that vary between one to twenty years. Tech-
nically these so-called ‘formations’, are polders and former lakesides, a fact 
that is clearly refl ected in the names that they carry. Lutkemeer, for instance, 
is the farming neighborhood that occupies Lake Lutke’s reclaimed lakebed. 
Reclaiming, in the usual defi nition, is a practice that typically leads to the 

1.   Rijkswaterstaat (literally: the state of 
national waters) is the executive arm of 
the Dutch Ministry of Infrastructure and 
the Environment which is in charge of the 
maintenance of national dikes and canals. 
Th e department’s brief includes bridges and 
roadways, which used to go together with 
water infrastructure. Later on this brief was 
expanded to include all public utilitarian 
infrastructures, including the national 
highway grid and sometimes even churches. 
Rijkswaterstaat resulted from Napoleonic 
state meddling at the very end of the seven-
teen hundreds (1795). French occupation 
had eff ectively opened the way for a creation 
of a national bureau of water infrastructure. 
National-level governance in water related 
matters had long failed to materialize, but 
when it fi nally did, its authority would 
never be conceded again. After Napoleonic 
occupation had ended, the institution of 
Rijkswaterstaat was retained, although 
water boards did manage to reclaim much 
of their original executive tasks at fi rst. As 
a result water management in Holland 
has preserved a double image: it is both a 
result of stringent centralization as well as 
a non-hierarchical patchwork of local water 
boards. For water boards cf. footnote 18.

2.   Bonne-leafl ets or Bonneblaadjes were 
named after the Bonne projection, an 
equal-area map projection developed by 
the French Cartographer Rigobert Bonne. 
Th e Bonne projection was a useful tool in 
cartography because it off ered a method to 
represent areas true to their actual surface 
areas.

3.   Given the military origin of the Bonne 
maps, the coverage and consistency to be 
witnessed in some of its maps only applied 
to those areas that were deemed strategic 
enough. Among those locations were the 
defense lines of the Hollandse Waterlinie and 
the Stelling van Amsterdam, both of which 
winded through the whole of Holland, but 
covered the coastal cities and the Dutch 
capital in particular.

facing page:
Botholsedijk, Vinkeveense Plassen.
Former peat extraction re-occupied by
country houses and cottages.
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cultivation, occupation and the exploitation of previously inaccessible lakebed 
soils, and which is traditionally a chieved through diking, pumping and drain-
ing. As a practice it always developed in constant dialogue and in tandem with 
changing techniques and the geophysical understanding of the ground. Just 
like techniques of pumping and draining themselves, reclamation has known 
periods of stagnation, recovery and resurgence. Yet, perhaps more than just 
the refl ection of growing body of techniques, reclamations also testament to 
an evolving cultural understanding, in which the body of a lake is transformed 
from a natural presence into a ‘vacancy’ and a dormant potential that ultimate-
ly demands to be consumed. As reclamation techniques progressed, lakes were 
converted into profi ts. As their lakebeds were rededicated and repurposed into 
freshly parceled out land, the ‘vacancies’ that they had built up, were ultimately 
redeemed in terms of a return on investment.

Such changes in state, however, are not always as one-directional as they 
may fi rst seem, but they often consist of multiple overlapping loops of trans-
formation. Lutkemeer itself for instance, is a telling combination of successive 
forms of rededication that vacillate between fl ooding and reclamation. Each 
time the area was salvaged or repurposed, the seeds of its future degradation 
and reclamation were simultaneously sowed. Reclamation thus never came as 
a one-directional intervention but often appeared to fi nd its momentum pre-
cisely in the externalities of previous interventions.

Th ese by-products of ground intervention and the aftermaths of its past 
infrastructural measures, defi ne the focus of this second chapter. It seeks to re-
counts the story of the Dutch landscape and territory through such mundane 
materials as water, peat and dredge. Th ese materials present the main actors of 
a narrative that Holland may be known for most: a place of water and recla-
mation, a ‘hydraulic civilization’ (Wittfogel 1972) or a so-called civilization de 
l’eau, defi ned by its centuries-old struggle against water (Braudel 1985). Th is 
is not to say that sand and ground suddenly cease to be of relevance. After 
all, since the seventeenth century onwards the Netherlands has been deemed 
“the home of a veritable ‘mud-based industry’ (Ciriacono 2006, 161)”. A 
long development of technologies and procedures of water maintenance and 
hydraulics accompanies the emergence of this “industry”, a fact that is not 
only refl ected in the vast amount of literature that is available on the subject, 
but also in the self-image that is continually upheld in the (Dutch) popular 
imagination. Dikes, mills and canals provide some of the most captivating 
and enduring images of Holland, together with gargantuan interventions like 
the Delta and Zuiderzee Works. Th is image is certainly not unjustifi ed, but, 
as I have argued in the introduction, it is also remarkable that this should 
have happened to the exclusion of ‘mud’ itself. In this chapter, the narrative of 
ground and sand are thus briefl y expanded to look at the usual suspects in the 
production of territory and landscape in Holland – those dominant agents of 
water and peat.

4.         It seems safe to assume that Lutkemeer’s 
location alone within Amsterdam’s ring of 
defenses (i.e. the so-called Stelling van Am-
sterdam) would have made its cartographers 
sit up and take notice of any changes that 
occurred. Military defenses of that time, like 
the Stelling, still relied heavily on strategies of 
deliberate fl ooding and inundation. Changes 
in the soil’s negotiability, like those occurring 
at Lutkemeer (i.e. lowering surface levels and 
continually adjusting forms of water man-
agement), were probably too important for 
cartographic administrations to ignore. Even 
when the Stellling never came into action, it 
would take until 1963 for it to be decommis-
sioned. Having lost their military purpose 
many of the open areas have since been built 
over. Th is includes Lutkemeer. Th e Stelling is 
currently a unesco world heritage site. Cf. 
(van Gessel, Blok and Breedveld 2005; Steen-
bergen, van der Zwart and Grootens 2009).
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From Lake Lutke to Lutkemeer 

In origin Lake Lutke (much like Lake Sloten as mentioned in the introduc-
tion) was a shallow lake or mere, south of the village of Osdorp and West of 
Amsterdam, which drained into the much larger body of Lake Haarlem.5 In-
land meres like these were part of a soggy peat marsh environment that doesn’t 
know any of the rigid, permanent borders that we tent to associate with more 
fi xe landscape features like lakes. In fact, under the infl uence of winds and 
storms the dividing line between wet and dry land could easily switch, as it did 
at a number of occasions (cf. ill. 03.3, more specifi cally the dotted lines within 
Lake Harlem’s contours on the left). Meres could turn into creeks and broads, 
join estuaries or drain into diff erent directions over a period of centuries.

Within this environment, settlement had occurred in ribbon develop-
ments along roads and embankments that fanned out from the cities like Am-
sterdam and Haarlem. Originally embankments like these had unlocked the 
uncultivated wasteland that lay beyond, enabling its reclamation from bar-
ren lands into farmland. In narrow strips of up to fi fteen hectares,6 farmland 
plots stretched out from these roads until they hit similar plots that stretched 
out from other roads in the vicinity. At fi rst these newly cultivated lands had 
supported cereal crops, but as fertility and productiveness had declined, their 
main occupation had turned from arable land into livestock and dairy farm-
ing. Osdorp was one such settlement, named after the town of Haarlem to its 
east, from which it was separated by Lake Haarlem.

Originally Lake Haarlem had merely been one lake among many others, 
a boggy mere into which Lake Lutke happened to drain. Over the course of 
centuries however, this lake had managed to gobble up other lakes and meres, 
growing into an inland sea of roughly eighteen thousand hectares (Reh, Steen-
bergen and Aten 2005, 196). Settlements similar to Osdorp or bigger had been 
lost and regained in a constant game of give and take, and the lake was now 
edging in on Lake Lutke as well.7

It would never come that far however. For centuries Lake Haarlem had 
constituted a constant trope in the local fi ght against water. It had been closely 
mapped, studied and observed by many surveyors and engineers, from Stevin 
to Leeghwater. It had presented an unrelenting source of anxiety urging for a 
persistent stream of new schemes and eff orts. Even so, Lake Haarlem would 
never get to threaten inhabited areas like Amsterdam (or Osdorp for that mat-
ter). Th e crucial parameter in its draining had been a lack of pumping capacity, 
yet once that factor had been cleared (in a combination of English steam pow-
er and German steelwork accuracy) it would be just a matter of years before the 
lake was fi nally reclaimed and transformed into the sensory depriving plains of 
the Haarlemmermeer Polder.

5.   Etymologically speaking, Osdorp could 
translate into something like East Village. 
Osdorp village was located en route from 
Amsterdam to Haarlem, from which it was 
physically separated by a large and rather 
unpredictable body of water known by the 
name of the Haarlemmer Meer or Lake 
Haarlem (as well as by other names such as 
the Oude Meer or the Helle Meer). Th e road 
connection from Amsterdam to Haarlem 
ran across a land bridge in between then 
Lake Haarlem and another mere to its 
North, Lake Spiering. Th is connection 
would be lost, however, at the start of 
the sixteenth century as Lake Haarlem 
expanded to form the biggest water body in 
Holland, absorbing not only Lake Spiering, 
but the southern lake of Leidsemeer as 
well. As such the coastal dikes along the ij 
creek were turned into the last remaining 
over-land connection between Haarlem and 
Amsterdam; a situation that would continue 
up to the middle of the nineteenth century 
when Lake Haarlem was fi nally reclaimed.

6.   A typical cope concession would 
measure 18 morgen, or rougly 113 by 1365 
meters. In some cases the depth of the 
plot was left undefi ned, which meant that 
settlers could extend their land backwards 
until they would run up against another 
cope concession. See also footnote 20.

7.   Peat bog lakes and Lake Haarlem in 
particular had an uncanny tendency to 
grow over time. Th e lakes’ rather weak, peat 
containing shores would give in easily and 
cave in under pressure of winds and storms, 
resulting in a net loss of land at sometimes 
breathtaking speed. Th e process was locally 
referred to as the ‘water wolf ’ and is known 
to have led to the loss of the Nieuwerkerk, 
Rijk and Vijfhuizen settlements.
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From Lake Haarlem’s fi nal moment of reclamation onwards, Lake Lutke 
would siphon off  and drain into the spillway of the Ring Canal that replaced 
Lake Haarlem and that ran along the lake’s former perimeter edge.8 Ever since 
that moment Lake Lutke would be governed by the Ring Canal’s water datum 
and its tightly regulated regime of inlets and discharge fl ows. For a little while 
Lake Lutke still persisted as a mere, but with the Haarlemmermeer’s drainage 
infrastructure in place, it too would soon be turned into a polder. A dike was 
dammed up along the lake’s edge, which congealed the lake’s perimeter and 
fossilized it into an oval-shaped form. Like in most other cases, this form was 
bisected by a new road that ran down its middle, collecting new farmhouses on 
either side. As such, the Lutkemeer polder came to bear all the trademarks of 
a typical farming reclamation: strips of arable crop farmland were parceled out 
on either side of the bisecting road, and separated by parallel drainage ditches 
- those typical harbingers of ‘modernization’ and ‘progress’ that would come to 
be associated with the Dutch landscape at large.

Th e draining of Lutkemeer essentially underscores one of the dominant 
tropes of territorial reorganization in Dutch history. Lakebeds in particular 
were rewarding objects of reclamation, not least since their clay soils provided 
in sought-after arable land.9 Such reclamations were by necessity collective 
forms of organization: new land could only be disclosed in a joint, collective 
eff ort, the benefi ts of which were then redistributed internally among investors 
by renting out or selling off  the resulting plots of land. Th is delivered econom-
ically rational forms of land usage, presenting in eff ect a form of capitalist agri-
culture, or a ‘capitalism growing out of the soil’ (De Vries quoted in: Ciriacono 
2006, 172). “For confi rmation of this,” Salvatore Ciriacono writes, “one need 
only look at the kavels – those rectangular or square strips of land into which the 
polders were divided. Th ey may not have been very big [...], but they were always 
laid out with extreme regularity, which guaranteed a high level of productivity and 
– above all – refl ected close links with organized markets (2006, 172).”10 

Th e drainage of inland meres and lakes presented a kind of infi ll develop-
ment that singled out the margins and folds of a system that had been devel-
oping incrementally over more than a thousand years. Th is system is the polder 
system; a system that, if not entirely unique to Holland, probably typifi es it 
more than any other region, both in the intensity and in ubiquity of the system 
as in its development. 

Drainage grids

Coastal and inland marshes were once endemic along the southern shores of 
the North Sea. Th ey stretched from Jutland in current-day Denmark down to 
the English Channel and the North of France, and included other more isolat-
ed pockets like the East-England Fens. Th ese marsh environments are meeting 

8.   Lake Haarlemmer’s reclamation (het 
Haarlemmer Meer) started in 1819 and was 
completed in 1850; Lake Lutke (het Lutke 
Meer) on the other hand followed shortly af-
ter from 1864 to 1865 – its reclamation took 
an additional 11 years to complete (Reh, 
Steenbergen and Aten 2005, 308–309).

9.   Most polders had rather poor 
peat-containing soils that only supported 
dairy farming. Counter to newly reclaimed 
polders like the Lutkemeer or the Haarlem-
mermeer, such polders were diked, but never 
reclaimed. Th rough infrastructures like 
dikes, mills and drainage grids, peat polders 
were eff ectively protected from fl ooding, but 
(save for breaches in their dikes) they were 
never reclaimed from the water as such.

10.   Ciriacono refers to heydays of seven-
teenth century reclamation practices in 
Holland, but save for capital investment 
being a much more local origin and recla-
mations being technically more advanced, 
the practice as a whole did not change all 
that much.
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places of diff erent geological systems (cf. dotted line within ill. 01.1). Here, the 
fl uvial, terrestrial sediment system meets with its coastal, marine counterpart 
to compose a lithostratigraphic layer of over 10,000 years’ worth of deposits. 
Marshes take part in this sedimentation process, supplying in a third kind of 
sedimentary deposit that consists entirely of local, organic material - typically 
peat, brook or turf.

Peat is a generic name used for a range of plant species that thrive in var-
ious water-rich conditions. Once it is quarried and put to dry, peat becomes 
known as turf and is marketed as such. Both materials are crucial to the polder 
system that they would come to sustain.11 Peat moth accumulates faster that 
it decomposes but it only does so in a soggy environment that is sealed off  by 
water from the open air. Th is is precisely the kind of environment off ered by 
bogs and moors along the North Sea coast. In such environments, peat growth 
results in an enduring build-up of dead material and an accumulation of layer 
upon layer of spongy peat and turf material. Holland in particular owes its 
formation to this continuing process of humifi cation and accumulation. From 
the last glacial period until roughly 1000 AD peat aggregated into vast, dome-
shaped bogs that lifted its polder geography to a height of about four meters 
above sea level. 

Four meters may seem like a negligible amount anywhere else, but it makes 
a vast diff erence in comparison to Holland’s current sub sea level topography. 
From this vantage point even a position slightly above sea level may look like 
a comfortable position. Starting from medieval times onwards however the 
longue durée of peat formation would be cut short, if not fully reversed. Th is 
would be due to a combination of increasing human occupation and the bio-
logical process of oxidation.

Th e coincidence of the two is more than merely incidental. Peat forma-
tion, in Holland as much as elsewhere, only thrives in a wet environment 
or when submerged. Th ese environments deprive the ongoing processes of 
biological decomposition from the oxygen that they need. But supply more 
oxygen again, and the favorable balance between accumulation and decom-
position suddenly reverses. Th is reversal would defi ne the founding condition 
on which the polder system came to rely. Th e ‘fl aw’ of peat formation – from 
the perspective of peat itself – lies in its oxidation. Once peat sediments are 
drained and brought into cultivation, they become exposed to the open air. 
From that moment onwards they start to decompose and compact at an accel-
erated rate of about a centimeter per year.12 From the perspective of a colonist 
or a farmer, this has the upside of producing nitrogen, which nowadays is 
known as a good fertilizer. Peat itself thus provides a strong incentive for its 
own continuous drainage. As long as it continues to dry and decompose it 
simply reproduces the starting conditions of its own starting cultivation. Every 
drop in the polder’s water level simply served to reproduce last year’s starting 
conditions.13

11.   A diff erentiation has to be made 
between low peat (laagveen) vs. high peat 
formations (hoogveen) (Berendsen 2004, 
225). Technically low peat formation only 
takes place below the ground water table. It 
consists of all sorts of decaying plant mate-
rial whose growth depends on the relatively 
high level of nutrients within a (oligotro-
phic) marshy environment. After the last 
glacial period (i.e. during the Atlantic peri-
od, about eight to fi ve thousand years ago) 
the sea level started to rise and so did the 
ground water table, leading to the creation 
of marshy lakes and lagoons. Th ese off ered 
the ideal environment for the development 
low peat sedimentation
High peat on the other hand depends on 
a eutrophic, low nutrient environment 
that can only be found above ground 
water levels. When given enough time, the 
volume of low peat may grow to such an 
extent that it fi lls the very lakes in which it 
thrives. When this happens, the production 
of peat as composting plant material may 
come to a halt; alternatively, however, peat 
production may also be taken over by a 
diff erent process that doesn’t depend on high 
levels of nutrients. Peat moth or Sphag-
num typically grows in such a low nutrient 
environment. It depends on rain water 
which it stores like a sponge. Its growth is 
independent of the ground water table and 
when given enough time it accumulates into 
giant sponge-like domes that contain up to 
ninety percent of rain water by themselves.

High peat has all but disappeared in 
Holland, and can only be found in much 
higher parts of the Netherlands. To-
day’s polders in the east of Holland now 
typically consist of low peat alone.

12.   Th is rate varies across diff erent loca-
tions and currently runs up to 15 mm per 
year, although some locations are known to 
witness rates of up to 30 mm per annum; 
some dikes predominantly composed of peat 
are known to subside at 20 mm per year, 
that is, excluding regular counterbalancing 
elevations (which have the downside of 
accelerating subsidence even further).
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Th e downside, of course, is that this too is a cumulative and irreversible 
process that leads to its own inevitable depletion. As the fertility of the moors 
dropped following its initial phase of cultivation, arable farming became eco-
nomically unsustainable and was soon abandoned for dairy farming. But even 
so, cultivated land continued to sink. Dehydration, oxidation and compaction 
lead to the unrelenting collapse of the accumulated (high) peat domes. Where-
as draining originally depended on gravitation alone – a few channels along 
the fi elds would already do the trick – there soon came a moment when there 
was no potential energy left to exploit. Within the space of a couple centuries 
the region’s peat domes had defl ated, and had pulled the cultivated land down 
to the level of the water bodies that they drained into – rivers, lakes, seas, or 
so-called boezems (as explained shortly below). Th is situation was further ex-
acerbated by the usual threats that go together with a close proximity to water 
such as fl oods and storms. 

Th e polder system as it is known today, then stands for the particular path 
of development that was chosen from there on. It was (and still is) based on 
replacing gravitation and counteracting the derivative eff ects of draining and 
cultivation. As oxidation and compaction continued to pull ground down-
wards, new measures were needed to circumvent the eff ects of ongoing atro-
phy in the ground. When grounds reached the level of the water, dikes were 
introduced to protect against seasonal fl oods and surging water levels. When 
grounds dropped even further and reached negative datum, pumps were intro-
duced to avoid permanent fl ooding. When the capacity of those pumps was 
overreached, wind power rushed to the rescue. When the diff erence between 
drained and discharged water levels rose as a result, mills were clustered and 
alternative pumping systems introduced driving out even more water. Time 
after time, the shortest repose seemed just enough to delay ultimate failure and 
postpone the inevitable.

Needless to say, the ‘inevitable’ never came, at least not in the way of a fi nal 
collapse. It was replaced along the way by a lineage of stop-gap measures (no 
pun intended) that became a systemic reality in themselves. Th rough trial and 
error, catastrophe and adaptation a system emerged that was eventually eff ec-
tive enough to withstand most of the pressure. It was based on the dual com-
ponents of a boezem and a boezemgebied. Th e latter is nothing but the drainage 
area - the patchwork of polders and reclamations that would come to cover the 
entire area. But the heart of the system would be defi ned by the ‘boezem’. Th e 
so-called ‘bosom’ is literally the buff er in between the polders and the seas. It is 
the grid and the intermediary that sustains the polders as they sink further and 
further. Th e bosom acts like an amalgamated spillway, uniting the waterways 
and lakes that are pumped and drained into, and forging them into a system 
that is governed by a constant datum and tightly patrolled margin of fl uctu-
ations. Once a polder is plugged into this system, its water is pumped ‘over 
the side’ from the drainage area into the spillway (Ciriacono 2006, 265). Th e 
bosom then fl ushes this surplus of water out into the seas, but only by taking 

13      Arable farming led to the fastest drop in 
polder levels, but it would also be abandoned 
relatively quickly as a sustainable form of 
farming. As drainage became increasingly 
diffi  cult, and yields dropped year after year, 
arable farming was ultimately replaced by 
dairy farming which depended much less on 
the fertility of the land itself. Th is applies to 
most of today’s so-called peat meadow areas, 
which account for the majority of agricul-
tural cultivation in the West of Holland. 
It does not apply to reclaimed lakebeds, 
however, whose soil consists mostly of clay, 
and who continue to be used for arable 
farming up to this day (e.g. the Lutkemeer 
and Haarlemmermeer polder). Reclaimed 
farmlands like these are evidently much 
less prone to soil compaction, since little 
or no peat is contained within their soils.
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cover itself behind the protective confi nement of outer sea dikes.

As such a discharge network emerged out of the territory, operating like 
the swollen blue veins on the back of a man’s hand. Anthropomorphic com-
parisons like these usually run rather limp, but this one does accentuate a 
distinct feature of the resulting network. Whereas drained areas continued to 
endure subsidence compaction and sink, water bodies were about the only ele-
ments in the landscape that remained relatively unaff ected by these deleterious 
side-eff ects of drainage. A sub-sea level topography gradually emerged that 
lifted rivers, lakes and spillways above the surface of the land, and that grafted 
them on top of the sinking drainage landscape.

Th is feature is also what Dirk Sijmons, one of the leading voices in current 
Dutch planning circles, refers to when he calls the Dutch water network a 
prosthetic network (Sijmons in Colenbrander 2005, 46). Today’s grid has 
become a vast collage of diff erent hydraulic compartments and prostheses like 
sluices, locks, weirs and pumping facilities. Th ey are not only the empirical 
evidence of the network’s continual survival-through-failure, but also evidence 
its continuing movement in a single direction. Embedded in each of the 
bosom grid’s adaptations and modifi cations is a vectoral movement towards 
pumping. As a measure of indication: the average fl uctuation allowed within 
the boezem of the North Sea Canal, is about ten centimeters. Th is is the only 
leeway left within the system to negotiate heavy rains or droughts – a margin 
that currently stands for about two million cubic meters of water or approx. 
four hours of pumping.14

Needless to say, the eff ectiveness of the current network is not necessarily 
the outcome of rational intentionality – certainly not on the systemic level. It 
is also, and quite crucially so, the result of cultural predilections and the con-
tinuous perpetuation of an earlier path taken. If anything, this path seemed 
to revolve around discharging, and the reduction of fl uctuations through 
pumping rather than through their accommodation. Whereas the network 
had started out with a large buff er of meres, creeks and rivers, the increasing 
circulation of technical knowledge had enabled this resource to be nibbled 
at, resulting in a growing string of increasingly audacious reclamations (lest 
one forgot, reclamations were at the start of this section’s narrative, and I will 
return to them shortly below). In so doing, emphasis obviously came to bear 
on increasingly performative measures of hydraulic regulation. Th is kind of 
regulation wouldn’t just express itself in terms of valves, pumps and datums, 
but it would also come to bear in more competent and tightly enforced forms 
of governance.

Surely, this is the kind of network that Sijmons refers to, when he depicts 
it as being prosthetic. Th e prosthetics, however, are not just evident in the 
bosoms’ makeshift physical architecture, but also in its hybridity as a network. 
Drainage and pumping revolve around an amalgam of institutions – in the ex-

14.   Th e North Sea Canal’s surface measures 
around twenty million square meters; its 
water level fl uctuates to up to 10 cm above 
or below -40 nap. Th e maximum drainage 
capacity of the canal’s main exhaust in 
IJmuiden is 160 m³/s (during high tide by 
means of pumping) and 500 m³/s (during 
low tide by means of drainage). Conversely, 
the water board of Rijnland to the canal’s 
south covers 1070 km³, of which fi ve 
percent accounts as water bosom (Rijnland 
itself has a maximum pumping capacity of 
156 m³/s or 13.5 million m³/day).

 15.    For an overview of the debate on insti-
tutions, cf. footnote 43 in the introduction.

16.    Regarding the use of the word ‘water 
board’: I’m using water boards as a generic 
name for institutions and designations known 
individually as waterschap, heemraadschap, 
hoogheemraadschap, dike board or polder. 
A waterschap is a district water board (or a 
district administrated by that board), which 
has the authority to impose water regulations. 
A heemraadschap refers to water boards where 
so-called heemraden (water reeves) are put in 
charge of day-to-day operations. Heemraden 
are presided by a chairperson, called the 
dijkgraaf. A Hoogheemraadschap, is a regional 
regrouping of waterschappen into a larger 
water board district. Dike boards, fi nally, 
refer both to polders (as a district) and the 
organizations by which they are administered.
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tended notion of rules, customs and organizations.15 One of the most obvious 
representatives of those institutions is the water board, whether it is in its shape 
as a national institution like the Rijkswaterstaat, or as the collection of local wa-
ter boards .16 Th e latter are homage in themselves to the ideas of ‘institutional 
persistence’ and path dependency, having outlasted centuries of institutional 
reforms and reorganizations up to this very day. Water institutions like water 
and dike boards governed the use of the bosom and developed in tandem with 
its physical grid, whose systemic development they even seem to mirror.

Water governance often came down to politics conducted through other, 
more material means. Fresh reclamations always led to some amount of hag-
gling as to how much water could be siphoned off , as well as to the imminent 
position of newcomers within the network’s established pumping hierarchy. 
In a spillway-grid like the bosom, the run-off  sequence of water is not always 
determined by ‘natural’ properties alone, like gravitation or height, but also by 
eminence and rank. If calamities were to hit, or if the network’s capacity for 
drainage and storage were to be surpassed, the question of whose land would 
be fl ooded fi rst, wouldn’t just be contingent on the polder’s ‘natural property’ 
of physical elevation, but also on the stature and the specifi c position of the 
polder within the water board’s hydraulic pecking order (Giebels 2002).

Th is is somewhat in contradiction with the romanticized image of polders 
as being cooperative forms of organizations arranged around the level playing 
fi eld of the communal dike board.17 True, in origin dike boards were reciprocal 
forms of organization in which the costs and duties of water and dike mainte-
nance were typically socialized on the level of the polder collective. Every plot 
owner carried an individual duty to service his part of a dike, and to carry a 
maintenance cost that was relative to the amount of land that actually fl anked 
the dikes. Organizations like dike boards off ered an institutional lever that 
helped balance private benefi ts with collective costs, thus avoiding the typical 
‘tragedy of the commons’.18 Cultivation and exploitation typically entail spill-
over eff ects in the form of subsidence, seepage and potential breaches in one 
or more of the dikes, all of which may jeopardize the survival of the collective 
as a whole when left unchecked. A dike board, in that view, is nothing but 
a mutual instrument that allows these spillover eff ects to be internalized, by 
redistributing spillover costs in the shape of costs and penalties. 

Even so, dike boards, much like the commons, were not exempt from 
being socially stratifi ed ,19 or worse – from being seen as wholly ineffi  cient. In 
fact, much of the arguments that circulated around the organization of wa-
ter management would mirror those of similar land reforms like the English 
Enclosures .20 English Common Law had once been abolished, partly under 
the assumption that common land usage encouraged unproductive and quite 
wasteful forms of land management. It presented a blatant ‘misallocation’ of 
common resources that had to be rectifi ed to be benefi t of the common good 
– or so the main argument went. In Holland however, national interventions 

17.   Th e polder as a grassroots form of 
organization and ‘the earliest form of 
democracy in the Netherlands’ is part of 
Dutch national mythology (Giebels 2002, 
12). Water boards sprang from medieval 
local councils, not vice versa. At the onset 
water management had only involved the 
drainage of high grounds through means of 
gravitation, but as soon as this task became 
more complex (starting from the thirteenth 
century onward) and it began to required 
specifi c, specialist knowledge water manage-
ment was split off  as a separate expertise and 
organization.

18.   Th e so-called tragedy of the commons 
currently serves as a metaphor for the misal-
location of (public, common, environmen-
tal) resources. It was fi rst coined by Garett 
Hardin in 1968.

19.   I’m using commons in the broader sense 
of the word. Strictly speaking, polders were 
not part of the commons as such, since they 
were not ‘common land’. Polders were based 
on cultivation rights which were handed out 
in the form of so-called copes, typically in 
the shape of plots measuring approximately 
113 by 1365 meter. In these contracts set-
tlers gained the right to bring plots into cul-
tivation on an individual basis. Commons 
on the other hand, were collectively used 
swaths of land (such as a meent, a dries, or a 
brink). User rights were typically based, not 
on ownership but on customary (common) 
law, which could include cattle-grazing, 
hunting, or peat-cutting. Cope contracts 
provided in a strong incentive for the culti-
vation of the peat bog area, luring settlers to 
previously uncultivated areas, but they also 
supplied extra income to the feudal lord, the 
Count of Holland, in the shape of taxes. 

20.   Th e land reforms of the English enclo-
sures took place between the sixteenth to 
the nineteenth century. Th e privatization of 
common land resulted in an increase in pro-
ductivity and profi tability, which is believed 
to have paved the way for the expansion 
of English trade and the contingent rise of 
colonialism. Within academia, however, 
enclosures only rose to prominence when 
they were used by Marx to illustrate how 
rural populations were being uprooted by 
the forces of capitalism and private own-
ership, thus creating a landless, wandering 

‘working class’. At their worst the enclosures 
were seen as a theft of common land by the 
land-owning classes that had direct access 
to state means and authority.
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like these never managed to materialize until the nineteenth century.21 Water 
boards and polder bodies had gradually merged and clustered into larger re-
gional bodies (so-called Hoogheemraadschappen) in tandem with the expanding 
coverage of the bosom network. But until the mid-nineteenth century water 
management hardly ever manifested itself on the national level. Naturally, wa-
ter boards had often experienced confl icting demands in the past. To some 
extent water boards even emerged from these confl icts, leading to a particular 
type of governance and a distinct territorial form. In Dutch dictionaries the 
entry of ‘empoldering’ therefore does not only stand for a particular form of 
reclamation, but also for a specifi c mode of deliberation and decision-making 
that operates through mediation and local consensus. So far confl icting de-
mands had typically been resolved on the level of the polder. 

By the nineteenth century however, the long-established interests of water 
board organizations started to clash headlong with emerging national interests. 
Water level management and water transportation were getting increasingly 
diffi  cult to marry. What had been good for controlling water levels (sluices, 
dams, weir etc.) had become impractical for transport and detrimental to na-
tional travelling times. From the perspective of transportation and national 
water management the polder grid was thus seen as substandard, and in dire 
need of reorganization. Vast improvements would be needed in terms of cov-
erage, uniformity and load-bearing capacity to catch up with developments 
elsewhere in Europe.22 But the national commons of economic progress and 
rational organization, it was argued, were frustrated and frankly obstructed by 
the persistent hodgepodge of innumerable puny water boards. Although they 
had their internal kitchen sorted out, water boards were seen as being high-
ly antiquated, non-transparent and acting mainly out of self-interest (Giebels 
2002). Hence, they suddenly found themselves in a rerun of the ‘tragedy of 
the commons’, suddenly playing the part of the selfi sh farmer-actor instead of 
representing the commons.

To portray the emerging governance struggle as a tragedy would be hy-
perbole, but the national water system was eff ectively being plagued by lasting 
diffi  culties to impose the social costs of its network upgrading. To improve effi  -
ciency, existing shipping channels had to undergo adjustments – rectifi cation, 
widening, shifting and de-braiding – but the same channels were also part of 
the water board-administered bosom network. Opposing demands like these 
had always typifi ed the bosom and water board networks .23 Yet, as national 
economic concerns gained in importance, these confl icts in interpretation now 
shifted to a higher level.

Van der Woud’s book on the emergence of modernity in the Netherlands 
features a peculiar incident that underscores the changing conditions of so-
cialization when a network is being rescaled (2010). While water boards had 
already been made subordinate to the national level, they had still managed to 
retain their long-acquired authority and jurisdiction to enforce maintenance 

21.   Apart from reading enclosures through 
the lense of class struggle and social strive, 
enclosures can also be read as one among 
many examples of the ever-changing bal-
ance in public goods between collectiviza-
tion and privatization. Auke van der Woud’s 
discussion of the nineteenth-century notion 
of the ‘public interest’ and its re-emergence 
in Dutch debates at the time around public 
infrastructure seems reminiscent of the 
latter (2007). To Van der Woud, the latter 
part of the nineteenth century is marked 
by an emerging central state level on one 
hand and the long-established level of local 
corporations such as water boards and 
polder bodies on the other. In between these 
two, the emerging notion of ‘public interest’, 
runs as a point of contestation and debate 
as one would gain the upper hand over the 
other.

22.   By the nineteenth century the techno-
logical edge of Dutch applied hydraulics 
(dating from the period of Stevin) had long 
been lost and canal infrastructure was now 
lagging far behind in comparison to e.g. 
France (Van der Woud 2010). Higher up 
the Rhine as well, massive projects had be-
gun to reshape the middle and upper Rhine 
basin, rectifying and debraiding its channel, 
with the aim to improve traveling times and 
increase shipping capacity (Cioc 2002).

23.   Water boards had always invoked 
tensions over mutual costs. Th ese costs had 
never been easy to interpret, but discussion 
usually confi ned itself to the water board 
or the local community level. One source 
of contention would typically be over 
the ‘objective’ need for drainage, and the 
question as to who would be made to bear 
the costs when such needs could not uni-
vocally be observed. A typical case in point 
is the drainage of so-called boezemlanden 

– polders with natural, gravitation-induced 
drainage (Giebels 2002). Strictly speaking 
these plots were not physically dependent on 
the infrastructure of the bosom, but there 
was great economical advantage in reducing 
water levels even further, especially when 
horticulture was implied. Horticulture 
typically occurs on the border of polder and 
the coastal dune areas. On this location, a 
further reduction of the water table can only 
be achieved by gaining access to the bosom 
grid that lies next to it. However, this also 
leads to extra costs and investments on the 
part of the collective - a possibility to which 
existing water board members were likely 
to object. If there was no pressing physical 
necessity, they argued, then why should 
other members be made to pay by having to 
share these costs?
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on a reciprocal, local basis.24 One Haarlemmermeer farmer, however, argued 
that he couldn’t be held liable for the maintenance of levees that belonged to 
a shipping canal crossing his land. If shipping fi rms benefi ted directed with-
out paying fees or duties, then surely there was no legal ground for imposing 
maintenance duties simply on the grounds of proximity, he maintained. Th e 
untenability of the water boards’ reciprocal model of enforcement spelled the 
end of entrenched ways of socialization and heralded a more abstracted form 
of redistribution now relocated to the national level .25 In lieu of community 
trade-off s at the grassroots level, national-level taxation gained increasing foot-
hold. It would be enforced through the budding instruments of state admin-
istration, such as residency and citizenship, rather than physical adjacency or 
communal reciprocity alone.

Now if we turn our gaze to the overall network of the bosom again – this 
evolving assemblage of valves, pumps, interests and institutions – we witness a 
close correlation between the speed of subsidence and its acceleration follow-
ing the introduction of newer, more ‘effi  cient’ pieces of infrastructure. Th is is 
closely matched by a frequent graph in text books on the subject, which plots 
out subsidence relative to time (cf. red graph within ill. 03.1). Th e graph’s 
curve of subsidence can be seen to fl atten out repetitively over time – meaning 
that the technological potential for drainage is becoming almost fully depleted; 
but this fl attening of the curve is always followed by a steep point of inclina-
tion indicating a renewed surge in subsidence in response to new drainage 
potential. Th e graphs seeks to draw an explicit causal relation between the 
increase in subsidence and the introduction of new infrastructures - such as 
wind mills, steam engines or diesel powered pumps. It also seems to call up 
the question as to whether these iterative solutions may actually have heralded 
their own imminent demise.

Naturally, negative feedback loops like these play out in many larger sys-
tems, where they are often referred to as resulting from a ‘law of unintended 
consequences’ (Ferguson 2012). Purposive action within a complex system 
can have unanticipated or even adverse consequences. In spite of the head 
start that they initially off er, innovations like mills and better pumps tend to 
be caught up by the (unintended) side-eff ects of their own introduction. Th e 
oxymoronic image of this is appealing, Marc Cioc writes, “because it rings so 
true: humans are easily seduced by the solutions that promise a quick fi x but 
end up delivering results laden with unforeseen perils (2002, 203).” To others, 
this issue goes even further, beyond the opposition of easy fi xes versus unfore-
seen perils. To geographer John May, failure is crucially embedded within the 
modern concept of effi  ciency itself (May 2011).

“We are presented with two distinct time signatures, one of which actively 
conceals the other. Th e fi rst – the managerial time of infrastructures – is the time 
of statistical reasoning and the calculus of variations. Up-tempo and staccato, 
it is punctuated by regular crescendos, which we call accidents or malfunc-

24.   Napoleonic state reforms had envi-
sioned the division of the water boards’ 
amalgamated powers into separate judicial 
and executive powers.

25.   Cf. footnote 1 and footnote 24.
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tions, and which are immediately attributed to either temporary failures or 
resolvable localized ineffi  ciencies. Managerial time renders systemic failures 
un-visible. Th e second time – the historical time of infrastructures, or the time 
of accumulations – is a slowly unfolding, long-wave threnody, in which the full 
extents of modernization are evident (2011, 9).”

Modernist (managerial) rhetoric, May argues, fashioned the scale of effi  -
ciency so as to exclude longer term eff ects. But failures and catastrophes evolve 
from “slow processes, unfolding across months, years, decades and centuries. 
Often the scale of their incidence renders them invisible to our methods of 
documentation (2011, 9).” Failures and catastrophes are thus not what they 
are – one-off  incidents and momentary breakdowns of order – but they are 
emergent phenomena that are intrinsic to the system itself (whether that sys-
tem is actually stabile or not). Break-downs are the rule that signal the order, 
May insinuates, whereas control and management are just temporary inter-
ventions. In essence, the argument comes down to the time-scale on which we 
tend to evaluate success and failure.

But May’s is in part also an invitation to recalibrate our vocabulary (and 
to cleanse it from those last vestiges of modernist beliefs). Platitudes like ‘God 
created Earth, but the Dutch created Holland’ may not be entirely unfounded, 
but even when they acknowledge the amount of human agency involved in 
the formation of the landscape, they also bracket out the cyclic movements of 
failure and adaptation to which this agency in turn responds. May’s critique, 
acerbic as it may read, therefore also entails a plea to reopen our methods of 
representation and documentation. 

On the scale of the territory, the phenomena of subsidence and drainage 
are merely microscopic interventions in the ground’s surface that went unno-
ticed for centuries on end. Yet in the long rung these micro-interventions accu-
mulated and piled up and took on the magnitude of a geological force in itself. 

Dutch polders have been documented and described many times over. But 
while its phenomena of pumping and draining are important enough in them-
selves, these phenomena also point to ground as an accumulated presence. 
Ground traces an implicit, wayward development that crosses the borders of 
the intentional, the managed and the planned; but it always remains linked to 
it, because it clearly cannot exist out of itself.

In its governance and institutions, as well as in its hydraulic architecture, 
drainage and pumping thus clearly display remarkable longer-term eff ects on 
a systemic level. In the strangest kind of assemblage hydraulics, governance 
and geology actually all seem to be joined at the hip, like Siamese triplets. Th is 
merger of time-scales and actions makes it diffi  cult to actually pin-point agen-
cy, let alone distinguish between cause and eff ect. Development certainly does 
not seem to revolve around institutions alone. It is not centered in plans and 
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authored interventions, whereas to the primacy of ‘nature’, there were already 
little illusions to uphold.

Peat capitalism and the ‘sphagniferous’ age .26

If this narrative had been about spillways, pumping or draining alone, Lutke-
meer would have remained merely a side-note. But Lake Lutke squeezes itself 
on this chapter’s scene because it is so revelatory of a sequence of transforma-
tions. Lutkemeer is the main protagonist in a series of transformations that 
have led to the continuous production and reproduction of ground. Building 
a career out of reclamations, exploitations and transformations, Lutkemeer 
illustrates how infi ll, patch-by-patch developments are copied from one period 
to the next. Although Lutkemeer itself is almost too insignifi cant to merit its 
place in the annals of land making history, it actually illustrates a model that 
proliferated across the region.

Lake Lutke used to be a boggy mere, a small pond in an ecosystem of peat 
and marshes. But once the neighboring Haarlemmermeer had been reclaimed 
and conquered, its days as a mere were numbered. From the sixteenth century 
onwards, lakes, meres and creeks had presented an irresistible frontier, both in 
a technological and territorial sense. Although they served as storage spaces in 
the fl edgling bosom grid, they could be colonized when the right techniques 
and measures were put in place. Meres were the vacancies within the system 
that could be tapped in to and consumed. Th ey contained a dormant potential 
for development that was capitalized on quite literally, as successive wave of 
reclamations unfolded.

Land reclamations, in a way, present a way of least resistance. Although 
they certainly depended on a huge collective endeavor, they also off ered a 
form of land improvement that required relatively little cooperation on the 
ground. Th ere were no existing owners or structures to take care of, nor were 
there stakeholders that represented the concern of the lake - save for the water 
board.27 In times when land reforms like the English Enclosures were already 
producing strong social, economic and geopolitical eff ects, polder reclamations 
provided in a similar motive .28 Like enclosures of common land, reclamations 
off er a form of land reform that is cumulative, but seemingly irreversible as a 
process. When a lake is reclaimed, new forms of cultivation or new agricul-
tural insights can be introduced quite eff ortlessly. Salvaged land promises new 
farming methods, improved productivity and more profi table soils.29 Th ere 
are comparatively little obstacles to plan around: no previous infrastructures, 
or previously erected structures – save for the ones that reclamations themself 
were putting in place.30 In short: without the usual inertia of the past, a recla-
mation promised improved rationalities and a perfect, from-scratch beginning 
– a prototypical carte blanche.31

26.   Sphagniferous is a cross-mutation of 
Mumford’s ‘carboniferous age’ (1963, 156) 
and sphagnum (peat moss), the main sub-
stance which peat sediments are made up of.

27.   Apart from the water boards, there is 
little record of fi shermen or other groups 
who may have depended on the lake for 
their income – if they did so at all. Th ere 
is also little reference to feudal lords, who 
remain of infl uence nonetheless. Typically 
they would be able to collect taxes from the 
various new owners upon reclamation.

28.   See also footnote 21.

29.   Counter to the surrounding polders, 
lakebeds usually contain clay rather than 
peat. Th is makes them much more fi t for 
arable farming. Today, diff erences in crops 
and vegetation still mark out the mutual 
borders of polders (livestock) and reclama-
tions (bulbs and cereal crops). 

30.   Typically these would include an encir-
cling dike and moat (ringgracht), followed 
by a drainage grid of canals and ditches and 
pumping installations, consisting either 
of windmills (clustered into rows to reach 
deeper depths), of steam powered pumps, or 
of diesel aggregates.

31.   Ciriacono: “Th e golden age of Dutch 
land reclamation, with the drainage of the 
large inland marshes during the fi rst half of 
the seventeenth century, [produced] terrain 
that would turn out to be amongst the most 
fertile in the entire country, particularly 
for the raising of livestock.[…] In eff ect, 
this new land made a sizeable contribution 
to the ‘agricultural revolution’ within 
the Netherlands, and greatly boosted the 
country’s output: in the seventeenth century, 
its productivity was double that of Eastern 
Europe and Scandinavia (2006, 177).” 
Whether this increase in output applies to 
the Lutkemeer polder as well is hard to say. It 
certainly did apply to the Haarlemmermeer, 
which was drained a couple years earlier.
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Such from-scratch beginnings often took on the shape of concessions, a 
development format that had typically emerged in tandem with the “organized 
markets” and the emerging trade capitalism of the sixteenth and seventeenth 
century, as J.W. De Zeeuw reminds us.32 Together with peat exploitations and 
canals, reclamations would be one of the key elements of these organized mar-
kets. Th e apogee of peat-reclamation synergies is typically put in the seven-
teenth century when it powered the Dutch Golden age. Reclamation tech-
niques, concession memberships and trade capital circulated widely among 
European states. But even without the mutually reinforcing synergies of so-
called peat-capitalism, extractions and reclamations continued to support each 
other well after that.33 Lutkemeer is an example of a fi nal wave of extractions 
turned into reclamations that impacted the area at the turn of the nineteenth 
and twentieth centuries. With a nod to Mumford and with a little stretch of 
the imagination we could call it the end of the ‘sphagniferous’ age. 

Rampant extraction of peat had been going on since medieval times on-
wards - fi rst by cutting and by scraping away the top surface layer, later by 
digging below the water table that was immediately below - barely one or two 
feet below the peat surface. Th is practice resulted in the removal of top soil 
layers beyond ground water levels, and invariably led to a net reduction of 
polder land – not just because land would fl ood whenever peat was extracted, 
but also because the pits’ resulting banks tended to erode and cave in under 
the infl uence of winds and storms. Pits that had expanded in this way could 
prove hard to tame. Especially so, when they had turned into vast plains of 
water, as earlier experiences with Lake Haarlem had learned.34 By the 1800s 
some 70,000 hectares of peat marshes had already been lost in this way (cf. 
blue graph within ill. 03.1 for an overview of the historical volumes of peat 
extracted per annum). One century on however, only 4,000 out of a remaining 
180,000 would remain (Ciriacono 2006, 177).

Th e latter was not due to the distributed eff ects of petty peat farming 
alone, but also, if not predominantly, due to a new form of enterprise that 
had just entered the fi eld. While reclamations continued to make progress (in 
particular with large inland meres such as the Beemster or the Haarlemmer 
Mere), peat cutting and digging had continued unabated, wreaking havoc to 
existing supplies of land. Acreages of land that had been won through recla-
mation could easily be lost somewhere else in the form of peat mining. But 
whereas both processes were apparently cancelling each other out in most of 
the occasions, they did actually couple and reinforce one another at another 
point in time.

Th is point is marked by the heydays of peat-mining concessions. Feeding 
on the rising demand for natural fuel in cities, concession-type enterprises 
had multiplied over the territory, producing an unprecedented surge in the 
commodifi cation of peat. Lutkemeer alone would thus see the arrival of two 
peat-extracting concessions: fi rst, the Middelveldsche Akerpolder, and secondly, 

32.   Th e term of the “organized market” 
stems from Ciriacono, but I’m referring to 
De Zeeuw’s “Peat and the Dutch Golden 
Age”, which gives a closer description of 
the synergies between peateries, canals 
and global trade power (1978). Peat is the 
energy-source that would drive the Dutch 
economy during its Golden Age: it was 
cheap, easily available and it could be mined 
in tandem with the construction of canals. 
De Zeeuw links the emergence of England 
as a global trade power, to its access to coal, 
which would prove to be an even more 
effi  cient source of energy than peat.

33.   ‘Peat capitalism’ is derived from Jan de 
Vries’ seminal text on the mutual links be-
tween peat, barges and the Dutch economy 
during its Golden Age (1981). Th e epithet 
applies to seventeenth century reclamations, 
the golden age of Dutch land reclamation, 
which mimics the modern land organiza-
tions in England and the arrival of capitalist 
agriculture (as in the phenomenon of the 
Enclosures, see footnote 21). Th e eighteenth 
and nineteenth century witness stagnation 
in land reclamations after which reclama-
tions pick up again, culminating in the 
1968 Flevo polders. Coastal reclamations like 
the latter (where land is reclaimed from the 
seas) are outside the scope of this work. In-
stead this chapter focuses solely on the infi ll 
developments on inland (lake) reclamations. 

34.   Lake Haarlem came into being as a set 
of interconnected lakes that grew together 
and expanded at an increasing speed (cf. ill. 
03.3). As the volume of water contained 
within the lake increased, so did the size 
and intensity of its waves during storms, 
leading to an ever-accelerating loss of land. 
Better bank protections and dikes had 
managed to contain the lake’s expansion to 
some degree during the eighteenth century, 
but as the lake neared in further and further 
on cities and towns during the nineteenth 
century, the impending threat to habitation 
ultimately provided the motif for the lake’s 
fi nal reclamation (started in 1819, conclud-
ed by 1850).
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the Osdorper Bovenpolder once the former was depleted (cf. ill. 03.3). “Typical 
examples of commercial capitalism, these companies moved from area to area, 
region to region, motivated solely by considerations of profi t and making little 
investment in the means of production (Ciriacono 2006, 177).”

In these types of concessions pumping, extracting and reclaiming often 
went hand in hand. Peat generally off ered a good supply of energy to the city, 
but its extraction also resulted in the net erasure of the city’s surroundings. 
Reclamation off ered the only remedy that seemed viable enough to counteract 
and settle the looming side-eff ects of this rampant form of ‘urban’ extraction. 
While extraction reduced the net amount of marshes and peat meadows in 
the vicinity of the city, these losses could be salvaged and actually turned into 
gains through reclamations. Peat layers usually hid a layer of clay underneath 
that was much more fertile and conducive to arable farming. By reclaiming the 
lakes produced by peat mining extractions, land was actually being returned to 
a much better quality and state than before. On the downside, of course, the 
ground’s surface would come to drop to a much deeper level, but as a spillover 
eff ect, this kind of sinking could still be contained within the existing drainage 
networks.

Hence quite opposite types of exploitation actually served to salvage one 
another. Extraction-related fl ooding had started as a side-eff ect that was left 
external to peat exploitation itself. Th ose who had so far engaged in peat ex-
traction had mostly been petty miners or individual farmers, who were plainly 
not in a position to re-internalize the cumulative eff ect of their own individual 
actions. Peat extraction had typically been part of common land usage, but 
even without such hereditary rights the practice was hard to patrol. Conces-
sion enterprises, on the other hand, were in a better position to re-internalize 
peat depletion as a potential profi t. In a limited number of cases, such conces-
sions were even undertaken by water boards themselves, who saw it as a rather 
convenient way to tap into the profi table agricultural grounds underneath. 
Th ere was probably little fi nancial risk in the operation, since the removal of 
peat itself already produced extra funding (Giebels 2002). 

Even so, many peat concessions failed to be reclaimed, presumably due 
to the disappointing quality of the underlying soil. Th ese concessions merely 
added onto an already extensive post-extraction landscape that was building 
in the region. Peat quarrying would not come under some sort of state control 
until the nineteenth century, when central government started to impose over-
all plans for territorial development (which up to that point had been largely 
in the hands of individual regions). Reclamation in the form of drainage was 
also made contingent upon the concession itself, which would only be granted 
when mining was followed by renewed drainage. In some cases, notably in the 
early nineteen hundreds, drainage was taken up as a part of unemployment 
relief works. Waste land, it was argued, could be turned into a profi t for society 
as a whole when it was converted into arable land, but even then the costs and 
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technical demands of the operation often remained too daunting to carry.35 

Lutkemeer was clearly not in this position. Following the extraction of the 
Osdorper bovenpolder and the Middenveldsche Akkerpolder, the lake-turned-pol-
der-turned-mining-extraction went through another round of ‘remediation ’.36 
As an infi ll patch its layout had already off ered a close expression of carte-
blanche rationality.37 Th is latest pattern would now be swept clean and redevel-
oped once over. It would be quarried, fl ooded, pumped dry and lotted out all 
over again. Its water table would be lowered, and its surface level would drop 
another meter or more, but save for these changes and the new plots having 
grown in size, nobody could dispute the polder’s ‘restored’ agrarian state and 
its renewed rustic credentials.

Externalized patterns 

Th e Bonne-maps themselves do not provide any further information beyond 
this point. But it isn’t diffi  cult to bring the story up to date. As the Bonne 
mapping eff ort was abandoned by the military, the Lutkemeer area moved 
into the city’s circle of infl uence. Lutkemeer, Osdorp, Sloten and other areas 
west of the city were caught up by the city’s expanding frontier of construction. 
Th is not only spelled urbanization at large (or rather, suburbanization in the 
case of Lutkemeer itself ), but also resulted in a whole new gathering of ma-
nipulations. Ground levels would be raised, roadbeds would be elevated and 
embankments would be thrown up, joined by a string of sand quarries that 
came to encircle the area. Th ese transformations will feature more centrally in 
the successive chapters. 

Bonne surveys, as mentioned at the start of this chapter, could sometimes 
come at a surprising rate of little over a year in between - particularly in the 
Lutkemeer and Sloten area. Th ese rapid successions transform these maps’ rep-
resentation from something static into a virtual. Like a near-cinematic illusion, 
fi gures on the map, which had so far seemed static, suddenly pick up speed up 
and begin move around. As shifts and transformations roll by, we realize how 
mutable and fl exible the territory‘s setup really is. Nothing seems to be quite as 
agile, mobile or transient as the substances of soil and ground.

On closer inspection however, certain patterns also clearly stand out: a 
grid-iron layout, an oval-shaped dike, the orientation of plots and fi elds, the 
lines traced by levees left or right. Th ey off er a form of stability to the eye, ir-
respective of whether they transmogrifi ed from lakes shores into dikes or from 
farm land into new tracts of housing. Beneath the fl exibility and mutability of 
ground also hides an arresting amount of inertia - those kinds of permanen-
cies that are expressed by a body of a dike that managed to stay put long after 
having lost its function; or by the fi xity of infi ll developments whose bound-

35.   Examples of peat extraction that were 
never reclaimed include the Twiske, the 
Westeinderplassen, the Naerdermeer, the 
Ankeveensche Plassen and the Vinkeveense 
plassen (each of these remaining lakes to this 
day). Th e Twiske served as an unemploy-
ment relief scheme during the nineteen 
thirties.

36.   Th e Middelveldsche Akerpolder conces-
sion would be pumped and drained again in 
1899. Th e Osdorper Bovenpolder would never 
fully be depleted. Its water datum would be 
merged with that of the Lutkemeer polder 
at large (Reh, Steenbergen and Aten 2005, 
308–309). 

37.   Reclamations typically went together 
with improved methods of tillage, cultiva-
tion and ground water management. Th is 
could extend well into social engineering, as 
exemplifi ed by the large twentieth century 
state-organized reclamations of the Flevo 
and the North East polder.
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aries were reconsolidated time after time in spite of being enlisted for diff erent 
purposes and goals. 

“[…] Territory,” André Corboz writes, “is not like throw-away packaging 
or a replaceable consumer product. Each territory is unique, hence the need to 
‘recycle’, to re-etch… the old text which mankind has written on this irreplace-
able material in order to create a new text, one which meets the needs of today, 
before it too is replaced (Corboz quoted in: Pfl ieger et al. 2009, 1421).”38 
In this reading, the territory behaves like a palimpsest: a wax tablet that is 
continuously wiped out in favor of newer texts that are etched on top; the old 
texts, on the other hand, never fully disappear, but keep shimmering through 
underneath. In this view, structures are stable and inert, not because they don’t 
change, but because they are re-appropriated and reproduced time after time 
and period after period, even when new functions are being grafted onto them. 
Readings like Corboz’s are typically classifi ed along with those in urban studies 
that focus primarily on the weight of history and the inertia of the past, rather 
than on the fl uidity of the territory’s setup and its conduciveness to change.39 
Th is is not entirely surprising. After all, in urbanism inertia is essentially what 
provides structure. If each territory is unique and individually structured, as 
Corboz writes, it is because there is so much weight tied to features like road 
beds, embankments or sewage grids. Unless a lot of leverage and reasoning is 
put behind their removal, these features tend to stay put while they’re continu-
ously re-inscribed with the kinds of applications they already held. 

But inertia and reproduction are not the only source of fi xity. Chance 
events and random changes may have a similarly reinforcing eff ect. Evolu-
tionary economics knows the notion of path dependency, in which local short 
term contingencies are understood to exercise lasting eff ects (Hommels 2005, 
32). A typical example in this context is that of qwerty keyboards (Hommels 
2005). Although this layout originally emerged as a mechanical solution to 
keystroke jams, it thanks its perpetuation to the contingency of newly emerg-
ing technologies. Its path, while faint at the beginning, would only be secured 
and locked-in by processes that had no relation to the path’s origin. Contin-
gency and the logics of reproduction can thus both be sources of stability. Th e 
rationale behind path dependency literature is to bring both within the same 
framework of analysis. 

Th e ground transitions reviewed in this chapter – from wet to dry, high to 
low, grass to peat, peat to water, water to clay and peat to sand (as we’ll see in 
the next chapter) – are predominantly small incremental transformations that 
build into larger accumulative eff ects. Put together, however, these diff erent 
transformations seem to join each other in a broader undulation, a path that 
is brought forward by a more constant underlying theme. In spite of being re-
peatedly fl ooded, depleted and reorganized ‘Lutkemeer’ constantly reemerged 
as a form that was ‘reclaimed’ from its previous use. Its reclamation never came 
as a single intervention but appeared to come in diff erent loops of transfor-

38.   Pfl ieger et al. take this quote as a cue 
to introduce the mutual distinctions of 
path dependence viz-à-viz urban history 
literature such as Corboz’. See also (Corboz 
and Marot 2001, 228).

39.   “While the concept of path dependen-
cies has been largely overlooked by urban 
studies, time issues, the weight of history 
and the inertia of past public action are well 
covered in four distinct research fi elds. […] 
(Pfl ieger et al. 2009, 1424).”
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mation that found their momentum precisely in the externalities of previous 
interventions. Each time it was salvaged or repurposed, the seeds of its future 
degradation and reclamation were simultaneously sowed.

Transformations like these, I would like to argue, defi ne a grey zone be-
tween chance and rationality, and conjure up questions about the exact form 
of causality by which they are (re)produced. A similar ‘grey zone’, it would 
seem, between pure intent and happenstance, also lies at the heart of a notion 
like path dependency.40 Polders and patches like Lutkemeer illustrate a cyclical 
kind of reuse; a string of secondary eff ects that isn’t covered by either pure in-
tent or sheer coincidence alone, but at best by something which urbanist Jean 
Remy once labeled as secondarity.

“Régi par les mêmes codes que ceux qui constituent l’espace primaire, l’espace 
secondaire ne prend sens que par rapport à celui-ci vis-à-vis duquel il est une pos-
sibilité d’écart, de mise à distance, une possibilité de faire et d’être autre chose et de 
multiples choses. Il est donc, par excellence, un lieu et un moment où se forgent des 
identités et où celles-ci se transforment (Remy and Voyé 1981, 71).“

Primary space, Remy argues, is governed by codes and standards that are 
multiplied as urbanization unfolds (see e.g. (Ben-Joseph 2006; Latour 1997). 
As such, urbanization generalizes the market value of spaces and goods, while 
non-functional spaces gradually become devalorized. Secondary space, on the 
other hand is the mirroring repository of suboptimal spaces, where standards 
only partially apply and where typical planning rationalities remain diffi  cult 
to impose or to discover. Freely reinterpreting Remy’s distinction, primarity 
might translate into the rationality of gradually perfected solutions, such as the 
water management system and its bosom or drainage grids. Over the course 
of centuries solutions have looked for ways to manage water territorially and 
to balance its impact across a vast terrain. As new technologies and new as-
signments emerged, a particular path of engineering rationality got locked in 
further and further. Starting with small embankments, which simply fended 
off  rising waters, the emerging path consolidated further and further until it 
became exceedingly diffi  cult to back out from. Techniques, for instance, which 
seek to accommodate fl uctuating water levels locally as opposed to fl ushing 
them down the grid as swiftly as possible, remain hard to organize within the 
bosom grid’s accumulated path of minimal buff ers and maximum discharges.

Secondarity on the other hand, may stand for the kinds of ambiguities and 
externalities that keep cropping up, irrespective of the managerial concepts that 
apply. Th ese spill-over eff ects and externalities – whether positive or negative – 
defy the ruling rationalities of water management. Until another way is found 
to absorb them into the system, unforeseen eff ects like those of extraction and 
quarrying, invite all sorts of responses. Like Remy writes, secondarity gives 
rise to a ‘potential do try out multiple things’ and ‘assume diff erent identities’. 
Th ey defi ne a brief moment of multiplicity, and of diff erent potentials. As a 

40.   “Between change and rationality, the 
innovative feature of path dependence theo-
ry is its ability to emphasize how contingent 
facts and successive sequences which have a 
theoretical explanation fi t together. (Pfl ieger 
et al. 2009, 1424)”

41.    Reclamation fi ts in the logic of economic 
planning, which calculates the value of 
investments and interventions in terms 
of the returns on investment that they 
might off er. It can thus be seen as being 
part of a continuing process of depletion 
and redemption that revolves around 
the appropriation and consumption of 
surplus values. (continues on next page)
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repository outside the system, it may be exploited, or left untapped indeter-
minately, but it may also prove quite impossible to consume - much like ‘the 
Zone’ in the Tarkovsky’s Stalker (1980) endures as an area of hope in the midst 
of planning hegemony by virtue of its lethal and toxic externality.

My interest here, however, is in when ways are found to re-impose stan-
dardization, when the circle of management is, once again, expanded to absorb 
the side-eff ects of antecedent planning processes. In other words, when the po-
tential promised by secondarity is redeemed and consumed.41 Th is path can’t 
always be explained in terms of primary logics and causalities. But as a path it 
is relevant to be trailed and followed, as I have argued earlier, if only because 
it indicates a good part of where territory and city transform and reproduce. 

One of the implicit developments that seem to occur in between these mu-
tual folds of planning and ‘reality’ can be traced from the infi ll, patch-by-patch 
developments exemplifi ed by such places as Lutkemeer. Th ere is more than a 
fl eeting resemblance between the way in which land was fi rst developed and 
empoldered as a ‘reclaimed lake’, and how it would be redeveloped and repur-
posed time and again in the following decades. In both cases the manipulation 
and fabrication of ground served to overhaul existing patterns of occupation. 
Material circulations like the draining of water, the use of drying muck, or 
the deposition of new layers of sand, off ered a medium that helped cancel out 
preexisting ownerships and other vestiges of preceding infrastructures, while 
imposing improved rationalities through the benefi ts of scale or the reorgani-
zation into collective forms of management.

In the following chapter anthrosols and technosols42 (i.e. sand, muck, or 
other types of manipulated soils) can be seen to off er one of the modi operandi 
around which the city has settled out. Sand is not a purely quantitative issue, 
but one whose forms of exchange and socialization manifest themselves into 
the City as latent or implicit forms of urbanization. Correspondingly, while 
moving closer to the more recent past, this dissertation’s approach will become 
gradually more ‘relational’ and focus more on actors rather than on the ‘per-
sistent, long-term traditions’ which have populated it so far.43

42.   According to the world reference base 
for soil resources, put together by the un’s 
fao “[a]nthrosols comprise soils that have 
been modifi ed profoundly through human 
activities, such as addition of organic ma-
terials or household wastes, irrigation and 
cultivation.” technosols, on the other hand, 
are a category of soils “whose properties 
and pedogenesis are dominated by their 
technical origin. […] they include soils 
from wastes (landfi lls, sludge, cinders, mine 
spoils and ashes), pavements with their 
underlying unconsolidated materials, soils 
with geomembranes and constructed soils in 
human-made materials. technosols are often 
referred to as urban or mine soils (interna-
tional union of soil sciences 2006, 95–96).”

43.   ‘Persistent traditions’ is one among 
three registers proposed by Hommels 
to classify literature on so-called ‘urban 
technological change’ (2005). Hommels 
subdivides the current output of contri-
butions according to the main drivers 
and infl uences that are being embraced in 
explaining various phenomena of urban 
change. Th ese include [1] ‘Social and techni-
cal embeddedness’, [2] dominant frames and 
infrastructures and [3] ‘persistent traditions’ 
(or ‘urban forms’ in the words of Pfl ieger et 
al. (2009).

(continued from previous page)
Many urban moments fi nd their momentum 
in the externalities of previous interventions. 
Such interventions often fail to (or refrain 
from) incorporating all the costs involved, 
including the risks and the longer-term 
eff ects. Th is leads to the degradation of 
sites, and a loss in collective value. Recla-
mation, in the broader sense of the word, 
presents a way to regain these losses: it 
off ers a renewed return on condition that 
investments are made in the cleaning up 
of previously neglected externalities. Once 
salvaged the reclaimed surplus value of the 
site can then be appropriated and consumed. 
Nonetheless, some authors (e.g. (Berger et 
al. 2011) argue that uncertainties persist 
about the extent to which reclamation will 
be successful, but also about the reduction 
in value at which economic reclamation 
becomes profi table again. Externalized costs 
imposed onto the public are often simply 
the realm beyond what is private: “Rec-
lamation refers to any process that moves 
a site from degradation to an improved 
state. In practice, decision makers are often 
uncertain about how much reduction in 
value or how much damage an activity 
will cause, as well as the extent to which 
reclamation activities will be successful.”
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flooded 1629

XVII-13. 3. WaterWatergrgraafsmeer (lake)
reclclaimedaimed 16224-11629

XVIIIII-50. Bovenvenkkkerkekerk rpoldrpoldere
peat p exploitattion
reclr aimed, 17644 concconcessioession

03.1  |  Cultivation, subsidence, exploitation
Peat extraction and compaction

References used in the map: 
1 Meijer, 1980, quoted in B.C. De Pater, G.A. Hoekveld & J.A. van Ginkel, Nederland In Delen. Een Regionale Geografie. Deel I. Nederland als geheel, West- en Zuidwest-Nederland, De Haan: Houten, 1989, pp. 214, Figuur 16.6 ‘fysisch-geografische doorsnede'.

2 G.P. Van de Ven [ed.], Leefbaar Laagland. Geschiedenis van de waterbeheersing en landaanwinning in Nederland, Utrecht: Matrijs, 2003, pp. 316, fig. 19, 'Schematische weergave van de daling van het veenoppervlak door de ontwatering en bemaling'.
3 E.F.J. De Mulder, et al., 2003, quoted in Hendrik J.A. Berendsen, De vorming van het land. Inleiding in de geologie en de geomorfologie, Assen: Van Gorcum, 2004, pp. 366, figure 13.4, 'Productie van veen vanaf 1200 A.D.'.

4 Wouter Reh, Clemens Steenbergen and Diederik Aten, Zee van Land, De Hollandse droogmakerij als atlas van de Hollandse landschapsarchitectuur, Wormer: Stichting Uitgeverij Noord-Holland, 2005, pp. 306-309.
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caused by drainage
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N

03.2  |  Cultivation, subsidence, exploitation
From a natural runoff to a pumping regime

PEAT DEPOSITS ACCUMULATING OVER
2000 YEARS (DOMES)

NATURAL DRAINAGE THROUGH
RIVERS, STREAMS, AND CREEKS

83

06 Of sand fill and water_M03.1-3_150501.indd   8306 Of sand fill and water_M03.1-3_150501.indd   83 05/05/2015   01:31:3005/05/2015   01:31:30



References used in the map: 
1 Bodemkaart Nederland 1:50.000, Wageningen: Alterra, 

http://www.bodemdata.nl/bodemdatanl (accessed 

14-08-2008).
2 De Bont, Chr. 2004. ‘fig. 15 De grote Hollandse water-

scheiding’ in: Een historische geografie van Amsterdam en 
omgeving in de Middeleeuwen (800-1500), Wageningen: Al-

terra, pp. 34.
3 Poelman, J.N.B. 1966. De Bodem van Utrecht, Wagenin-

gen, cited as ‘cope-ontginningen in Westelijk Utrecht’ in: 

Hendrikx J.A. 1998. De ontginning van Nederland: het ontsta-
an van de agrarische cultuurlandschappen in Nederland, 

Utrecht : Matrijs, pp. 28.
4 ‘afb. 21 Maaivelddaling’ in: Van de Ven, G.P. 2003. Leefbaar 

laagland, Utrecht: Matrijs, pp. 62.
5 Anon. 1920. Hoogteligging van Amsterdam (1:100), Stad-

sarchief Amsterdam - Collectie Atlas Kok 00404000001, 

http://stadsarchief.amsterdam.nl/archief/10095/795 (ac-

cessed 07-11-2013).

Opposite page, right.   
Schematic cross-section and representation of subsidence and the gradual demise 

of peat bog domes. Subsidence is driven by oxidation, which is itself a conse-

quence of draining and pumping. Drainage, in turn, is needed in order to obtain 

land which can be cultivated (cultivation typically depending on the fertilisers pro-

duced by oxidation). But as elevations drop below the average water level, pump-

ing ultimately becomes necessary to subsequently sustain this cultivation. Eleva-

tions then plummet further with every advance in pumping and draining technol-

ogy.3,4

Above and opposite page, left.   
Agricultural patterns of exploitation: starting from rivers’ edges, working their way 

up to higher elevations on the peat dome.1,2,3

Below
Vertical section of Amsterdam’s elevation, vertical scale 1:100.5  

Probably more than any other form of representation, vertically exagerated 

cross-sections (such as this one from 1920), represent the ‘commonplace’ of Dutch 

sub-sea level topography. Given the impact that seemingly minute differences in 

elevation may have in polder lands, enlarged sections still offer some of the most 

circulating and widely used tools to revert to in explaining Dutch polder topogra-

phy. Note the position of downtown areas (marked by isolated houses stretched 

out to scale) as being above Dutch Ordnance Datum (NAP), but still below seasonal 

spring tides.

CANALS EXTEND DRAINAGE-BASED 
CULTIVATION BEYOND THE

RIPARIAN BASINS

OCCUPATION FOLLOWS MORE
STABLE SOILS ALONG

THE RIVERS’ EDGES

During the period from the end of the last ice 
age until roughly 1000 ad, peat accumulated 
into vast, dome-shaped bogs, rising to about 4 
meters above sea level. The raised topography 
of the peat marshes effectively precluded them 
from accumulating any other type of sedimen-
tation, whether fluvial or coastal. From medi-
eval times onwards, the gradual human occu-
pation and cultivation of the peat bog areas led 
successively to dehydration, oxidation and 
compaction, causing the unrelenting collapse 
of these domes. It also led to the typical 
sub-sea level topography which Holland 

would come to be known for. 
As the peat bogs continued to subside and 
water started spilling in from the area's coastal 
and riparian borders, a cumulative system of 
water management was called into effect. The 
solution it offered, however, also caused the 
peat bogs to collapse further. Water manage-
ment, in that sense, and its cumulative solu-
tions, frequently offers a way of reading and 
interpreting the territory at hand. It coincides 
with the local collective imagination where 
dikes, mills and canals are typically represent-
ed as the distinctive components of the Dutch 

‘water machine’.
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References used in the maps: 
1 Kaart van Amsterdam en omgeving (1:25000), Amsterdam: Dienst der Publieke werken, 1932.
2 Topografische kaart van Nederland - sheet 25B and 25D (1:25.000), edition 1993. Emmen: Topografische 

Dienst.
3 Topografische kaart van Nederland - sheet 25B and 25D (1:25.000), editions 1950, 1961, and 1969. 
http://watwaswaar.nl (accessed 16-12-2013).
4 Topografische Militaire Kaart (’Bonnebladen’), sheet 347 - Amsterdam I (1:25000), editions 1879, 1894, and 

1900, acquired digitally from the Cultural Heritage Agency, Ministry of Education, Culture and Science.
5 Waterstaatskaart van Nederland - sheet 25 Amsterdam, 5th edition of 1985 (1984 situation drawn on 1982 

LAKES & CREEKS

DEPLETED AND DUG OUT FOR PEAT
(CONCESSION 1894, COMPLETED 1899)

PLOTTED OUT AS ARABLE LAND
(CONCESSION 1865)

FACILITATING DISPLACEMENTS
OF FILL OVER WATER

maps out some of the consecutive forms 
of organization that ground has testified 
to over time. Ground too has side-effects 
which have been externalized, reclaimed 
and capitalized upon in various ways. Al-
though ground has always remained tran-
sient and implicit in terms of its solutions 
and organization, a number of formal 
parallels can be drawn between both 
water and ground machines.

pristine repository of good-quality arable land: 
an open invitation to be colonized, capitalized 
on and reclaimed. 
As more and more land was empoldered over 
time and turned into land (cf. Lake Lutke in 
this map), the original run-off buffer that had 
cushioned peak discharge levels began to dwin-
dle and disappear. In its place tightly regulated 
and vastly complex forms of management 
emerged, from local dike boards to bureaucrat-
ic institutions such as the Rijkswaterstaat. To-
gether they formed a complicated territorial 
machine that would regulate water levels to the 
last centimeter, while balancing off any side-ef-
fects of drainage on a regional or national level.
In parallel to this water machine, however, an-
other machine can be observed. Ground in 
Holland never comes ready-to-build but always 
needs enhancements in terms of elevation and 
drainage (typically through fill). The drawing 

Water and ground in Holland are intertwined 
realities that loom large on the landscape. On 
the one hand land is structured by a vast, 
sprawling ‘water machine’, but this machine is 
paralleled, it seems, by another machine - 
ground - which is as vast in scale but more 
flexible in its makeup, and hardly ever as in-
stitutionalized. 
The machinery of water drainage consists 
both of drained land and polders (cf. previous 
map) and also of a vast number of water out-
lets and canals - a buffer infrastructure known 
as the ‘bosom’. In origin the latter was made 
up of boggy lakes, creeks and tidal coves 
which offered an extensive liminal space able 
to relatively easily accommodate peak dis-
charge volumes and sudden fluctuations in 
discharge demands (torrential rains or dikes 
giving way). But at the same time the bosom’s 
initial expanse of open water also offered a 

03.3  |  Cultivation, subsidence, exploitation
The tabulae rasae of urban lake reclamation
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topographic map). Delft: Rijkswaterstaat meetkundige Dienst. 
6 Bolstra, M. 1740. Afbeeldinge van Rhynlands waterstaat ten opzigte van 't vergrooten der Haarlemmer of Leydse Meer met 
de byna gecombineerde en omleggende veenplassen (1:40.000), http://hdl.handle.net/1874/13333 (accessed 16-12-2013).
7 Visscher, Nicolaas 1770. ‘Afbeeldinge van de wydvermaarde en beroemde koopstad amsteldam met d'omleggende landen’ (1:31500), 

in: 1978, Historische plattegronden van Nederlandse steden, Deel 1 Amsterdam, Alphen aan de Rijn: Canaletto, pp. 46.
8 Klein, A. 1967. 'Zandstructuur op het strand nabij Cadzand (1962)', in: Delta. Stromenland in beweging. Nederlands Fotomuseum - image no. 

a915ff20-61a9-9a36-6166-a4f823e51309, http://http://www.nederlandsfotomuseum.nl (accessed 16-12-2013).
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chapter 3 

A NEW TERRA FIRMA. 
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“When our car drove through the typically fl at Dutch countryside surrounding 
Amsterdam, he explained to me that Holland’s soil consisted mostly of clay and 
peat, but houses need to be built on sand and it was the company’s job to bring 
sand in and see to it that it was done quickly.[…]. As we drove by the canals, I 
saw a continuous fl ow of barges feeding enormous pipelines working to change 
polder lands into valuable building sites.”
—   Amsterdamse Ballast Maatschappij (1969, 15)

Ballast spoils.

In a 1969 promotional pamphlet, a local contractor and dredger called 
Amsterdam Ballast Company (henceforth Ballast), takes its readers on a tour of 
the company’s building sites around Holland.1 Th e pamphlet introduces us to 
a landscape that is crusted over with banks and elevations resulting from the 
company’s many projects around Holland. Th e pamphlet’s writer, a literary 
hack and an unwitting precursor to Robert Smithson’s mesmerizing style of 
writing in the 1970s, intersperses vivid descriptions of fl ows of sand and other 
arenaceous material with numbers, images of moving barges, or transient pipe 
networks. Out of the pamphlet’s raw descriptions emerges a quickened sedi-
mentary landscape: a ‘zero panorama’ that rises into existence, auguring “all 
the new construction that would eventually be built (Smithson 1996, 72).” 
Th e cursory resemblance to Smithson’s text of ‘A Tour of the Monuments of 
Passaic’ is less than purely accidental. Smithson’s work as a land-artist and his 
writings in particular, serve as an early antecedent of a rising interest in the 
urban landscape that started to emerge on the edge of cities from the 1960s 
onwards. Today his work still serves as a popular point of reference and a place 
where refl ections on the urban landscape and man’s interference with geolog-
ical time-scales tend to converge.2 Smithson considered the edge of his home-
town Passaic as the space where every-day material processes that underlay the 
city (slurry, asphalt or debris) revealed themselves in unsung ‘monuments’ that 
represented the city’s repressed process-realities. In texts such as Smithson’s – or 
indeed Ballast’s own promotional pamphlet – the mundane and the ad-hoc are 
thus contrasted to the vastness of their aggregate scales. Th ey suggest that the 
transient monumentality of channeled slurry, piping grids, and frenetic barge 
activity should be honored on the time-scale of their cumulative material ef-
fects, rather than that of individual sites or projects alone.

“Amsterdam is a greedy customer,” a worker remarks in Ballast’s 1961 
pamphlet. “Recently 2 million m³ sand was ordered to cover new building 
sites. Th is was in addition to many millions of m³ sand ordered in previous 
years (1969, 15).” On one such site, we’re informed, up to 45,000 m³ of sand 
would be brought in each week. Th e Ballast Company occupies an enduring 
spot in Holland’s territorial makeup between calculated planning needs on the 
one hand, and wanting sub-soil conditions on the other. At the time of the 

1.   Th e Amsterdamse Ballast Maatschap-
pij currently goes by the name of Ballast 
Nedam.

2.   For a timely example see. e.g. (Ells-
worth and Kruze 2013).

facing page:
“Changing polder land into valuable 
building sites. Th e water is used as a means 
of transporting sand through the pipelines. 
It is later carried back to the canal leaving 
a layer of sand as a building foundation.”
Amsterdamse Ballast Maatschappij 
(1969, 14-15) 
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pamphlet’s writing, that is, at the cusp of 1960s’ modernist planning when 
housing production was in full swing, Ballast’s assignment was to bridge that 
disparity. “Houses would rise up giving shelter to Holland’s rapidly growing 
population, thus helping to solve the national housing problem (1969, 15).” 
Ballast is just one among many companies that would exploit the profi table 
nexus of dredging, construction and the demand for fi ller materials that beck-
oned in Holland’s urban backyard. Typically, these companies operate as pri-
vate enterprises, even when the niche market that they are premised on is 
almost fully determined by government needs and regulations, both on the 
supply side as well as the demand side of the market.

Th e Ballast Company did not steal its name, but emerged itself from a 
material waste fl ow that invited redirecting.3 As the name of Ballast already 
suggests, its founding history underscores the entanglement of material circu-
lations with the foundation of the city – to such an extent that it could have 
charmed Robert Smithson himself. Starting out as a supplier of ballast soils to 
maritime trade sailing ships, the company was one of the fi rst to realize the op-
portunities in recuperating spoil sands from infrastructural works such as the 
North Sea Canal’s sea locks at IJmuiden. Starting from this opportunity the 
Ballast Company then swiftly made a career out of supplying sands to the city, 
while further extending its business into dredging and on-land construction. 
Its origins make explicit what has usually remained silent in urban accounts. 
Major port cities in Europe were partly built on landfi lls or embankments that 
accumulated centuries’ of exotic fi ller material from their colonies overseas 
(Andrews 2007).4 When returning from the Indies or from across the Atlantic, 
unloaded vessels took on alien earths and sands as stabilizing ballast, which 
would be dumped on the home shore upon arrival.5 Th e Ballast Company’s or-
igins are rooted in this global material exchange, yet the legacy that we’ll look 
into during this chapter will be one that is more local and based on territorial 
repositories of sand. Sand, as I have argued in the introduction, defi nes a third 
material narrative in the constitution of City and territory in Holland. Next 
to the established narratives of peat and water, documented in the previous 
chapter, fi ller and sand trace a legacy in cities and planning that is more co-
vert and, as one may argue, ‘implicit’. Certainly compared to water, sand and 
ground invite for diff erent kinds agency and for diff erent forms of organization 
that are less articulate and indicative of premeditated planning considerations. 
However, this doesn’t mean that ground and sand are less pertinent, or lack 
material presence in the territory at large.

Th e big leveling – the infrastructural paradigm of ‘bouwrijp’

To make sites and plots ready to build on, bulldozers typically level the last 
remaining diff erences in height that the Dutch landscape presents. “Over the 
last decades, one quarter of the natural geographical relief, which was already 

3.   When merchant ships leave the harbor 
after having unloaded their cargo, they still 
need to control their gage. Th is is typically 
done by adding ballast to the hull of the 
ship. Ballast can be any type of material 
such as water, bricks or sand.

4.   “Today modern cargo ships take on 
water as ballast to stabilize an unloaded 
vessel, but in previous eras of maritime 
trade sailing ships would use earth, stones or 
sand as ballast if their load of colonial goods 
was too light – material that could easily be 
discarded to free up the ship to pick up prof-
itable slaves. Consequently over thousands 
of years tons of this fi ller material and its 
attendant seeds and organic matter from the 
new world were dumped ashore on arrival 
around the major port cities of Europe. […]
[T]here was so much ballast coming into 
port that […] it was often used to build the 
foundation for new roads.”

5.   Th is issue has been thematized in art 
projects such as Maria-Th ereza Alves’ ‘Seeds 
of change’. Alves’ project is formulated 
on the presence of so-called ‘ballast-fl ora’, 
dumped by ships as they travel back and 
forth between distant shores. In this project 
Alves looks for the location of ballast spoil 
sites (through old maps, port records or 
rumor) and then takes soil samples to 
germinate the seeds that lie dormant in the 
substrate of these sites.
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rather fl at to begin with, has been leveled in this way”, Arjan Koomen argues 
(Koomen in Leenaers 2007, 66). Koomen, who is the author of the 2007 Geo-
morphological Map of the Netherlands, puts the apex of this evolution in the 
1970s, when land consolidation schemes came to a head. Th is period of the 
Big Leveling,6 and its ‘wholesale, destructive neglect of surface geological strata 
(Koomen in Leenaers 2007, 66),’ coincides with the disclosure of new sand re-
sources off -shore. Companies such as Ballast and the off -shoring technologies 
that they helped inspire, have a major part in Holland’s fl ing with the tabula 
rasa.7 But to understand this wholesale leveling frenzy, one needs to fi rst look 
beyond the supply side of fi ller material to the nexus in which it would come 
to unfold. 

Th is nexus is partly defi ned by ‘external’ conditions of geological and geo-
graphical origin. Like in a character novel, Amsterdam has all the ingredients 
lined up for its ground narrative to unfold: a city beyond the stable grounds 
of dunes, mounds and hills, surrendered to the muddy fl atlands of the Rhine 
Delta. A sandy bar at the confl uence of a rivulet and a creek that off ers refuge 
for settlement and encourages trade. Wood that can be shipped in swiftly to 
serve as pile foundations. Vast expanses of marshes and fenns that hang W on 
the city’s soggy horizon. Waterways that lead beyond the marshes into barren 
soils – poor in fertility but rich in sand. And fi nally, vast geological reserves 
of sand that loom large beneath the city’s surface stratum, at a depth of both 
thirteen and 20 meters or more. 

Put in this way, the city’s stage seems set, its plot almost predetermined – 
save for the main actor who has to step onto the stage. Sand-as-fi ll brings its 
own particular agency into the pre-given situation of wanting grounds and 
urbanization. When it enters the stage, the plot begins to unravel. Sand enrolls 
changing technologies, utilities and practices (scooping, scavenging, quarry-
ing, dredging, spouting, grading etc.) and will join all these into networks that 
ultimately consume the potential that was bestowed onto sand-as-fi ll within 
the region. From a natural presence, sand thus turns into a resource and a 
‘geophysical fi x’ that can be applied according to need, availability and cost.

Long ago the path of elevated dikes was introduced in the context of water 
defenses – some sources say as early as roman times. Fill and elevations are a 
direct descendent of this path in that they lean on the same defensive paradigm 
of fending off  water. Techniques of mechanical grading, the application of 
slopes and the tools developed to transport and grade raw fi ller materials are 
roughly interchangeable. Th eir paths remained closely connected, indepen-
dent of whether elevations actually served as dikes or not. Other paradigms 
that were more adaptive to wetland conditions (such as building on stilts) 
off ered complementary paths of action, but never a competing one. Although 
pile foundations were endemically used as foundations, they did nothing to 
change the root paradigm of defensive action and the neat caesura between wet 
and dry that diking really represents. 

6.   Translated from the Dutch phrase ‘Het 
Grote Vergraven’.

7.   Tabula rasa derives from modernist 
planning ideology, in which a clean slate 
condition off ers the best precondition to 
fi nally resolve lasting problems of over-
crowding, and dilapidating infrastructure 
in cities. Th e idea of a tabula rasa always 
vacillates between a strategic removal or the 
mere mitigation of natural constraints on 
the one hand, and the total ‘conquest’ and 
surmounting of nature on the other.
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But even as siblings who trace back to the same defensive paradigm of 
diking, elevations would add their own contingencies and particularities into 
the equation. Th ese contingencies did little to change the original paradigm, 
but only seemed to reinforce the pre-existing path. Grading and leveling would 
depend on diff erent materials and distinct types of sand; they required less 
demanding safety regulations and would come to cover much larger areas, 
thereby turning earlier punctual applications into running fl ows of material 
that needed constant manipulation. Sand was always so fl exible as to respond 
to the defensive logic of diking, irrespective of the extent to which this para-
digm would be blown up. Step by step this potential would engrave itself into 
the territory. It would physically etch itself into the surface by way of quarries, 
embankments and any other solution that would come in hand.

Much like William Cronon’s Chicago (1992) or Reyner Banham’s Los An-
geles (1971), fi ller sand presents the fulfi llment of an ‘external’ geographical 
potential that was already there.8 But even when geography lines up the right 
conditions for sand to enter the stage of urban development, sand nevertheless 
requires too many wavering solutions for it to be rigidly predetermined. Th e 
defensive diking paradigm explains some of the leveling practices, but says 
little, still, about the current tie-up between ground and urbanization – nor 
about the frenzy in which it would occur.9 To understand the sand-city nexus, 
it is necessary to look beyond latently determinist features alone such as geolo-
gy and geography. At least equally important in the material tie-up of sand and 
city, as some documents show, are enduring planning paradigms and proce-
dures. Th ey may not have called this long-lasting path into existence, but they 
certainly helped it to be locked-in and continually reemerge as a substantial 
type of infrastructure.

A 2012 report by the Netherlands’ environmental assessment agency pbl 
(a former government planning offi  ce) explicitly links Holland’s inherited sub-
urban urban morphology to the way its building sites are prepared (Tennekes 
and Harbers 2012). Th ese practices are typically summed up by the notion of 
bouwrijp, a Dutch neologism that refers to construction sites being made ready 
or ‘ripe’ for construction. Bouwrijp emerged along with twentieth century re-
gimes of sand extraction and the growing demand for building sites in this 
period. Literally, bouwrijp simply means that a site’s ground and its water level 
are made fi t for construction and ready to be built over. Bouwrijp is therefore 
the organized material response to the ground’s wanting stability and its lack 
of load-carrying capacity – two of the main qualifi cations that Dutch soils 
emphatically fail to meet. 

Corrective, ‘site-maturing’ operations typically include improving drainage 
or direct geotechnical manipulation by replacing, consolidating, or pre-stress-
ing the subsoil. Easier forms of tweaking come in line as well, such as the 
leveling of sites up to more suitable heights.10 In practice, matured sites are 
cleared of any type of edifi ce or pre-existing structure (irrespective of whether 

8.   Banham argues that Los Angeles’ urban 
landscape displays diff erent ecologies which 
are determined by the potentials of the 
city’s geology. Th is geology varies across 
diff erent parts of the city, but is so specifi c 
at times that it pushes for very site-specifi c 
ansWwers in terms of usage, construction 
and occupation.

9.   Path dependent narratives, like path 
dependency literature in general, carry the 
risk of over-articulating the logics of the 
path that they trail. Authors such as Hom-
mels, and sts in general, shy away from path 
dependency concepts particularly for that 
reason: “Crude notions of path dependency 
and trajectories as developing according to 
an internal, “natural” logic have correctly 
been criticized by sts scholars, who empha-
size the contingent and fl uid character of 
technological development (2005, 32).”

10.   “When a site is developed, its ground 
and soil have to meet the requirements of 
future plans and purposes. Th is includes 
the amount of environmental pollution con-
tained in the soil and ground water, as well 
as the ground’s physical constitution, i.e. its 
load bearing capacity (Bous 1981, transla-
tion kb).” Other requirements may include 
pollution control, and protective measures 
against noise pollution, in particular close 
to highways and busy roads (Ingenieursbu-
reau Amsterdam 2012).
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these are buildings, plants, or paving), and then plastered over by vast amounts 
of freshly quarried sand. To that extent sand seems to behave as a rather useful 
lubricant (no pun intended) in the wheels of urbanization.11 In the depressed 
geography of Dutch polder lands, sand comes in like an ideal panacea: it can 
mend the subsoil, and be spread out like a brick layer’s cake onto any preex-
isting grid, thus serving both the purposes of construction and their contin-
gent infrastructural needs, such as those of piped water drainage and sewage.12 
Sand, one could thus argue, keeps the wheels of urbanization spinning in plac-
es where they would have jammed otherwise.

Th is usage of sand, it should be mentioned, is not without risk. Sand be-
haves as a universal panacea, but its cure is far from permanent, as recent 
studies have shown (Tromp 2008). Geophysical alterations by means of sand 
often instigate self-perpetuating cycles of consolidations.13 But this doesn’t al-
ter the fact that sand remains virtually unchallenged as a universal, off -the-rack 
solution: the current yearly demand for fi ll is estimated at about 60 million 
cubic meters, of which approx. 47 million m³ are met yearly by extracting 
ophoogzand or fi lling sand (van der Meulen et al. 2007). At this rate, nearby 
Lake IJssel, Western Europe’s largest lake, would be fi lled up entirely within a 
space of eighty years.14

In keeping with the above description, ‘bouwrijp’ may appear fore mostly 
a technical condition: a state in which constructive geotechnical requirements 
are reconciled with on-site restraints. But apart from being a geophysical state, 
bouwrijp constitutes also, if not primarily, a procedure. It is a highly standard-
ized and administrative course of actions that puts a cap on unwanted side-ef-
fects, such as pollution, illegal dumping and building fraud, all of which have 
been known to thrive in the murky context of moving grounds. It’s within this 
wider context that bouwrijp procedures may have more far-reaching implica-
tions. In fact, the accumulated impact of leveling practices within the City 
may be more due to institutional and policy constraints, rather than physical 
predetermination alone. 

One of the rationales that would appear to be behind the procedure is 
that of organized rationality. When building sites are planned and executed 
collectively, rather than parcel by parcel, important savings in terms of timing 
and money can be made. Th ese scale benefi ts are usually at the root of planned 
building developments, but they also play out in the (re)development of build-
ing sites themselves. It is evidently more effi  cient to ready large tracts of land at 
once, rather than having to elevate or drain individual plots and smaller-scale 
developments one by one (Tennekes and Harbers 2012, 43). Scale benefi ts 
such as these are further amplifi ed in low-lying areas like Holland, where wa-
ter management is more pressing and impractical to organize on the scale of 
individual plots. 

Th ere is some evidence in this in that the size of developed sites tends to 

11.   Polder water typically does not drain 
away through gravitation, but needs to 
be pumped across dikes into neighboring 
outlets such as canals, rivers or lakes. Th is 
traditional path of polder drainage had 
always supported the conventional needs of 
polder meadows and dairy farming, but it 
combined less comfortably with expanding 
urban construction and its sprawling infra-
structural grids. Sewage networks, for one, 
depend much more heavily on the gradual 
inclination provided by level elevations.

12.   Sewage, Ben-Joseph tells us, was locked 
into a technological dependency based on 
water-carriage disposal (2006, 95). Yet apart 
from the paradigm of centralized removal 
that underlies sewage removal in its current, 
dominant form of organization, the technol-
ogy of water-carried removal is also critically 
endorsed by institutions and professional 
organizations: “Since water-carriage tech-
nology involved large-scale construction 
and required the centralization of methods 
of operation, it also brought sewer disposal 
within the engineering domain and was 
favored and quickly endorsed by many 
engineers (2006, 95).”

13.   As argued by Dutch research organiza-
tion Deltares, depositions of sand are always 
followed by new settings (Tromp 2008). As 
such a self-perpetuating cycle of settings 
and depositions is put in motion. Th e 
duration of this cycle, they argue, could be 
extended substantially, if much lighter mate-
rials than fi lling sand were to be used.

14.   Lake IJssel is an artifi cial fresh water 
reserve measuring 1139 km² and containing 
a water volume of 5.1 km³ or 5.1 billion 
m³ in total (van Eerden, Bos and van Hulst 
2007, 57).
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be larger in Holland (up to 500 ha) than in any of its neighboring European 
regions. 15 Other evidence however, casts doubt on the hypothesized link be-
tween soft grounds and the need for large-scale leveling practices in improving 
effi  cient development. Building sites on higher sandy soils elsewhere in the 
Netherlands, the same report shows, still display the same leveling practices, 
both in type and size, even though there are no real issues in subsoil stability 
to reckon with.16

But if this is really the case, doesn’t it mean that the sites’ observed ‘insta-
bility’ is less a consequence of the ground’s geophysical inaptitude, than the 
consequence of the plan itself to build? Th e assessment agency’s report does 
seem to argue so. It disputes the supposed link between bouwrijp leveling and 
rationality per se. Scale benefi ts alone, it argues, do not explain for the endem-
ic use of maturation procedures. Indeed, site maturation suggests a kind of 
standardization that, once eff ected on-site, turns these sites into benchmarked, 
homogenized goods. Th e moment ground has matured it can be circulated, 
marketed and consumed as a real property, that is, as a site. Instead of scale, 
the pbl report maintains, the average size of developments should rather be 
attributed to the existence of strong, vested interests on the part of Dutch 
institutions in large scale planned extensions. Th e framework of policies and 
institutions, determines how projects are developed, in what size and during 
which timeframes.17 Th is is mirrored in the average footprints of sand-deposi-
tion (around 300 ha) and in the steady number of acreages consolidated in one 
go – a number that changed surprisingly little over more than half a century.18

Rather than an organized scale advantage, planning’s penchant for tabula 
rasa is above all a symptom of systematic policy predilections, it would seem. 
Leveling and raising are merely the material consequences of an institution-
al preference to think in terms of large chunks of land. Th is inclination is 
prolonged and reproduced by a number of stimuli that mainly play out on a 
fi nancial-institutional level. One of these is that municipalities organize their 
own income through a constant stream of building projects. Municipal gov-
ernments are traditionally the lowest tier of government in the Netherlands, 
but they yield a considerable amount of autonomy. Th eir administrations op-
erate as individual land-developing agencies, which self-consciously restrict 
their engagements to only a handful of (semi-) private housing and realty de-
velopers. Within this setting the immaculate, clean slate condition is almost 
by defi nition each of the participants’ preferred starting position.19 Bulldozed 
and purged of all existing structures, immaculate terrains leave little obsta-
cles to plan around.20 Th is clearly aff ects individual plot ownership. Planning 
regulation actively discourages the participation of smaller-scale landowners 
in development projects and off ers relatively strong legal means of expropri-
ation for those who are unwilling to sell out. Th is is not a delayed eff ect of 
waning dirigiste regulations, but an institutional predilection that is actively 
locked-in and reinforced. To make sure pre-existing owners wouldn’t obstruct 
the ‘overall’ path of development, the Dutch government’s spatial planning act 

15.   Th is is purely in terms of acreages, not 
in terms of building sizes. On average, the 
pbl fi gured out, typical sites measure up to 
168.9 ha, and sizes of up to 500 ha are not 
uncommon (Tennekes and Harbers 2012, 
43 and 59). In addition, the overall acreage 
of building sites has shown little to no vari-
ation over the last six decades, regardless of 
whether they belonged to postwar urban ex-
tensions of the 1960s, 70s or 80s, or to sub-
urban developments of the 1990s and 2000s 
(i.e. so-called Vinex locations). In post-war 
housing areas the size of urban extensions 
proves to be a constant, measuring about 
300 ha. An example of this can be found in 
the Buitenveldert extension in Amsterdam, 
constructed in the 1950s and 60s.

16.   Th e report refers to sites on sandy soil 
in Noord-Brabant en Gelderland where 
foundations are easier to build, and where 
water management and soil hydrology play 
less important roles. (Tennekes and Harbers 
2012, 43).”

17.   Th is fi ts within the so-called “interac-
tionist” conception of resistance to urban 
technological change. Anique Hommels 
proposes a three-part classifi cation of 
infl uence on urban technical change. In 
the fi rst of these three, called “dominant 
frames”, change is constrained by fi xed ways 
of thinking and interaction. “Approaches 
within this model,” such as the pbl report 
we might add, “emphasize the constraining 
roles of frames for specifi c groups of actors – 
ways of thinking and interacting including 
values, typical solutions and problem 
defi nitions (2005).”

18.   Cf. footnote 15.

19.   Planned urbanization in the Nether-
lands is not sensitive to property divisions, 
but it occurs through collaborative eff orts 
between parties that show a near-constant 
predilection for the tabula rasa approach 
(Tennekes and Harbers 2012, 57, transla-
tion kb).
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of 2008 – criticized for devolving central planning authority to local towns 
and communities rather too liberally – increased rather than decreased the 
municipal tools of expropriation with regard to allegedly “non-cooperative” 
plot-owners.21

It is not my intention to reiterate the local debate of centralist versus 
laissez-faire planning approaches, but there is a larger issue that emanates from 
all this institutional haggling. Th is issue seems to revolve around the notion of 
scale effi  ciencies. Th e analysis above (and the pbl report that goes behind it) 
stems from a period in which municipal governments are seeing their revenues 
dwindle as a result of today’s plummeting land-development market and the 
withdrawal of real estate investment. As a result questions are being asked as to 
why Holland boasts comparatively little small-scale developers (in comparison 
to neighboring regions), and how come individual or more fl exible and modest 
types of developments have remained virtually inexistent. My point is not to 
cover this debate, but simply to point at the nexus in which policy and planning 
constraints conspire to produce – and reproduce – a self-perpetuating tabula 
rasa (as exemplifi ed by the bouwrijp procedure). It would be a study in itself 
to document the constraining role of institutions in this rather obdurate and 
ingrained form of planning, or the frames and mindsets that go behind it. 
Th e point however is, that persistent traditions of scale, such as the one that 
underlies the discussion above, fundamentally trace a path of their own. Of 
this path, sand off ers a clear instantiation, though it is not unreasonable to 
assume that its infl uence stretches well beyond the contours of this particular 
material agent.

More in particular, there is more than a fl eeting resemblance, one could 
argue, between patch-wise redevelopments such as the Lutkemeer’s, as dis-
cussed in the previous chapter, and the tradition of reclamations as represent 
by bouwrijp leveling. Both seek to surmount pre-existing ineffi  ciencies on the 
ground by leaning on clean-slate strategies. Ineffi  ciencies may include preex-
isting structures such as edifi ces, roadbeds, or planting, but also ownership 
divisions, insuffi  cient drainage and fl uctuating subsoil instability. If nineteenth 
century reclamations such as the Lutkemeer once off ered attractive forms of 
development, it was due to the inroad that they off ered in creating bigger and 
more productive arable plots. Th is was in line with ‘scientifi c standards’ in 
cultivation (based on ideas such as Von Liebig’s) that had started to emerge at 
that time, and which were gradually fi nding their way into the Netherlands. 
In the 1950s, 60s, and 70s land consolidation schemes followed a similar 
logic by making use of new policy and planning means that allowed for the 
large-scale reallocation of land into much more effi  cient and extensive farm-
ing units. Th ough intrinsically diff erent, all these forms of ‘clearances’ present 
rationalizations based on prospective scale effi  ciencies (in agriculture, mining 
or housing), which were enabled by socializing some of the more intimidating 
immediate costs, such as expropriation, reclamation, drainage, or indeed, the 
wholesale leveling of future building sites (although the exercise of plain old, 

21.   Th is is part of the new Dutch spatial 
planning act wro, in eff ect since July 1st 
2008. Th e act introduces new instruments 
and approaches to planning authorities 
on all levels, but it particularly known for 
redistributing power between diff erent tiers 
of government, devolving it from the central 
State level down to the level of Provinces 
and local municipalities. Furthermore it 
also provides new legal ways to pass the cost 
of (public) planning onto plot owners, i.e. 
real estate developers.

20.   At this point leveling practices coincide 
with dominant critiques of modernist plan-
ning and notably its tabula rasa approach. 
As far as these critiques are concerned, the 
modernist project was premised on an al-
most total disregard for context. Tabula rasa 
means that all context is eff aced – physical, 
topographical, above and below ground. To 
that extent, the need for stability and for 
neutrality are virtually indistinguishable. 
When a site is raised, it is simultaneous-
ly elevated and eff aced. In this reading, 
leveling and raising off er a total clean slate 
condition: a carte blanche on which all work 
can start afresh, whether it’s social, cultural 
or indeed geophysical. Here, leveling and 
raising present themselves as dominant tools 
in the un-making of a site, and indeed as 
prerequisites of any plan to build.
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insensitive ‘power’ is known to have helped in a good number of cases).

In essence, the ‘Big Leveling’, of which earlier mention, is nothing but the 
accumulative eff ect of these ground rationalizations. Still, it would be rather 
inaccurate to equate its leveling frenzy to the erasure of urban elevations alone. 
Leveling and the clearance of pre-modern parcel grids reached their climax 
during the land consolidation schemes of the 1970s. Th ese schemes relied 
mostly on the reallocation of land, and its redesign through regional plan-
ning eff orts.22 Yet such plans usually focused on other parts of the Netherlands 
where arable farming was more prominent – typically beyond the relatively 
urbanized western part of Holland. Since the latter regions remain the focus 
area of this study, land consolidation falls outside the scope of this study.

Th ree regimes of leveling

Ground remains a hybrid constellation, and a very mixed amalgamation of 
diff erent minerals, fl uids, practices and interests. It defi nes a nexus that goes 
beyond purely geographical conditions and quantitative material fl ows alone. 
Th ere is probably no example that illustrates this better than the perpetually 
reenacted ballet of raising grounds. Although raising and leveling occur only 
within the margin of other, more primary concerns of planning and design, 
the accumulated eff ect of centuries’ worth of raising and leveling have led to 
the emergence of an anthropogenic urban bed-plate. 

In the remainder of this chapter I want to concentrate on this vast, aggre-
gate technosol environment. In the World Reference Base for Soil Resources, 
technosols are defi ned as soils “whose properties and pedogenesis are dominated 
by their technical origin. […] Th ey include soils from wastes (landfi lls, sludge, 
cinders, mine spoils and ashes), pavements with their underlying unconsoli-
dated materials, soils with geomembranes and constructed soils in man-made 
materials (International Union of Soil Sciences 2006, 95–96).” In their ag-
gregate forms technosols can be as infrastructural as the highways or the city’s 
electrical grid. Referred to as urban and mine soils (the diff erence is sometimes 
diffi  cult to make) technosols are a substantial part of the city. Th ey are clearly 
constructed, acting out their own needs and requirements. But even so, they 
often resist the kind of understanding in terms of intentionality, layout, and 
planning that are usually read into the City that consists of streets, building 
and public spaces.

Th e agency of soils is often assumed to be subordinate to that of planning 
at large. Th ere is little to be said against that: as the bouwrijp procedures show, 
hardly anything gets built without preceding soil preparations. Construction is 
invariably foreshadowed by a short-lived period of arenaceous recirculation in 
which inputs and outputs have to be balanced. During this interim period (in 

22.   For a solid overview of land consoli-
dation schemes in the Netherland, see e.g. 
(Andela 2000).
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a way, a period of accelerated sedimentary formation) supply is neither entirely 
ad-hoc, nor ever meticulously planned. Yet, as this chapter will show, its strat-
egies seem to vacillate between the two. Whether explicitly or implicitly, there 
is always something in the organization of ground that escapes the contours 
and intentions of the formal planning project that pretends to overarch it. 
Th e implicit agency of ground even transcends from the detached, top-down 
perspective of the city’s fi gurative form. 

Dutch planning jargon uses the rather inimitable word of uitleglocatie, 
which unites the planners’ top-down perspective and the city as rational con-
struct. An uitleglocatie stands for a city that is laid out like a jigsaw, in a patch-
by-patch and location-onto-location fashion. New pieces are tacked onto the 
city’s existing edge one after the other. Th ey result into a city that is relatively 
compact (more or less in accordance to original planning intentions), but this 
result is off set by the sprawling phenomenon of a synthetically augmented in-
frastructural bed-plate. On the outside, this bed-plate is fairly static – probably 
more so than any other urban feature that comes to mind. But it is also the 
congealed outward result of more transient fl ows and mediations, in particular 
those of sand, sludge and other arenaceous fl ows. As such, the bed-plate of the 
city carries more than one face. Its sedimentation is mirrored into a landscape 
of extractions that have supplied in its appetite for fi ll and sand. Th e more de-
fi ning face of the bed-plate is therefore not so much in these in- and outward 
fl ows, but in the great number of practices and solutions that are needed to 
connect these fl ows’ in- and outward ends.

In this chapter I aim to look deeper into the underpinnings of the city’s 
bed-plate and the paradigms that go behind it, such as the ones that revolve 
around the bouwrijp practice. For this I have organized the discussion in two 
ways. Th e fi rst is to ‘follow the thing-in-motion’ – a relational, Appaduraian 
notion that serves good purpose in this context (Appadurai 1986). Th e second 
is to arrange this pursuit into consecutive ground-making regimes. Wherever 
ground is implied, sand crops up as its universal panacea. Sand acts as a lubri-
cant or ‘binding agent’: it is not only ubiquitously present, but – to borrow 
Pierre Bélanger’s description – it also couples and binds all sorts of networks 
and practices that relate to the City (2006).23 Th e examples of this are legion: 
from dikes and water management to quarrying, landfi lls, off  shore dredging, 
coastal replenishments and acts of urban reclamation. Sand is a prominent 
material resource, but probably more importantly so, it is also a dominant 
form of land use. Th e simple act of elevating dikes grew and reinforced into 
a dominant form of land reorganization that managed to have a substantial 
impact on the city and its wider landscape.

To discuss the path traced by sand as an actor of land reorganization, this 
chapter focuses on a fi rst of three regimes in total, which are organized around 
the materiality of sand. Within this chapter I look at a fi rst period of dry-won 
sand; that is, sand which is quarried on land and brought on-site by means of 

23.   “In its century-long search for unim-
peded seamlessness, asphalt has become 
more than a technological panacea. It has 
eff ectively become a binding agent whose 
fl exible surface has spawned the growth 
of what can be called a bionic system. (…) 
From the sand-pumping and asphalt-paving 
operations that have led the construction of 
the transcontinental highway system, to the 
mud-dredging and materials-management 
operations of the deepening of New Jersey’s 
seaport in the early twenty-fi rst century, 
the coupling of transportation networks 
across North America with the refl exive 
mechanisms that support them and the 
topographies they generate, suggest the la-
tent eff ectiveness of these synthetic surfaces 
(Bélanger 2006, 260).”
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barges, trucks or similarly atomized forms of logistics. Th e second periods, fo-
cused on in chapter four, looks at the same resource in times when its logistics 
have scaled up into a machine of accelerated sedimentation that operates in the 
service of centralized housing production. Th e third period (chapter fi ve) looks 
at the eclipse of dry-won sand on the hands of off -shore exploitation and the 
resulting salt-water extraction geography off  the Dutch coast. Th is third period 
describes the ruling status quo of leveling practices, but it also foregrounds 
ground as a perpetuated material fl ow that is governed by profi ts, trade benefi ts 
and transportation logistics.

Regimes off er a practical way to organize and discuss the path that is traced 
by technologies in cities – even a ‘technology’ that may seem as low-tech as 
that of sand. If sand exists as a path, this implies both a beginning and an end 
(Woodlief 1998). Regardless of whether it is indeed possible to locate these 
points, I’ve just sought to make the overall path of sand more tangible by 
breaking it up into a number material ‘regimes’ that discuss the consecutive 
constellations that lean on the use of sand. Beyond this pragmatic use, howev-
er, regimes also remain a notion introduced by the fi eld of history of technolo-
gy.24 A city-building regime consists of “a set of actors and the confi guration of 
co-coordinating mechanisms among them which produce the major changes 
in the landscapes of buildings and networks in a specifi c region at a given point 
of time (Gullberg and Kaijser in Hommels 2005, 32).” 

In the particular planning context of Holland, any such ‘major change in 
the landscape’ is usually attributed to more or less explicit, institutional re-
gimes such as those of water boards, planning boards, and other formal organi-
zations. Th is is not to say that more implicit changes in the city’s morphology 
do not occur. But their mechanisms, which usually operate on the margin of 
institutional planning conscience, often remain unregistered and little docu-
mented. If they fail to be seen, it is either because they simply don’t register, 
or because they are seen as ‘ineffi  cient forms of space usage’ outside routine 
planning logics. It is not my intention to construe the agency of sand as some-
thing resulting out of informality in some degree or the other. Th ere would 
be no point merely because sand usage emerges in the very codes, norms and 
practices of planning circles themselves. But there is something indirect and 
secondary in the way that sand is ‘organized’ in and re-organized, which seems 
to turn it into an implicit regime, as tautologous as this term may sound.25

Th e ensuing three descriptions (within this chapter as well as the following 
two) try to reconstruct the murky regimes that developed around sand. Th ey 
tell diff erent narratives of socialization and rationalization – economic, spatial, 
or material. To authors such as Géraldine Pfi eger, regimes typically exclude 
innovation: they focus on dependence and inertia, rather than on non-con-
tingent, causal, linear processes of breaking away from the past (innovation) 
(2009). Inertia is however, also what provides structure. Th e following three 
regimes are an eff ort to two juggle between the two.

24.   Regimes also stand for one among 
many trends in urban studies where path 
dependence is present. Th e discussion of 
regimes and regime-change in the context 
of the city is one of the ways in which long 
term structural developments – or so-called 

‘persistent traditions’, as Hommels has ar-
gued – can be made tangible and discussable 
(Hommels 2005, 32).

25.   Tautologous also refers to the fact that 
there is an inherent discrepancy between the 
persistence and obstinacy of sand elevations, 
vis-à-vis their reliance on wavering forms of 
organization to arrange their continuation 
and reproduction as a path. Counter to 
water, electricity, or sewage, sand does not 
seem to dispose of a physical ‘grid’ of its 
own; unlike water boards sand has never 
witnessed any form of management organi-
zation; sand has never been central subject 
of individual planning projects; sand has 
also never been purely the result of general 
rules and codes; nor would its reading as a 
sand ‘market’ fully do justice to the (lim-
ited) ways in which sand can be accessed. 
While any of these readings would be worth 
being pursued, sand seems to permanently 
caught a liminal state of (dis-)organization 
above anything else.
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From embankments to integral fi lling

Up to the nineteenth century, streets and plots had been elevated using sand 
that was typically mined from nearby dunes and hills – a form of industrial 
strip-mining avant-la-lettre.26 Th is kind of production would still go on, but 
in getting linked with major infrastructural projects, quarrying would now be-
come much more systematic. After stagnating for over a century, urbanization 
in Holland had started to pick up again, fi rst in Rotterdam, but also gradually 
in Amsterdam. Over the eighteenth and nineteenth century the city’s strategic 
position had drastically worsened, certainly in comparison to that of its so-
called Golden Age. Amsterdam found itself cut off  from global trade routes 
(the city’s naval trade had long been overtaken by London), as well as from 
thriving industrial centers such as Duisburg and Cologne along the Lower 
and Middle Rhine. To counter its isolation and that of Holland in general, 
new roadbeds were needed, new waterways and new railway lines in-between 
towns and cities, but also new urban districts, such as the Pijp, Dapperbuurt or 
Oosterparkbuurt areas in Amsterdam. For the fi rst time in generations the city 
endeavored beyond the limits of its seventeenth century ramparts, linking its 
future to that of its new faubourgs and its gradually reemerging harbor.

Meanwhile, areas beyond city limits had never really been void of con-
struction – some of the period’s maps even show quite a bit of construction 
along connecting roads; but this construction was swiftly absorbed into the 
new districts’ grid. Th e streets and blocks within this grid followed the existing 
layout of the fi elds and their canals. Private development through housing 
development concessions was running practice at the time (a fact that would 
drastically alter at the start of the twentieth century), but the main infrastruc-
ture of these concession was still prepared under municipal direction. To facili-
tate development and construction, existing streets were reinforced and raised. 
As such entire sections could be sold off  at once as concessions. Th is leveling 
happened mostly to the exclusion of the inside areas of blocks. Th ese inside 
elevations would typically remain unaltered, causing for a diff erence in height 
between streets levels and inside elevations. Being more prone to fl ooding, 
cheap basement fl ats and manufacturing units became the occupants of the 
lacking rapport between the public and private elevation level. Nonetheless, 
this kind of distinction between private and public ground infrastructure was 
not unlike what had been customary so far. Earlier extensions, especially those 
of the seventeenth century, had struck a similar kind of balance. Embank-
ments and elevated roadbeds were typically provided as a collective type in-
frastructure, whereas the elevation of plots – including their contingent quest 
for fi ll – was left up to individual plot-owners (cf. so-called mud-parks, as 
discussed in the fi rst chapter). In fact, much of the city’s building regulations 
still stemmed from those earlier periods of rampant growth in the seventeenth 
century. However, now that urbanization fi nally began to pick up again, these 

26.   See e.g. chapter one earlier on. Th e 
North Sea Canal was one of the biggest 
excavations of the time, even when only 
a small section of the canal required real 
digging work. Th is section of the canal at 
its western, North Sea end was scheduled to 
run through a strip of coastal dunes, which 
were then stripped away completely.
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regulations were suddenly abandoned. 

In the eyes of urban historian Lewis Mumford, this abandonment was 
“probably responsible for some of the sadder aspects of Amsterdam (1961, 
440).”27 Mumford refers to sanitary and other provisions which, in earlier 
times, had to be paid for by plot-owners. Th ese provisions had been rigidly en-
forced through the city’s building ordinance. It had also required that “the pil-
ing foundations had to be approved by municipal offi  cers before the building 
could commence (1961, 441).” It’s this necessity to build on piles, he argues, 
and the diffi  culty to create foundations that kept Dutch cities from spreading 
at random will of the property owner: under municipal direction, the growing 
city had been opened up, section by section, and it had been supplied with 
collective service – including piling and grounds.28 In the city’s collective imag-
ination, Amsterdam has always been plagued by inhibiting soft and soggy peat 
soils, but its virtuosity as a city lies precisely in the fact that it has managed to 
bypass this condition by extending itself on piles: “’Below the bogs, at a depth 
of ca. 50 feet, construction workers would fi nd a solid layer of sandy soils and 
beyond that layer, at further depth another layer of hard clay. Th is discovery 
put the clever idea into people’s heads of felling trees, denuding them of their 
branches and driving them into the ground;’ Behold the origins of a rhyme 
from our school going youth: ‘Amsterdam, the big city that was built on piles’ 
(Elout 1930, 33, translation kb).”

Th e apparent extension of the city along connecting roads, rather than 
patch by patch, or section by section, may suggest that earlier restrictions, 
whether of a policy or geotechnical origin, were starting to lose their grip, and 
that the city was starting to lose cohesion. In comparison to the city’s earlier 
baroque merchant quarters, urban developments – which only truly picked 
up during the latter half of that century – seem comparatively disorderly and 
less thought through. In his praise for the city’s earlier extensions, Mumford in 
particular seems to deplore the cessation of orderly (capitalist) restraint at the 
start of the nineteenth century, and the city’s loss of cohesion.

In point of fact, it’s not implausible that the improved access to sand or 
piling technology at the time may have facilitated construction, causing it to 
spread and making it less easily restrained by regulation regarding organized 
subsoil stability; Somewhat counter intuitively, however, the increasing mo-
bilization of ground and sand of the period would also enable and support 
a subsequent return to more cohesive and patch-based developments. From 
the perspective of subsoil stability, ground itself neither pleads for nor against 
cohesive forms of urban organization. 

Th e nineteenth century’s drive for effi  cient traffi  c infrastructure led to a 
wave of new roadbeds and elevations, to such an extent that it started to give 
rise to a new professional specialization. Th is specialization was that of the 
sand contractor. Th e new wave of utilitarian construction that engulfed the 

27.   Mumford specifi cally refers to 
Amsterdam’s building ordinance of 
1565, known as the ‘Amsterdamse 
Bouwverordening’ (Amsterdam building 
code). Th is ordinance or code appointed 
permanent building inspectors to oversee 
all civilian construction, in particular 
foundations, and would eff ectively remain 
in place until 1811 (Meischke 2013, 46).

28.   Another plausible reason, howev-
er, might simply be found in the city’s 
long-lasting policy tradition of prohibiting 
construction outside the city’s walls, i.e. the 
so-called ban on buitentimmeren (construc-
tion ‘outdoors’). Th is ban, in place since the 
town’s building boom of the seventeenth 
century, was meant to keep a check on 

‘informal’ constructions outside city limits, 
particularly in areas that would come up for 
redevelopment (erasive and large-scale).
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continent, had allowed local companies such as Ballast and the likes to build 
a livelihood out of sand contracting. Whereas sand quarrying had been an 
ad-hoc occupation, large construction works such as the IJmuiden locks, had 
permitted them to build new profi table alliances. Th ese alliances were based 
on a material balance between the city’s rising demands for sand and vast new 
arenaceous supplies released by exceptional infrastructural works, such as locks 
and canals.

When more stringent new housing regulations came in place throughout 
Holland at the start of the twentieth century, sand contractors had already 
built up and extensive technological network. Th is network consisted of barg-
es, small-gauge rails and locomotive engines, sand elevators, excavators and 
transporting belts, but more important than anything else, this network al-
lowed them to be fl exible and mobile. Sand could now be delivered whenever, 
and wherever demand would show up. So when cities called on them for un-
foreseen volumes of sand deposition, they were ready to meet their demands.

According to the Dutch urban planner Maurits de Hoog, the way in which 
grounds were leveled in local cities, shows a breaking point at the start of the 
twentieth century (2005, 43). Instead of raising streets alone, developed areas 
would be raised ‘integrally’.29 Th is moment coincides with the rise of sand con-
tractors such as Ballast, who were obviously among the main ones to benefi t 
from this change directly. But it also coincides with the country’s 1901 housing 
act, as well as with the idea of ‘public health’ which off ers the rationale behind 
this act.30 In its 1930 jubilee publication the Ballast Company, looking back 
on its three-decade period of growth, writes the following: “Piles alone would 
not hold the country’s capital upright; it would take public heath to make 
the people thrive (Elout 1930, 33, translation kb)”. Th e production of sand 
now fi t the larger purpose of improving public health and housing. Basement 
fl ats would be banned, and entire blocks and sections would be covered over 
‘integrally’ with sand, allowing inner courtyards and back alley constructions 
to shake off  the risk of humidity and fl ooding, and thereby recover the squalid 
living conditions that inner courtyards used to represent.

As leveling shifted towards raising section-by-section, the practice of ele-
vating street-by-street soon became redundant. As a consequence, De Hoog 
concludes, the direct link between fi eld layouts and the City in terms of shared 
patterns of development would soon shatter (2005). Still, it is possible to ar-
gue otherwise. Th e path of leveling as represented by its new ‘integral’ practice 
may not be so new. In fact, more integral forms of leveling may simply have 
been absorbed in the pre-existing paths of redevelopment, such as those exem-
plifi ed by reclamations. Reclamations, as already discussed, often underwent 
iterative and patch-wise redevelopments, which were certainly not confi ned 
to sites such as Lutkemeer alone. “Th e ij polders [created around 1870 in the 
wake of the North Sea Canal’s construction, and much larger than Lutkemeer] 
were leveled up with dredgeates and sand to a level of one meter above Dutch 

29.   Th is change in procedure was instigated, 
de Hoog argues, by a recent crackdown on 
basement apartments and businesses run-
ning from basements, both of which were 
being seen as damp, insalubrious environ-
ments within the city (2005, 43).

30.   Th e national housing act of 1901 sought 
to off er better housing conditions to workers 
in cities. For this purpose it sought to pull 
the initiative for housing away from private 
developers, pushing it towards municipal 
authorities who were now authorized and 
favored to organize up-to-standard forms 
of housing themselves. As a consequence 
of this act, housing development based on 
private initiative alone became less and less 
likely and all but disappeared. 
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Ordnance Datum (nap), with docks and basins subsequently being carved 
out from the resulting mass (De Hoog 2005, 29).“ Th e same principle of fi ll 
appears to have been used throughout the harbor and in northern parts of the 
city as well. 

With ‘integral fi lling’ serving to lock-in this pre-existing path, one could 
wonder indeed whether fi ll really does represent such a radical break in urban 
planning tradition. Ribbons and fi lling-ins – streets and sections – present 
two enduring, antagonistic strategies in planning which in this case are both 
being served by the same technological panacea of sand and fi ll.31 Both infi ll 
and ribbon reach across city and country. Th e path of managed ground reor-
ganization, I’ve been trying to show, serves the territory as a whole. Ribbons 
typically off er the potential to adapt without further structural changes. Fields 
and patches on the other hand, require a more laborious and interventionist 
approach.32 Both options may be simultaneously present, but in the case of 
Amsterdam’s urban development, the fi eld-related path is typically much more 
assertive.

Fields usually represent a more formal and explicit path of development, 
exemplifi ed by planned urban extensions. In-fi ll developments typically re-
quire more demanding forms of preparation and premeditation. Time tables 
have to be set, agendas matched, resources have to be redirected, and material 
streams have to be organized. Within the formal setup of extensions and in-fi ll 
developments, these secondary planning logics typically surpass the contours 
of the single project (extension, in-fi ll development, etc.). Although the proj-
ect may be explicit, its subsoil conditions require a form of organization and 
planning that is usually left implicit. As such the implicit project of subsoil 
reorganization may cause ripple eff ects beyond the scheme’s more narrowly 
defi ned project boundaries. Th e following sections shed more light on this re-
lation. How do these implicit forms of organization (of fi ll and of sand) relate 
to the explicit paths and (in-fi ll) developments in whose contexts they emerge? 
Looking at the contours of a scheme or project, we may observe the extent to 
which secondary planning logics are assimilated, left external, or simply left 
assumed.

Th e rise of the sand contracting empire

“Money, mussels, steel, sand, money, mussels, steel sand: they are [merely] charts 
and records lined up one below the other. Th e thin lines of these graphs are as 
straight as the steel wires that hang suspended from the cranes – the strong nerves of 
[a] moving organism (Revis 1932, 42–43, emphasis kb).”

At the cusp of Ballast’s growth, around 1930, M. Revis, a local journalist 
and writer, becomes fascinated by this enigmatic organism that seems to feed 

31.   A substantial part of the eff ort in writ-
ing this work consists of putting together a 
description of urban transformation that of-
fers an alternative to the plan-based readings 
of which (Dutch) urban planning history 
is often rife. Th is is not to say that such 
readings do not corroborate narratives based 
on the materiality of sand and ground. In 
fact, Cor Wagenaar’s recent analysis of nine-
teenth century plans for the extension of 
Amsterdam attributes a crucial role to sand 
and ground in explaining why one scheme 
would fail and another one would prevail 
(2011, 144–153). Th is regards in particular 
the 1866 and 1875 extension schemes of city 
engineers J.G. van Niftrik and J. Kalff . 
Van Niftrik’s project, as Wagenaar writes, 
was “driven by technological solutions for 
what were mainly hygienic problems.” Th e 
solutions that Van Niftrik put forward 
in his plans to resolve the city’s hygienic 
issues, consisted mostly of geometrical 
beaux-arts patterns – patterns which were 
only possible, Wagenaar remarks, by burying 
older structures under a thick layer of sand. 
Th is erasive solution “may well [have been] 
the plan‘s most decisive contribution to the 
improvement of hygienic conditions.” On 
the other hand, raising the ground level 

‘integrally’ also meant expropriating huge 
portions of land that had already been built 
up. Expropriation and demolishing would 
both add greatly to the scheme’s expected 
costs, and eventually lead to the plan’s can-
cellation. In the end Van Niftrik’s plan ended 
up being replaced by one that minimized the 
costs of expropriation, by leveling only those 
streets and building blocks where raising was 
strictly inevitable, and by retaining in other 
parts as much as possible the original roads 
and subdivisions of the rural countryside.

32.   Th is insight is derived from an earlier 
discussion with Bruno de Meulder.
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his City from below. Enamored by numbers, modernity, and the changing face 
of the city, Revis’ fi rst novella (his literary debut) is based on the operations of 
the Ballast Company. At face value, the novella seems based on the extraordi-
nary life of Ballast’s founder – a self-made man and son of polder construction 
workers (the Dutch equivalent of road workers or track men), who builds an 
empire out of traffi  cking sand. But in the process, Revis lavishes page upon 
page on business economics, numbers and quasi-lyrical descriptions of sand 
being traffi  cked around on railway lines, elevators and strings of barges towed 
back and forth on the city’s North Sea Canal. 

In 1930, its 25th year of operations, Ballast did indeed record its biggest 
annual production in company history so far, around 2.5 million cubic meters 
of sand. Enough, as Revis drily remarks, “to build a one-by-one meter wall 
from Amsterdam to Moscow (1932, 44).” In its fi rst decades, we’re being told, 
Ballast had displaced a total volume of about 50 million cubic meters of sand, 
and assembled a railway network worth 50 kilometers of small gauge tracks, 
using 48 locomotive engines and some 800 mine cars (Elout 1930).33

Th e main issue however, is not in these numbers – which are dwarfed any-
way by current outputs of sand – but in the origins of the volumes that they 
represent. “New Amsterdam is built on dunes alone” Ballast writes in its 1930s 
review, “and we have all the pieces to show for it (Elout 1930, 33, translation 
kb).” Somewhat provokingly, the report’s writer overstates the issue, but he’s 
correct in two things at least. One is that the newer parts of Amsterdam built 
from the 1900s onwards, are indeed being built increasingly on sand which the 
city procures from its coastal dunes; and two is that Ballast lies at the root of 
this new, sustained arenaceous fl ow. Ballast managed to lever a rather lucrative 
spot on the convergence of two phenomena. Th ese phenomena are related but 
they’re mostly seen as geographically distinct: on the one hand a regional rise 
in large digs and one-off  construction works, and at the other hand the emer-
gence of a sustained, long-term demand for fi ll and leveling sand on the part 
of cities such as Amsterdam. Ballast would forge most of its business from this 
overlap in opportunity. It’s no accident therefore that the company continued 
its business from its company cradle at IJmuiden many years into its existence. 

IJmuiden is a somewhat ambivalent place in terms planning intentionality. 
IJmuiden (literally the ij’s mouth), lies at the outfall and mouth of Amster-
dam’s North Sea Canal; a canal that was constructed to provide renewed, direct 
access from Amsterdam’s docks and harbors onto the North Sea. In that sense, 
IJmuiden’s existence is the direct physical result of long-lasting plan-making 
aspirations to (re)link Amsterdam directly to open waters of the North Sea. 
Like so many other port cities in history, Amsterdam had seen its business 
dwindle as a result of the ships’ drafts becoming too steep to approach the Am-
sterdam harbor. As the harbor and its shipping route continued to silt up, the 
only solution, it was argued, was to go west over land, rather than northeast 
over water, and to cut directly through the mainland towards the North Sea. 33.   Mine cars, or kipwagens, are open 

railway cars with a holder that can be tipped.
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It’s one of those seeming inconsistencies of Dutch planning logics that, for this 
canal to be constructed, the existing ij creek (through which the canal would 
lead) would fi rst have to be diked, pumped and reclaimed so as to recover at 
least part of the canal’s costs of construction.34 As such Amsterdam’s North 
Sea Canal came to traverse eighty percent of its course sitting on top of the ij’s 
freshly reclaimed slurry bottom, while only the last four kilometers of its route 
would slice through elevated coastal dunes.35

IJmuiden owes its existence as a township to the canal’s extended period 
of planning and construction, but its founding as a settlement was never really 
planned for (Gilijamse and Bonke 2009). 36 Settlement took place as an un-
intended consequence of the canal’s drawn-out period of construction. Canal 
workers and their families had been given shelter at the site of excavation as a 
temporary measure. Th e canal’s connection to the open seas had to be slashed 
through a thick stretch of dunes, which required an amount of digging that 
was unprecedented at the time. Since construction dragged on well after the 
canal had come into operation, and workers couldn’t be urged to move back 
out again, it was just a matter of time before the workers’ original cantonment 
would eventually acquire the status of an offi  cial township. Th is kind of urban 
genesis may not be uncommon, but it remains somewhat uncharacteristic for 
the rather concerted tradition that planning locally presents. 

Minute accounts such as these may seem rather sketchy; they seem some-
what obscure to more sanctifi ed self-narratives that cities present of themselves. 
But even so, they give an indication of the extent to which material fl ows and 
organizations have somehow resisted their inclusion in urban history as for-
mative accounts. Although IJmuiden is known in the fi rst place as a harbor 
and fi shing port at a stone’s throw of Amsterdam, its formation is tied to the 
digging that was needed to create a breach into its coastal dunes. Th is kind of 
ambivalence is typical of sand constellations, and emerges again and again in 
the following cases. Th rough its organized circulation, sand often acts as an 
embryo for processes of city-formation. Yet its embryonic constellations often 
remain so transient, that they strike us as being remote from the moment that 
they expire. Sand presents temporary fl ows, and temporary ways of balancing 
internal profi ts and external costs. Counter to the polder landscapes visited in 
the second chapter, its forms of organization usually do not to coagulate into 
clearly distinguishable forms of territorial organization – partly also because 
the periods over which they might do so are probably just too short. Th is 
is possibly to the exception of Ballast’s company history. Although just one 
sand contractor in a regional landscape of many, its accomplishments give an 
indication, at the very least of exactly how these material exchanges occurred.

Ballast continued operations from its same company base for decades in a 
row. In doing so it provides an occasion to reassemble retroactively a small part 
of the constellation that had gathered around the period’s trade-off s between 
sand and ground. Th eir operations give us an inkling of the wider eff ects and 

34.   Th e construction of the canal was to be 
carried out by a private enterprise, which 
would fi rst reclaim the ij creek (leading to 
the creation of 5500 ha of newly won polder 
land) and partly fund the canal from the 
profi ts resulting from selling of this newly 
won swathe of land. However, reclamation 
profi ts proved insuffi  cient to cover for the 
whole cost of constructing and operating 
the newly built canal. Eventually the canal 
was nationalized in 1883 in an eff ort to 
cover the debt pit that had built up in the 
wake of the canal’s construction.

35.   In a further twist of fate, a century into 
their original reclamation, the resulting ij 
polders would be leveled up almost entirely 
to create the mass from which the new 
docks and quays of Amsterdam’s extending 
harbor could be carved out.

36.   Th e fi nal decision to plot a westward 
course for the canal was taken in 1852, but 
the decision was preceded by many other 
attempts, and other planning proposals. Th e 
construction of the canal would last from 
1860-1873, with digging starting in 1865. 
Work depended heavily on manual labor 
in the shape of unemployment relief works. 
After 1876 construction continued in the 
shape of more dredging, more locks and 
essentially more digging.
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considerations (if not of the implicit project boundaries) that go behind these 
seemingly simple quantitative exchanges in deposition and extraction. Ballast’s 
rise in prominence stems from a period that postdates the original construc-
tion of the North Sea Canal (fi rst opened in 1876). But it still participates in 
the same kinds of exchanges that were set in motion by the canal’s construc-
tion. Ever since its conception, the canal had been condemned to a perennial 
game of catching up with shipping standards. For over half a century dredg-
ing, deepening, broadening, extending and streamlining would dominate the 
canal’s vocabulary. Around the 1920s, the canal’s sea locks were once again in 
need of a round of up-scaling, requiring a new basin (the locks were the world’s 
biggest at the time) and – evidently – more digging.

Ballast had wrenched most of its sand from the opportunities of canal con-
struction at IJmuiden, but the new northern Locks off ered even better oppor-
tunities, Ballast argued (Elout 1930). Up to 1920 the company had managed 
to draw about six million cubic meters of sand from IJmuiden, but it would 
add another twelve million to those between 1920 and 1930. At the time of 
Ballast’s 1930 annual report twenty million cubic meters had been removed so 
far from an area covering 650 hectares (about 2.5 by 2.6 kilometers, or 1600 
acres); To actually picture this amount, the report suggests, readers should call 
to mind Amsterdam’s royal palace, and then imagine it being fi lled up 166 
times.

Th is kind of production could not be sustained unless it was balanced by 
deposition and demand. Th e fi rst barge of sand was fi lled in April 1919 and 
was presumably sent off  to the city’s south-extension (designed by Hendrik 
Berlage around 1915). One hundred twenty six barge loads of sand would 
travel up to Amsterdam on a day-to-day basis, delivering about ten thousand 
cubic meters on site per day, and keeping eight to nine hundred people occu-
pied at the site of extraction. Sand travelled over water in barges, making use 
of the North Sea Canal as well as the same barge network that had been in 
service since the seventeenth century. At a fi xed point near the actual site of 
deposition their cargo would be transshipped onto small-gauge railway materi-
al, and subsequently dumped and delivered on the spot. Deposition sites could 
thus receive about one thousand mine cars per day, or forty train deliveries 
(Elout 1930). Th is form of organization depended on horizontal demands, 
but its infrastructure was not so rigid as to become insensitive to temporary 
fl uctuations. When Amsterdam suddenly ordered some extra 800,000 m³ for 
the construction of its 1926 Olympic stadium (35 hectares), the ongoing fl ow 
of delivery could apparently be tweaked enough to meet the city’s demands 
(Elout 1930).

By 1920, elevations were not carried out any more by contractors alone, 
but also by city’s public works department, although they did seem to pre-
fer to outsource the technical liabilities related to elevations (Slot 1996). By 
1921 the city imported some 5 million m³ per annum. Th is comes down to 
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about 50,000 m³ per hectare, or 5 meters of elevation per square meter. Only 
about half of that height, however, typically resulted in a permanent increase 
of ground level elevations. Th e actual on-site height of elevations depended 
on the thickness of peat layers underneath (which could be up to 6 meters in 
some areas slated for elevation), as well as on the amount of compaction expe-
rienced by sand itself. Sand typically expands to twice its size when extracted, 
and only returns to its original compact state about one year after deposition. 
To accelerate this process and to push out excessive amounts of water and peat 
from the subsoil underneath, sand would often be deposited temporarily in 
‘over height’. Calculations and judgments like these were at a sand contractor’s 
own risk – their expertise (and success) partly depended on their capacity to 
make correct rule-of-thumb assessments of sub-soil behavior. A second layer of 
sand would typically only be applied months after the fi rst one; the third layer 
would follow shortly upon the second, until about two to three years down the 
line the surface level would have approximated that of the postulated construc-
tion height. At this point the site would still not have reached maturation. Re-
maining diff erences in elevation would have to be leveled out, and any existing 
over-heights would have to be shifted to future road bed locations – typically 
not until two to three years after leveling had begun. 

Th ese ‘integral’ leveling practices, redefi ned bouwrijp practices as they 
were: not only were sites now being covered in their entirety, but the pace and 
organization of sand delivery itself had also increased. Ballast employed 130 
workers in 1905, a number that rose to 850 by 1919. After a dip in 1925 its 
workforce recovered to the same number as in 1928, but then doubled over 
the next two years into 1500 workers. Th e company’s annual output in terms 
of sand followed the same curve, rising from 115,000 to 2,500,000 in 1930. 
Of those, Berlage’s South extension received roughly 11 million cubic meters 
during its 1920 to 1930 construction period. By comparison: in 1914 a typical 
elevation of streets alone, Ballast’s fi gures reveal, had still consumed 98,000 
cubic meters.37 

Th ese volumes were obviously not set by sand contractors, but it was up to 
them to fi nd the right number of users to rid them of the by-products of exca-
vation and construction. Th e better these numbers matched, the bigger their 
profi t would be. Th is seems evident, but in postwar periods, both output and 
demand became part of central state regulation and its mineral policies. Until 
that time logistics remained the contractor’s private playing fi eld. Questions of 
how sand would be applied, where it would be shipped in from, and through 
what kind of infrastructure typically belonged to the individual realm of sand 
contracting. Sand would typically be delivered ‘drily’ – a word that only makes 
sense in comparison to the ‘wet’ procedure that would be adopted later. Th is 
dry method involved haulage by train (or by truck in the case of elevations 
below 150,000 m³), and a relatively fl exible track infrastructure that could be 
moved across sites. 

37.   Th is fi gure applies to 1914 road con-
struction works in the Sloter polder (Sloter 
Binnen- en Middenveldsche gecombineerde 
polder). Sloter polder was increasingly 
being eaten up by construction spreading 
westward from the city. By contrast, the 
smaller Sloterdijkermeer polder inside Sloter 
polder continued to be used as arable land 
up to 1914 (Sloterdijkermeer had originally 
emerged from Lake Sloter’s reclamation). 
See also ill. 03.3.
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In this period of ‘dry’ delivery, supply and demand were mutually de-
pendent on relatively constant fl ows. Although formally independent, infra-
structural planning and urban planning became mutually dependent on each 
other’s by-products. Construction sites near cities needed sand as much as in-
frastructure needed space to get rid of its surplus grounds. Put together, these 
ancillary considerations gave a boost to the newly emerging form of leveling 
and maturation. Of course, leveling as a practice had already existed. But it 
was now smoothed into its new paradigm of ‘integral’ leveling. Integral lev-
eling seems to underscore a shift in urbanization away from more adaptive 
approaches that were more economical in terms of the resources they used. 
Extending along dikes and interconnecting roads evidently required less sand, 
less expropriations and less demolishing. 

But at same time, this ‘integral’ path did not emerge out of nothing, like 
a deus ex machina. Instead, section-by-section leveling seems to have turned 
the path of reclamations onto the new drug of mechanically supplied sand. 
As discussed, this path was already pre-existent and had straddled both city 
and country in the shape of lake reclamations and urban schemes such as the 
city’s fourth extension. But once it was hooked and made dependent on the 
ubiquitous panacea of sand, the path’s new course got locked into the practice 
of integral leveling. Transitions like these are typically hard to reverse (if fea-
sible at all); now that sand became ever more accessible under the infl uence 
of further technological inventions, retracing its footsteps would not only be 
diffi  cult but close to unthinkable. Integral leveling was becoming as natural 
and self-evident as planning alone.
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Fill and water seem to designate mutually 
exclusive grids within the city. The two top 
maps indicate water board districts and their 
aggregate territorial coverage. The maps 
below, on the other hand, display the 
overlapping ‘grids’ of construction, elevation, 
and sewage networks respectively - all of 
which are indicated as white areas ‘off the 
map’ in the drainage maps at the top.
Note that city parks tend to figure in all five 
maps as drained, sunken, non-sewaged open 
spaces void of fill. 

04.1  |  Urban frontier
Figure versus ground - mutually exclusive grids of drainage and ground 

ground

figure

FROM LEFT TO RIGHT: 

WATER DISCHARGE NETWORKS, 1984 - TERRITORIAL COVERAGE IN BLUE.1

WATER BOARD DISTRICTS (IN COLOR), 1988.2  

FROM LEFT TO RIGHT:

GREATER AMSTERDAM - URBAN EXTENSIONS, 1965.3

ELEVATION MAP OF AMSTERDAM, 2011 - BLUE AREAS INDICATE ELEVATIONS BELOW 
     SEA LEVEL (0 NAP) ; GREEN AREAS INDICATE ELEVATIONS ABOVE SEA LEVEL.4

SEWAGE TREATMENT BOARD AMSTEL- EN GOOILAND, 1975.5  

Stadsplan Amsterdam. Toekomstvisies op de ruimtelijke ontwikkeling van de stad 1928-2003. Rotterdam: NAi Publishers, pp. 

82-83.
4 Algemeen Hoogtebestand Nederland - dataset AHN1, http://ahn.geodan.nl/ahn (accessed 25-01-2011).
5 Zuiveringschap Amstel- en Gooiland, 1975. Kaart van werkgebied van Zuiveringschap Amstel- en Gooiland met boezemwa-
teren en aanduiding van poldergemalen, boezemgemalen en rioolwaterzuiveringsinstallaties (rwzi's) en transportleidingen, 

http://www.archieven.nl/nl/search-modonly?mi-

vast=142&mizig=99&miadt=142&miaet=14&micode=80&minr=764294&miview=ldt (accessed 07-08-2010).

References used in the map:
1 Rijkswaterstaat Meetkundige Dienst, 1985. Waterstaatskaart van Nederland - sheet 25 Amsterdam, 5th edition (1984 situation 

drawn on 1982 topographic map). Delft: Rijkswaterstaat meetkundige Dienst.
2 Rijkswaterstaat Meetkundige Dienst, 1988. Beschrijving van de provincie Noord-Holland behorende bij de 5e editie van de Wa-
terstaatskaart. Watervoorziening en waterwinning in Noord-Holland 1:250.000. Delft: Rijkswaterstaat meetkundige Dienst, 

Bijlage 3.
3 Dienst Publieke Werken Amsterdam, 2003. ‘Agglomeratie Amsterdam’, in: Allard Jolles, Erik Klusman and Ben Teunissen, 

10
7

Of sand fill and water_M04.1-3_150501.indd   107Of sand fill and water_M04.1-3_150501.indd   107 04/05/2015   01:37:3704/05/2015   01:37:37



Nieuwendam-
Noord
Nieuwendam-
Noord

MolenwijkMolenwijk

Coentunnel tracéCoentunnel tracé

Tuindorp OostzaanTuindorp Oostzaan

Westelijke Haven / 
Westhaven Basin

Westelijke Haven / 
Westhaven Basin

Banne Buiksloot NoordBanne Buiksloot Noord

GeuzenveldGeuzenveld

Osdorp - MiddenOsdorp - Midden

Osdorp - OostOsdorp - Oost

SlotenSlotenSloten - WestSloten - West

OsdorpOsdorp

Osdorp - OostOsdorp - OostWestgaardeWestgaarde

Lutkemeer
& Ookmeer
Lutkemeer
& Ookmeer

SlotermeerSlotermeer

Van GalenbuurtVan Galenbuurt

KolenkitKolenkit
Bos & LommerBos & Lommer

Overtoomse VeldOvertoomse Veld
De BaarsjesDe Baarsjes

Westindische BuurtWestindische Buurt

Westlandgracht
Westlandgracht

SlotervaartSlotervaart

Sloterplas
/ Lake Sloter

Sloterplas
/ Lake Sloter

SlotervaartSlotervaart

SlotervaartSlotervaart

BuitenveldertBuitenveldert

jjMoMoMoMoMolenwijkMolenwijk

Tuindorp OostzaanTuindorp OostzaanOoOorprporp Oorp O

Coentunnel tracCoentunnel tracntnentunnel traentunnel trentunnel traentunnel tra éé
N

Right top.  
Ground balance to the Western Harbor District, eastern 

part, 1961. The Westhaven basin shown on the map was 

the first in three basins to be constructed (the 

Amerikahaven basin and Afrikahaven basin  followed in 

1967 and 2001 respectively).

Dienst Publieke Werken Amsterdam, Afd. Haven- en Waterwegen, 1961. 

Grondbalans van het westelijk havengebied, grondbalans oostelijk deel,  
II.176/1/4-5-41.  
Stadsarchief Amsterdam, Blok 0, 268, archief Gemeentelijk Havenbedrijf 

#30185.

Bottom and left.   
Map of all sand elevations after 1945, 1981.

Bous, D. 1981 ‘Bijlage 5. Overzichtskaart zandophogingen na 1945’ in: 

Concept-notitie zandvoorziening Amsterdam, Amsterdam: Dienst Openbare 

Werken Amsterdam, hoofdafdeling Waterbouw.

Stadsarchief Amsterdam, Blok 0, 138, archief Gemeentelijk Havenbedrijf 

#30185.

EXTRACTION SITES IN PROGRESS

EXTRACTION SITES IN PREPARATION

SITES EARMARKED FOR ELEVATION UP TO CA. +1 M 

AVERAGE SEA WATER LEVEL (NAP)

Up to the end of the 1970s urban projects in 
Amsterdam revolved around sand mining pits 
extracted to 30 meters deep or more. 
Post-war extensions in particular, such as 
those around Lake Sloter in the west of the 
city, were premised on the provision of 
massive amounts of sand. Extraction sites 
were organized as closely as possible to those 
areas that had been earmarked for 
development.

The adjoining maps give an overview of the 
areas that were leveled during the period from 
1945 to 1981. The late 50s and mid 60s in 
particular witnessed a surge in leveling as a 
result of which the city's 'bed-plate' virtually 
doubled in size.

Sand tends to require space - whether for 
deposition, extraction or simply to be 
shoveled around. To raise and erase demands 
logistical organization. Ideally, some form of 
material balance has to be worked out, as the 
adjoining drawing of the Westhaven basin 
indicates. More often than not, however, fill 
still had to be imported from elsewhere in the 
city (e.g. the city’s eastern docks), but even 
those sources would eventually run dry.

04.2  |  Urban frontier
Integrated levelling from the 50s to the 70s
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North Sea sands 

04.3  |  Urban frontier
Erasive pipe dreams

LAKE SLOTER |  7.6 MILLION M³ (-30 m).
Slotermeer  1951-52

Overtoomseveld 1953-54; 1960
Slotervaart  1951-5

Buitenveldert 1955-59

LAKE NIEUWE MEER  |  11.2 MILLION M³ (-35 m).
 Slotervaart 1951-55 

Westlandgracht  1956-59
Osdorp 1955-61

Buitenveldert 1955-59

LAKE IJ  |  22.8 MILLION M³ (excl.  output after 1981).
Nieuwendam 1961-67

Buikslotermeer 1961-68; 1963-65
 Kadoelen

Venserpolder  1968-1969
rest : free sand market / dry distribution
VINKEVEENSCHE PLASSEN (-50 m).

Bijlmermeer  1965-1969
Gaasperdam  1968-1969

Amstel III 1966-69

LAKE GAASPER |  8.2 MILLION M³ (-35 m).
Gaasperdammerweg 1979

Nellestein  1970-1973

NORTH SEA  |  25 MILLION M³ (excl. output after 1981).
Houtrakpolder  1968-1972

Westelijke Havengebied  (partially)d
NOORDER IJPOLDER  |  2.6 MILLION M³ (-30 m).

Banne Buiksloot Noord  1971-74
Kadoelen

TWISKE  |  12 MILLION M³ (-25 to -35 m).
Coentunneltracé 1965

KWIJDE BLIKK.
ionfree sand market / dry distributionion

LAKE OUDERKERKERPLAS 0 m). (-50 0 
) Gaasperdammerweg / Gemeenschapspolder (A9) ) 1979

OTHERS: ILLION M³ |  95 MILIL
NSWESTHAVEN / HARBOR BASINSNS  (-15.5 m)

Westelijk Havengebied 1968-19997772 (partially)

SEA CANALNORTH SSE  / IJ
Westelijk Havengebied 1968-8-8-1972 (partially)

Slotermeer  SloSlo 1951-52

GELPOLDERSPIEGEGE  (-45 m)
Geuzenveld GeGe 1951-1953
Nieuwendam Buikslotermeer / NN (partially)

III Amstel II and III 1959-60 and 1966-69
Buitenveldert 1955-59

rest : sand market / dry distributionfree sasa

References used in the map: 
1 Burgers, B.  1965/1970. ‘Dia van een zandvlakte met pijp’ 60×60 mm, 

Scheepvaartmuseum - Collection Amsterdam Ports Association, 

S.9100(5140).
2 Bous, Op. Cit. ‘Bijlage 2. Naoorlogse Zandbronnen’ in: Concept-notitie zan-
dvoorziening Amsterdam, Amsterdam: Dienst Openbare Werken Amster-

dam, hoofdafdeling Waterbouw.
3 Op. Cit. ‘Bijlage 3. Verwerkte Hoeveelheden nat zand’.
4 Op. Cit. ‘Bijlage 5. Overzichtskaart zandophogingen na 1945’.
5 Dienst Publieke Werken Amsterdam, Afd. Haven- en Waterwegen, 1961. 

Zandbalans Westelijke Havengebied per 15-11-1966. Stadsarchief Amster-

dam, Blok 0, 138, archief Gemeentelijk Havenbedrijf #30185.

In 1970 Amsterdam used 6 million m³ of 
sand extracted from Lake IJ and other 
on-land sources. But an equal amount of 
sand was already being funneled in from 
off-shore. Marine sands started to overshadow 
the typical economies that local mining pits 
had provided in over the past 3 decades.

So far extraction from mining pits and 
pre-existing sites of peat extraction had been 
the pivotal point of operation. When projects 
extended over decades rather than years, sand 
could be transported as a slurry through pipes 
rather than being wheeled around. The con-
tinuation of leveling projects over longer peri-
ods of time, essentially enabled whole piping 
grids to be installed, linking future building 
sites directly to their sources of elevation. The 
spoils of sand extraction - pits - could then be 
cycled back into the project in the guise of 
recreational lakes or lake-side locations. 

However, this logic came to transpire as 
shortages in sand started to emerge. By 1969 
sand had to be brought in from ever larger 
distances (such as lake IJ). Ultimately this 
made alternative modes of sand delivery more 
economic and feasible. Projects like the city's 
Western harbor (requiring some 157 million 
m³ or the equivalent of 20 times Lake Sloter)6 
pioneered in the use of saline sand extraction 
directly from the North Sea. While leveling 
intrinsically still depended on pipelines and 
costly installations of desalinization, these re-
strictions would soon be overcome. Better 
dredging techniques and a new fleet of 
hopper dredgers would turn off-shore sand 
into a much more flexible resource that could 
be sourced in intermittent volumes, with less 
planning, and essentially on-demand.

list of sand mining concessions from 1945 to 1981

and their contingent sites of elevation.2

up-scaling cycles of fill. 
Amsterdam equipped itself with pits around its administra-

tive borders, thus effectively taking control of the produc-

tion of fill. Such pits would fit within a logic of closing ma-

terial balances locally (pink circles on map below). Howev-

er, by the 1960s demand started to outstrip local supplies, 

and sand was beginning to be brought in from an ever 

wider range of pits.  

SAND SLURRY EXTRACTED FROM FRESH WATER RESERVOIRS AND BASINS (AMSTERDAM DATA ONLY)3 /  VOLUMES

HARBOR EXTENSION PROJECT - OFF-SHORE MINING

MAJOR LAND RAISING PROJECTS & URBAN EXTENSIONS

SAND SLURRY EXTRACTED OFF-SHORE (AMSTERDAM DATA ONLY)3 /  VOLUMES IN 106 M3

ELEVATED & GRADED SITES 1945-1981

BED-PLATE / CONTOURS AS PER 2010
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Site and quarry umbilically linked

If dry delivery had led to rational reorganizations of extra-urban land into 
leveled fi elds and patches, then other inventions too would soon follow suit. 
In spite of its rather improvised mode of production and displacement, the 
amount of sand travelling to Amsterdam by means of dry delivery, had already 
run up to roughly 30 billion cubic meters by the 1940s (Bous 1981, appendix 
1).

But from the 1940s onwards dry delivery quickly became uncompetitive 
to wet delivery and pumping installations. Piped networks, one had discov-
ered, transported sand quite eff ectively when dispersing it in a slurry of sand 
and water (Nijenhuis and van Winden 2007). Compared to haulage over rails, 
piping networks permitted higher outputs, more fl exibility and hence, more 
effi  ciency. Sand could be pumped straight onto a site from a quarry or a central 
point of transshipment. One of the drawbacks of this method, however, was 
that sand, apart from being a neutral material, also happened to a powerful 
abrasive. Even as slurry, it still caused severe abrasive eff ects on the inside of the 
network’s pipes. Th e ensuing costs of installation and maintenance only made 
sense economically, when they were balanced by relatively high volumes and 
projects that were big enough in size. 

Hence, wet delivery didn’t just introduce slurry pipeline technology into 
the world of sand extraction but it also led to diff erent projects. Apart from 
improving effi  ciency in supply, slurry pipelines also exposed new resources of 
sand, which allowed for a diff erent material balance. With sand becoming 
more and more ubiquitously available, project boundaries would ultimately 
attune themselves to this situation. One of the ways in which leveling projects 
did so, was by doubling into extraction pits. Th ese pits mirrored the elevations 
in size and output and replicated the period’s rising production of sand into 
a growing landscape of pits and lakes that started to dot the entire region. 
Th e logic behind the positioning of each pit wasn’t entirely straightforward 
but typically involved a changing balance between the benefi ts of proximity, 
maintained outputs and reduced costs. However, one of the more determining 
criteria of pit location could also be in the refl exive benefi ts experienced with 
other projects. As demands continued to increase, the provision of sand saw 
the introduction of some form of state collectivism. In a limited number of 
cases this logic got closely entangled with the logic of housing and planning 
itself.

It had all started with the introduction during the 1940s of suction-types 
of devices in dredging. Technically, a suction dredger typically operates like a 
fl oating vacuum cleaner that draws sand through a long underwater pipe or 
tube. Like most dredging techniques suction happens out of water rather than 
on land. When applied to the purpose of extraction, these devices could reach 
down to arenaceous supplies that had so far remained out of reach.1 In so do-

1.   Dredge played a more prominent 
role in landfi lls and reclamation projects 
along the ij creek. One of these landfi lls is 
Zeeburger Island, a former dredging depot 
of the 1930s fi lled up with sludge taken 
from shipping routes on the Zuiderzee. At 
the time the Zuiderzee estuary was still 
open and had yet to be collared off  from the 
North Sea.

facing page:
Sand slurry pumped straight on site, 
Bos & Lommer district, 1953.
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ing, wet extraction suddenly removed impediments that had so far managed to 
put a halt on the extraction of sand. One of these impediments had typically 
been the depth from which sand could be brought to the surface. Open-cast 
mines usually carried on until the pre-determined level was reached, or (in 
the case of continuous mining concessions)2 until technical limitations simply 
became too discouraging to continue. In short: when deeper depths started to 
cut into their profi t margins. 

Th is point was usually reached well before common interests were seen to 
be jeopardized. In the previous century open cast mining had occurred on the 
edge of water and sand, where polders would rise into coastal dunes. Th is made 
it easy to for new hauls of sand to be dragged off  on sand barges, but when 
canal banks caved in under too much quarrying nearby this could impinge 
on the stability of the polders’ bosom grid. Even so, documented confl icts 
remained few. In those few cases where sand mining did seem to go against 
the ‘common interest’, water boards had often found it diffi  cult to impose 
limitations or regulations.3 Essentially quarrying had crept on in the edge of 
the water boards’ jurisdiction, also literally, since extraction never occurred in 
empoldered areas, but rather on their edges, or on higher dune soils.

Now that wet excavation techniques had been adopted, however, quarry-
ing could go right where it was needed the most: the sand-deprived areas of 
polders and marshes. Sand pits allowed for a point to point extraction of sand 
from below the peat surface. Polders had never really been deprived of sand, 
planners realized. It was just that their main geological reserves of sand hap-
pened to be buried under vast accumulations of peat that had kept them from 
being mechanically upturned. Ever since the adoption of pile foundations, 
sand was known to be at thirteen meters down below. But the sponginess 
of the ground had never allowed for its exploitation beyond the immediate 
surface. Sand now suddenly turned into a vast arenaceous plain that stretched 
underneath cities and fi elds like a phreatic surface. Like drinking water, one 
could choose to distribute sand collectively or simply leave it up to everyone’s 
own initiative to strike sand through a local pit or ‘sand well’.

As such, pits altered the extraction landscape substantially.4 Counter to 
their relative small surface dimensions, they could provide much more sand 
than their outward dimensions would lead us to assume. Pits remained opera-
tive for extended periods of time as a result of which they sometimes reached 
a depth of up to 50 or 70 meters. But apart from being lucrative mining con-
cessions feasting on a vast repository of sand, pits off ered a degree of fl exibility 
that was unrivalled at the time. Flexibility had always provided one of the main 
motifs behind the architecture of sand extraction. But counter to e.g. Ballast’s 
IJmuiden concession, which was lodged in the coastal dune hills and unable to 
move, pits were much more mobile: they could be dragged along as a modus 
operandi, and follow almost within the footsteps of urbanization itself.

2.   I have no knowledge of information 
relating how concessions were handed out, 
nor on what grounds. I’m assuming it would 
have been up to the public authorities under 
which the mining locations fell. Locations 
on Lake ij, the North Sea and larger canals 
such as the North Sea Canal clearly fell 
under the authority of Rijkswaterstaat, the 
Dutch State’s National water bureau. On-
land locations would have come under the 
jurisdiction of the applicable Provinces such 
as Noord-Holland, Zuid-Holland, Utrecht 
and much later also Flevoland (which hadn’t 
been reclaimed yet at the time of writing).

3.   Th e state’s water bureaux usually didn’t 
object as long as channels and passages were 
still observed; in so doing, they clearly de-
fended a diff erent sort of ‘common interest’ 
than the one that water boards had always 
sought to defend. Cf. chapter two.

4.   Dutch vocabulary follows the distinc-
tion between wet and dry extraction in 
that words such as zandgat, zandput, or 
zandwinput refer to sandpits resulting from 
wet extraction alone, whereas zandafgraving 
remains more general and may refer both to 
wet and dry forms of sand extraction.
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Hence, borrow pits would trail the construction of local highways at close 
distance. Highways are typically smooth, rectilinear pieces of infrastructure – 
a conception that is often diffi  cult to marry with endemic subsoil instability. 
In the ruling technological paradigm, highways and soft grounds can only be 
brought together through the mediation of vast supplies of sand (rather than, 
say, pile foundations, which would prove far too costly as a technical solution). 
Whereas during the 1930s sand needed to be shipped in by railway cars on im-
provised tracks, new ‘wells’ of sand could now be struck at close distance. Em-
bankments, fl y-overs, underpasses, curves, superelevations and the highway’s 
whole articulate ground-intensive architecture were eff ectively mirrored onto a 
network of neighboring pits. Th is implicit, secondary, geography anchored the 
highway’s architecture – otherwise so aloof – into the local polder landscape. 
Like a vapor trail of construction, pits and extractions emerged at regular dis-
tances along the highway’s trajectory, in the armpits of its interchanges, or 
simply in the open fi eld.5 It’s one of the ironies of material planning, therefore, 
that the ‘universal’, engineering logics of highway construction would be tem-
pered and grounded by the kinds of displacements that they required.

Th is is refl ected in the adjoining mapping of pits and highways [see ill. 
05.4]. It hints at the merger of highways, embankments and quarrying lakes 
into a joint formation that bears witness of some foregone geological (anthro-
pogenic) event. Th is is not to suggest that more primary, design considerations 
were absent in the genesis of this formation. Highways in Holland, one should 
bear in mind, were never purely the result of generic engineering principles 
and highway design codebooks, but they were also vitally informed by land-
scape design.6 Sometimes their trajectory and profi le would be adjusted to 
accommodate the lay of the land; or the angle of repose in superelevations (so-
called ‘cants’) would be manipulated to aff ord better views on the landscape. 
However, the outward eff ects of such considerations seem to be paralleled here, 
if not outrun, by the ripple eff ects of infrastructural resource planning. Perhaps 
in this occasion formal design considerations that would otherwise have alle-
viated or reconciled the impact of the highway were deemed superfl uous, or 
maybe the logic of the road’s material organization was already thought to be 
part of the land. Whichever be the case, pits tapped into a form of adaptability 
that seems to have already been deeply engrained within the lay of the land.

Th e reason as to why pits became exceedingly attractive in this particular 
period is due to the superimposed eff ect of preexisting subsoil sand accessibili-
ty combined with the newly discovered fl exibility of wet extraction techniques.

In essence suction techniques provided a new degree of adaptability, and a 
potential to embed ground fl ows more locally. Suction techniques were highly 
adaptive; to the extent even that extraction off ered a form of reclamation in 
itself. Many of the suction pits were not created from scratch, but had already 
witnessed some form of extraction or the other. Sand could be scavenged from 
abandoned peateries, depleted quarries, meres, lakes, harbor docks and all sorts 

5.   Some of these quarries were fi lled up 
again with dredged material; other ones 
served as dumping grounds for concrete 
and other types of waste. Lakes like these 
are still endemic throughout the region, 
although there are less of these near Amster-
dam, which already had a large stockpile of 
lakes to quarry from. Th e Ouderkerkerplas, 
De Poel and the Noorder IJ-plas are nonethe-
less some remaining examples.

6.   In fact, landscape design underlies 
many of the design considerations that went 
into the construction of the Dutch highway 
system. See e.g. (Nijenhuis and van Winden 
2007).
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of anthropogenic accidents. Accordingly, a whole new range of potential quar-
rying locations re-emerged. Near Amsterdam in particular, extraction could 
settle within the folds of preceding cycles of exploitation, such as peateries, 
docks and remaining lakes. Hence the rather waterlogged Greater Amsterdam 
area would see less new pits being created from scratch than its post-war build-
ing volume would lead us to predict. As former extraction areas could be recy-
cled and reopened, the area’s map did invite for many new points of extraction, 
but a substantial part of these points would literally fall in pre-existing waters 
when superimposed onto the region’s water body ledger.7

Former peateries on the city’s eastern edge (close to the ‘s-Graveland Polder) 
served particular good purpose. Th ey gave easy access to extensive repositories 
of sand while falling within reach of major urban extensions and highway proj-
ects nearby.8 Peat extraction had originally continued until one or two meters 
below water level, after which these open-cast quarries were either abandoned 
or pumped dry. Now that wet extraction techniques were being adopted, the 
underlying layer of sand became extremely lucrative - especially in the absence 
of any top soil layer to strip off  in preparation. Quarrying from existing pits 
also created little extra nuisance, and was believed to carry little side-eff ects. 
Certainly looked at from the surface, quarrying did not seem to make much 
of a diff erence, but underneath the situation could be rather diff erent. Banks 
could start caving in or pits could become too deep and cease to sustain any 
aquatic life due to the dropping water temperature. But such concerns only 
began to play a role at a stage of successive reclamation, which would not 
occur until years later. Until that point extraction and dredging continued to 
explore the new width of technological possibilities that had come to the ex-
tractors’ disposal. Th is width could be quite wide, as exemplifi ed by the case of 
the Spiegelpolder. In this concession near the Utrecht Ridge – representative of 
most extractions except for its particular mode of mining – a suction dredger 
was placed in the middle of the polder. As sand was being sucked up from 
underneath the ground surface, the polder would gradually sink beneath the 
ground water level until planting and trees were fully submerged like a small 
scale Atlantis.

Such extravaganza aside, the fl exibility and mobility of pit extraction was 
one of the main advantages of wet extraction and determines most of its ar-
chitecture. On the one hand pit extraction mechanically replicates a pure-
ly functionalist logic: to obtain sand at the lowest possible cost and in the 
right calculated amounts. But rather than centralizing extraction (i.e. Ballast’s 
quarry at IJmuiden), or dispersing it geographically along the entire course of 
construction (technically possible yet fi nancially unfeasible), wet exploitation 
latches itself onto opportunities, such as docks and abandoned peateries, that 
can be scavenged and reclaimed in the overall quest to process more and more 
sand.

Yet to label the logic of wet extraction as purely functionalist would be 

7.   Th is conclusion draws on database 
information extracted from the gis records 
used by the Netherlands Organization for 
Applied Scientifi c Research tno, June 6th, 
2009. 
8.   Former peaturies-turned-quarries in-
clude Blijkpolder, Wijde Blik, Loenderveense 
plas, Westeinderplassen, Braassemermeer and 
Loenderveensche plas. Most of these peateries 
were close to the Utrecht ridge, which the 

‘s-Graveland Polder (cf. chapter one) verged 
onto as well. Th e Utrecht Ridge formation 
lies east of Amsterdam and consists of 
sandy, Pleistocene hills formed during the 
penultimate ice age (known as the Saalian); 
the lower parts of the ridge, especially 
those nearer to Amsterdam, were popular 
locations for quarrying sand.
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somewhat misguiding. On the fl ipside of their seeming functionality and ef-
fi ciency, pits remain rather un-optimized, secondary and open forms of pro-
duction – certainly looked at from a longer-term perspective. Once they are 
depleted, they lose their purpose and signifi cance with the extraction network 
itself. Pits in that sense, merely replicate an earlier pattern of reclamation that 
could be witnessed earlier in the context of peat concessions and land-reclama-
tions (cf. chapter two). Extraction is inevitably followed by reclamation – but 
the question really is within what kind of project this reclamation then really 
takes place. Once abandoned, extraction facilities (such as depleted pits for 
example) may become germs and embryos themselves within yet another cycle 
of production – usually external to that of extraction itself. Or, alternatively, 
extraction may be pulled inside a larger project which recycles the infrastruc-
ture of extraction within the overall project.

Th ree examples can be given in this context. One is the recreational land-
scape that emerged around pits and quarries; a landscape that consists of coun-
try estates, lodges and recreational facilities that developed in the vicinity of 
pits. Th is example is documented in the mapping series following this chapter, 
which simply juxtaposes two ledgers of information – small-scale construction 
on the one hand, and pits and quarries on the other [see ill. 05.5]. A third layer 
of real estate prices could have been added to it as well, but at this point the 
map is left to speak for itself. Most of the pits that once supplied sand were 
eventually revamped into recreation lakes (although only the shallows ones are 
safe enough to swim in).9

Th e second example consists of an artifi cial archipelago that devel-
oped around the ‘Ballast Bay’ extraction, as described in the introduc-
tion’s fi rst vignette. Th e IJburg archipelago (a suburban housing area in 
the east of Amsterdam) resulted from years of political tussles and plan-
ning, but apart from these narratives, it is possible to argue that it crystal-
ized and settled around the physical germ of the Ballast Bay extraction.
Th e most substantial, third example can be found in the newly created pits of 
Gaasperplas, Sloterplas or that of Lake Nieuwe Meer to a lesser extent. From the 
onset these water bodies were made to fi t within the logic of urbanization. As 
artifi cial lakes they illustrate how, for a brief period of time, the opportunities 
of extraction were pulled inside and reclaimed within urban planning logics. 
Such examples still balance between the material and the immaterial, between 
transient logistics and detached physical remnants, but they do locate a fi eld of 
convergence where ground becomes more substantial to the city, rather than 
serving merely as one of the City’s many composing layers of infrastructures. 

Th e germs of urban pit extraction - Ballast Bay

Th e role of the Amsterdamsche Ballast Maatschappij was not played out after the 

9. Two of the more prominent quarries 
mentioned in the Public Works’ 1981 mem-
orandum on sand, were the Spiegel-
polder and the Wijde Blik (1981) (two more 
concessions of the Amsterdamsche Ballast 
Maatschappij). Both systematically provided 
sand for housing projects nearby (such as 
Bijlmer), although sand from both locations 
is known to have entered the ‘free sand 
market’ as well. In the former, the Spiegel-
polder, a suction dredger was placed in the 
middle of the polder which then sucked 
up sand from underneath the surface level 
(in so doing the polder’s surface gradually 
sunk below water level without any further 
quarrying on the surface). Th e latter, Wijde 
Blik, had already been depleted once before, 
in the service of nineteenth century peat 
production, when peat was used as a heating 
fuel. In the twentieth century sand ex-
traction further deepened the lake that had 
resulted from peat production. Th e result 
would be one of the deepest, coldest pits of 
the area, largely devoid of aquatic life (with 
depths of up to 45 meters). 

Of sand fill and water_4_150501.indd   116Of sand fill and water_4_150501.indd   116 03/05/2015   23:28:4503/05/2015   23:28:45



11
7

age of dry sand extraction, but the company continued to drive sand contract-
ing projects throughout the region. Although Ballast did extend into other 
branches of construction such as concrete slabs, judging by its own promo-
tional campaign of 1969 (featured at the start of chapter 3) and its current fl o-
tilla of hopper dredgers, the company became highly active in wet extraction as 
well. Ballast was most certainly not the only one to do so (others for instance, 
would include Van Oord and Boskalis which remain operative today). But as 
already mentioned earlier, Ballast’s company history off ers one of the more 
readable traces to follow in the rather un-canonized fi eld of sand contracting 
history.

Th e regional resources of sand extraction were not limited to point-by-
point forms of extraction, such as pits and smaller lakes, but they also extended 
onto bigger repositories. One of the main ones to mention within the vicinity 
of Amsterdam itself is Lake ij, a closed off  section of the former Zuiderzee bay. 
Lake ij’s repository of sand has remained relevant up to this day, not least be-
cause of the quality of its (freshwater) sands, and the quantities at which these 
sands available. Encircled by some of the region’s main construction sites of 
the seventies and eighties, including Amsterdam’s new town Almere,10 the lake 
off ered the fi rst off -shore buff ers that could be delved into in order to meet the 
region’s spiraling demand for fi lling sand. Off -shore marine extraction would 
not take place until the late seventies and eighties, but the vector of develop-
ment was clear. Henceforth the future of extraction would delocalize further 
and further until it reached the open, salt-water seas. Meanwhile Lake ij did 
continue to serve a good number of years as a standard grade pit. Today the use 
of Lake ij sands is reserved for situations that demand low levels of salinity, but 
at the time exploitation onto Lake ij was still more rampant and unrestricted.

Lake ij is not to be confused with Lake IJssel or the ij creek, all of which were 
once part of the brackish and shallow inland bay that stretched from the West 
Frisian Islands on the North Sea down into the ij creek and Amsterdam itself. 
Unlike most of the other lakes in the region, Lake ij is not a residual lake. It is 
the southern-most section of this former Zuiderzee Bay, which was re-baptized 
into Lake IJssel in 1932 the moment it was dammed of from the North Sea. 
From that moment onwards Amsterdam was offi  cially barred from open access 
to the seas, although its main shipping route by that time had already been 
replaced by the North Sea Canal. Lake ij is a direct descendant of early twen-
tieth century gargantuan works of fl ood protection by which Holland would 
gain some of its standing as a territory conquered from the seas. Th e Zuiderzee 
had been cut off  from the tidal movements of the open sea, with the distinct 
intention of creating an extra barrier against surging fl oods and storms.11 Once 
the new causeway linked-up the lake’s Eastern and Western shores, the former 
bay had eff ectively transformed into an inland reservoir. Protection from the 
looming threats of the North Sea also meant a more sheltered environment in 
which reclamation could be pursued more safely. Empoldering schemes at the 
time forwarded current Lake ij as the area that was to be left out from new rec-

11.   Th e 1980s saw the creation of a number 
of new towns such as Almere and
Purmerend within commuting distance to 
the center of Amsterdam. Th is policy origi-
nated on the national planning level and ef-
fectively reversed earlier policies which had 
sought to establish new housing districts 
closer by, on the edge of the city - such as 
the Bijlmer district and the ‘Western Gar-
den Cities’ (Westelijke Tuinsteden). It also 
put a halt to a third district (‘New East’), 
which had been been slated for construction 
together with the Bijlmer district. Th is New 
East district would take until the 1990s 
to materialize and be built, but not until 
national-level policies on new towns had 
been dropped in turn. Today it is known as 
IJburg, a suburban development currently 
housing 15,000 people, but scheduled to 
provide housing to up to 45,000 people.

10.   Th is has happened to the extent that the 
idea itself of a ‘recreation lake’ (recreatieplas) 
seems to have become synonymous to a 
retrofi tted sand quarry.
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lamations. It would have been the last remaining stretch of open water amidst 
the panoply of protective dikes and polders. Th ings would clearly not come 
that far.12 Yet the current subdivision of the lake into diff erent compartments 
(comprising the ij creek, Lake ij, Lake Marker and the remainder of Lake IJssel 
itself ) is still a testament to the utilitarian ideas of reclamation that have since 
been abandoned. Crucially however, the issue here is not in fl ood protection, 
but in the parallel economy of ground that Lake ij would come to support – an 
economy fueled by sand production rather than reclamation. 

Having turned from a salt water bay into a freshwater reserve, Lake ij 
provided exceptional prospects for sand extraction. Its arenaceous resources 
were vast; its waters were calm; its lake bottom was shallow and closely within 
reach,13 and more importantly, sand salinity was low, off ering a grain size that 
was ideal for leveling. Filling sand, we should note, is by defi nition a low-
grade, fi ne-grain class of sand as opposed to construction sand whose grains are 
much coarser. Filling sand compresses more easily while remaining compact 
and stable (van der Meulen et al. 2004).14 Like the sands of Lake ij, fi lling sand 
is characteristically of marine origin rather than fl uvial or terrestrial. 

Th e sands of Lake ij provided opportunities for its off -shored exploitation 
at an entry level of seagoing technologies. Th ough technically still a lake, Lake 
ij comes at the size of an inland sea, bar the eff ects of fl oods, waves and salty 
waters. By and large suction and dredging technologies similar to those of land 
extraction could still be put in place. Because of the quality of its sand and its 
ease of access, Lake ij occupies an important stage in the gradual up-scaling 
of sand production. Its sands underscore an evolution in sand extraction that 
had been going for quite a while, but that now suddenly became more visible 
and explicit. As extraction shifted to bigger waters, it became increasingly sea-
borne and started to take on a scale, which had so far been associated mainly 
with channel maintenance and hydraulic engineering. Th is was due to the 
technique of underwater suction, a technique that had been derived from the 
fi eld of dredging but that had spread to other applications such as wet sand 
extraction.

As extraction practices shifted under water, the distinction between dredg-
ing and extraction in terms of the techniques and procedures that they both ap-
plied became increasingly artifi cial. Moving off -shore onto Lake ij, extraction 
became rather indistinguishable from dredging, although clear diff erences in 
terms of intentionality remained. Both dredging and quarrying may deliver 
good quality sand, but when shipping channels are dredged the position and 
depth of these gullies (which remain rather fi xed) are obviously given pref-
erence over the quality of sand. In dredging sand remains a by-product; in 
quarrying it becomes the purpose. At places where sand is plenty, such as Lake 
ij, this creates overlapping opportunities between dredging and extraction. 
When channel maintenance is timed well, the removal of sand bank obstacles 
may be used to feed into the sand chain directly and serve as fi lling sand in 

13.   Only three parts of the former 
Zuiderzee bay ended up being reclaimed – 
Wieringermeer, Noorderijssel and Flevoland, 
totaling up to one third of the original 
Zuiderzee surface (Wieringenmeer had even 
been reclaimed before the Zuiderzee bay 
was collared off ). Th e reclamation of the 
fourth and concluding part of the Zuiderzee, 
called Markerwaard, was abandoned in the 
1980s. Th e Markerwaard’s perimeter dam, 
constructed before the project’s cancellation, 
currently serves as a causeway dividing Lake 
IJssel from Lake Marker.

14.   Th e traditional vessel to sail the 
Zuiderzee Bay / Lake IJssel is fl at-bottomed 
without any centerboard or sliding keel at 
its bottom. Instead, the ship uses two lateral 
keels mounted on each side of the ship to 
improve its sailing trim.

12.   Especially after the experience of the 
1916 fl oods which had wrought havoc to 
the region.
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major elevations.15 But even without these combined benefi ts, sand extraction 
pits on Lake ij were already competitive to on-land extractions. Counter to 
the limited, point-to-point access that on-land pits provided, Lake ij’s shallow 
lake bottom off ered almost ubiquitous access to fi lling sand. Obviously, these 
advantages did not go lost on sand extractors, who were quick to exploit the 
benefi ts of off -shore pits onto Lake ij. 

Ballast Bay and Werkeiland (literally, Artifi cial Island) are some of the phys-
ical remnants of this gradual move towards broader waters. Th ey are part of a 
physical formation that crystallized around the increasing circulation of sand 
in the continuing makeover of City and territory. Werkeiland started out as 
an artifi cial island where sand dredging vessels could call in to dispose of their 
cargoes. Dredging vessels could then use the islet to transship their cargoes 
of dredge and sand, or to take refuge from storms in the ‘Ballast Bay’ nearby, 
created for that purpose. Other extraction islands within the same geography 
would include De Drost, Warenar or Hooft Island.

Th ese off -shore locations emerged from Ballast’s logistical sand extracting 
needs: the served as ancillary nodes in a chain of infrastructure that helped 
raise major urban districts and motorways nearby.16 Th e physical formation of 
Ballast Bay serves as one of the few material remnants of a chain of provision 
that has sunk back into the folds of time. Whereas this chain is still traceable 
in its origins and depositions (and mapeable, as documented in ill. 01.3 and 
05.3), its in-between nodes usually are not. We can retroactively reconstruct 
the position of railway tracks, pipelines, pumps and transporter belts that 
helped bring sand from source to destination, but to do so wouldn’t necessar-
ily make this in-between network any more substantial. Similarly, Ballast Bay 
can be used to pull our sand narrative from under layers of dust and salvage it 
from collective oblivion, but that is not really the issue.

Th is is not to say that Ballast Bay is irrelevant, far from it. Th e Ballast Bay 
formation served as a major traffi  cking station and a relay point of human 
sedimentation that led to the construction of a big part of the city as we know 
it today. Billions of cubic meters went through this pass-through right into 
extensions such as Bijlmer and Velserpolder, as well as the embankments of 
the A9 motorway nearby. Ballast Bay, like an arenaceous Ellis Island (it too, 
ironically, a landfi ll mostly made up of ballast spoils), would lay the material 
foundation of the City to come. While rather forgotten and overlooked, the 
Ballast Bay formation is one of the last physical markers of the sand chain’s 
mutable architecture while extraction was still allowed on land.

Th e larger point about Ballast Bay, i.e. what makes it remarkable in our 
narrative, is that independent of whether we choose to insert it into a recon-
structed map of networked extraction or not, the lake island formation man-
aged to lead an after-life beyond its incarnation as a sand-dispensing node. It 
became a germ of other developments beyond extraction itself: a reluctant in-

16.   Th e goals of dredging and sand 
extraction are not mutually exclusive, and 
ideally dredging and sand production can 
be combined. When a shipping channel 
slated for deepening passes through a bank 
of good-quality sand, the profi ts of sand 
production may actually be used to cover 
for the expenses of dredging itself.

15.   Th is means that in practice only 
fi ne-grained, low-grade supplies of fi lling 
sand (< 210 μm) are put to use, which are 
unsuitable for any other type of application. 
Coarse-grained types of sand (≥ 210 μm), on 
the other hand, are much harder to obtain 
(they’re only deposited much further up-
stream along river beds), but they meet more 
closely the demands of industrial production 
(glass, concrete etc.).
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termediary between various ground-related fl ows and issues – issues that were 
contingent on sand and ground, but that quickly spread beyond their material 
discussion alone. 

 

Th e Ballast Bay peninsula was built out of debris from a concrete bridge 
nearby, whereas its bay harbors one of Lake IJssel’s deepest pits (oxygen-poor 
and hence devoid of almost any life). Th e pen Island, another constituent of 
this bay formation, is a dumping site and a deposit of dredge, sand, peat and 
clay scoured from canals and the construction site of a power plant nearby.17 
Th e island is an amalgam of ground resources that had to be diked in to save 
its liquefi ed grounds from spreading out into the lake. While ground accumu-
lated on top, marketable sand was sucked from underneath the lakebed that 
the island was sitting on. In the meantime, the Diemer Levee continued to act 
as the southern boundary of this pen deposit. Th is thirteenth century edifi ce 
built out of clay, ended up being one of the city’s main toxic dumps. Cut off  
from the mainland since the construction of the Rhine Canal, it had gathered 
a host of unwanted activities over time. At the time, a dump site had only 
seemed like the logical next step. Yet when the IJburg project came up right 
next to it (one of the largest land raising projects of the 1990s and 2000s) the 
levee too had to be salvaged and reclaimed. With the advent of this project, 
the local extraction landscape would fi nally slip into the ambit of the city’s ex-
panding housing development business. Brown land reclamation would mark 
the beginning of yet another cycle of exchange and compensatory measures. 
Th e fi rst cycle, described above, had been set in motion by the damming off  of 
the Zuiderzee Bay, which had turned the sea into a calm lake and transformed 
its shores from tidal gradients into a set of more or less gratuitous dikes (cf. 
also circular map inset within ill. 01.1). Th e second cycle took revolved about 
the salvaging of the fi rst and the exploitation landscape to which it had invol-
untarily given rise. 

In this cycle fi lling sand continued to act as a binding agent, an eff ective 
and lucrative conduit where diff erent fl ows of ground could be balanced off , 
and diff erent ad-hoc logics could be knotted together and recombined. As 
cleaning up the ground proved rather unsuccessful, sand served to seal off  and 
cap the Diemer Levee with a ‘pristine’ layer of fresh deposits, and redress the 
area as a new site for recreation. Th ese new deposits required only a minor di-
version of fl ows, compared to the volumes of sand involved in the construction 
on the adjacent IJburg project. Th e IJburg project had been conceived of as an 
archipelago of new, suburban housing islands. Rather than diking and pump-
ing, the construction of these islands was premised on the deposition of some 
250 million cubic meters of sand (Huisman 2008).18 Th is was to be dredged 
from major shipping gullies nearby and then sprayed below water in thin con-
secutive layers, a procedure prosaically labeled as the ‘pancaking’ approach. By 
that time manipulation of the lakebed had become more restricted, specifi cally 
in this part of Lake ij which had been shortlisted as a nature reserve. Even 

18.   Th is power plant was owned by the Pro-
vinciaal Elektriciteitsbedrijf van Noord-Hol-
land or p.e.n. after which the pen island 
was named. Today the island has been 
rechristened into Diemer Vijfhoek (Diemer 
Pentagon) by the State’s forest management 
organization of Staatsbosbeheer, currently 
owning and managing the land.

17.   I’m referring to the eastbound A6 Mo-
torway which leads from Amsterdam to the 
German-Dutch border. Other fragments of 
Ballast’s logistical network include the Nes 
Island, a so-called holm on the Vecht River 
that was acquired by Ballast during the fi rst 
part of the twentieth century. Peculiarly, 
only the contours of this island remain. Its 
donut shape results from the quarry that 
was operating on the island and the lake 
that emerged in its wake.
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when the anthropogenic deposits of the IJburg development were clearly not 
as harmful as earlier projects, they were considered invasive enough to require 
compensation in the shape of nature restoration. Perhaps not so surprisingly, 
these too would come in the shape of arenaceous circulations. Other sandy 
islands off  the lake’s eastern shore were summoned from the water to create 
a protected bay environment – this time not to shelter dredging vessels, but 
to shelter migratory birds and to make up for their loss in natural breeding 
space.19 

In so doing Ballast Bay had eff ectively become an archipelago composed 
of diverging initiatives. Each of those initiatives was quite insular – literally 
and fi guratively – and rather turned onto itself. Th eir rationalities revolved 
around internal profi t margins, but also involved considerable spill-over eff ects 
at times – not just toxic ones, but also less problematic ones in the shape of 
little islets, bays or profound off -shore pits. Juxtaposed in time, these projects 
now interacted to produce an outcome that became increasingly substantial. 
Side-eff ects of previous projects were reclaimed in the following one and so 
on, until they all clotted into a new off -shore formation bound together by the 
ubiquitous agent of sand. 

Today, IJburg’s consecutive and second phase is technically still on the 
agenda, but as the housing and fi nancial crisis drag on, it is becoming increas-
ingly unlikely. As we speak, some six million cubic meters of sand, already 
allotted and planned for, still await an alternative planning allocation.20 Th at 
may sound more problematic than it really is. In its current confi guration the 
sand extraction apparatus is organized around fl exibility. Until these millions 
of cubic meters are actually dredged or quarried, they remain a rather virtual 
supply. Th is is not to say that dredging onto Lake ij may not experience any 
diffi  culties. In the long run, if the housing and construction crisis drags on, 
dredging may be deprived of its traditional outlet for sand. But dredging is 
just one part of a bigger chain of production that has always revolved around 
fl exibility. I will return to this aspect in the following chapter.

Given the amount of handling and traffi  cking involved in the creation 
of stable grounds region-wide, it was not unnatural for substantial, physical 
developments such as Ballast Bay to occur. Unlike IJburg itself, I’ve suggested, 
the wider archipelago evolved without any blueprint, spreading out from its 
material nucleus around Ballast Bay. Its emergence as a sprawling archipelago 
essentially questions the true extent of the projects by which it was composed 
and hints at the persistent agency of sand underneath them all.

Even so, the fact of the matter remains that in most of these cases sand 
remained external to the rationale of the project in which it would be put to 
use. Highways and island archipelagoes did not draw any direct value from the 
borrow pits and quarries that were instigated by their material demands. How-
ever, this would not always be the case. In some cases extraction did not remain 

20.   E.g. the Luwtedam (Shelter Dam) off  
the Waterland coast.

21.   I’m referring to 600,000 tons of sand 
produced by major dredging works, such as 
the shipping gully between Amsterdam and 
Lemmer, a local harbor just across Lake IJs-
sel. Waste sand produced by the deepened 
Amsterdam-Lemmer gully (originally to 
be fi nished by 2012) had been slated to go 
directly into IJburg’s second phase. While 
the second phase of the IJburg project 
remains suspended, the fate of earlier 
reservations like these also remains unclear. 
(Blom and Ontwikkelingsbedrijf Gemeente 
Amsterdam (afdeling Bodemcoördinatie en 
Grondbank) 2010; Blom and Ontwikkel-
ingsbedrijf Gemeente Amsterdam (afdeling 
Bodemcoördinatie en Grondbank) 2011). 
Th is particular consignment of sand is just 
one among many surplus fl ows of sand. At 
the time of writing, surplus sands resulting 
from ‘overheights’ elsewhere on IJburg’s 
phase one islands, are being redirected into 
the construction of a new island, called the 
Center Island (Centrumeiland). It would 
seem likely that this island receive the 
dredgeates of the Amsterdam-Lemmer gully 
as well. By way of comparison: the embank-
ment for IJburg’s second causeway, linking 
the east end of the island to the mainland re-
ceived 900,000 m³ of sand, which was slight-
ly more than needed. Its surplus amounts are 
currently being transferred to the Centrumei-
land landfi ll. Another construction site on 
the archipelago’s Zeeburger island, is slated to 
consume 1,200,000 m³ of sand.

19.   More specifi cally, sand was sourced 
from the shipping gully between Am-
sterdam and Lelystad, which had been 
scheduled for deepening and widening to 
accommodate for modern inland shipping 
dimensions. At the particular location of 
the gully however, sand was only found at a 
depth of twelve meters, below eight meters 
of clay and peat.
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a secondary result of planning and construction, but it was vitally absorbed 
into the rationale of planning itself. Th is is documented in the last descriptive 
section of this chapter.

 

Urban lakesides

“Th e Garden Cities had been planned with lavish amounts of open space and 
public parks, using Lake Sloter as its nucleus of development. Everything about 
this area was new: its houses, its streets, its schools, its churches and of course the 
recreation area around Lake Sloter.“ 21

Pits such as those of Lake Sloter and Lake Gaasper (Sloterplas and Gaasper-
plas respectively), were essentially part of the logic of post-war urban develop-
ment. As long as wet extraction was in full swing, City and territory evidenced 
a close linkage between the logics of sand production and sand mining. Th is 
was nowhere more evident than in the city’s centralized housing production. 

Early post-war urban extensions like the fi fties’ Nieuw-West district, the 
sixties’ Bijlmer in the southeast of the city, and Buikslotermeer in the north, 
had strongly pushed the demand for sand upward.22 In part this was due to the 
scale alone of these projects which had to cover larger areas in a short amount 
of time, but partly also because these projects consisted of housing schemes 
that relied more heavily on subsurface stability and accessibility. Modernist 
schemes typically depended on a vastly increased amount of public space, com-
pensated by higher and more concentrated buildings, often in places where 
subsoil stability was even worse than the places that had been built up so far. 
Th e stability of the Bijlmer area for instance was notoriously bad. Lake Bijlmer, 
or Bijlmer in short, shares its morphogenesis with places such as Lake Lutke 
(documented earlier on in chapter two) and Watergraafsmeer, both deep-lying 
polders that were reclaimed from the region’s pre-existing geography of lakes.23 
Following its seventeenth century reclamation, Bijlmer would witness a new 
phase of production in that its surface was brought to level with adjacent ar-
eas.24 Only by being elevated to the same platform of urban construction, 
it was argued, Bijlmer and other newly constructed areas could support the 
roadbeds, sewage and pumping grids that went together with their promotion 
into full-blown urban districts.

Leveling was not purely an objective technical precondition for develop-
ment; it also happened to chime in well with expansionist tendencies at the 
time emanating from Amsterdam’s town hall. A pamphlet of the late 50s ,em-
anating from Amsterdam city hall and directed at national members of par-
liament proclaimed: “Amsterdam needs to have full authority and control in 
developing the city’s Southeastern extension (Slot 1996, 181, translation kb).” 
Only the central city, the pamphlet asserted, would have the technical appa-

22.   Quote taken from the introductory text 
to a photo exhibition at the Van Eesteren 
Museum on every-day live in Amsterdam’s 
Nieuw-West district (New West, 1950-
1971). Nieuw-West had been designed and 
instigated by Cornelis van Eesteren, head of 
the urban development unit at Amsterdam’s 
public works department between 1929 
and 1959. In returning to this period, the 
museum’s exhibition sought to express its 

“fascination for the potentials that undefi ned 
space may still off er”. Pionieren in het 
zand, http://www.vaneesterenmuseum.nl/
index.php?id=41 (accessed 20-09-2012), 
translation kb.

23.   Th e Nieuw-West district is also known 
by its somewhat euphemistic sobriquet of 

‘Western Garden Cities’ or ‘Western Garden 
Suburbs’ (Westelijke Tuinsteden). Th is name 
acts as a general denominator for new ex-
tensions in the west of the city, which were 
constructed throughout the 1950s and 60s 
(although the idea to do so traces back much 
further to plans made in the 1930s, such as 
the General Extension Plan or aup). Today, 
these neighborhoods typically include 
Slotermeer (1951), Bos en Lommer (1953), 
Geuzenveld (1953), Slotervaart (1954), 
Osdorp (1957) and Overtoomse Veld (1957) 
(years indicate starting dates). Conversely, 
the foundation stone for the Buikslotermeer 
neighborhood (across the ij in the north of 
the city) was laid in 1965, whereas construc-
tion for the Bijlmer neighborhood only truly 
began in 1966 to fi nish around 1975.

24.   Some notes about Dutch polder nomen-
clature. Th e name of Bijlmer, apart from 
being a 1960s development, is a short-hand 
for the Bijlmermeer Polder (reclaimed in 
1627). Meer means lake in Dutch; when a 
lake is reclaimed into a polder and conse-
quently pumped dry, its name is adjusted 
to refl ect that change. Th e name of Bijlmer 
Meer (Lake Bijlmer) thus changes into Bi-
jlmermeer (meaning the polder and locality). 
Similarly, the names of Haarlemmer Meer, 
Lutke Meer or Buiksloter Meer transformed 
into Haarlemmermeer, Lutkemeer and 
Buikslotermeer respectively the moment they 
were reclaimed. 
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ratus necessary to apply the requisite elevations; only city hall would really be 
able to bear all fi nancial consequences.

Leveling, its complexity and its costs, provided extra intellectual fodder 
in the raging political battle for the assimilation of neighboring boroughs and 
townships under the administration of the ‘main city’. Centralist tendencies 
like these were not solely expressed through political bickering, but clearly 
emerged in conjunction with the post-war housing project itself. Th is project 
that was largely premised on centralized planning and the modernization of 
the building trade – including the processes of standardization, industrializa-
tion and mechanization, which modernists had always anticipated (Wagenaar 
2011b, 89). Th e spiraling practice of leveling and its increasing centralization 
of sand production clearly fi tted within that same trend. In fact, during the 
whole of the post-war period the practice of leveling was made entirely subor-
dinate to housing production. Fill thus came to represent the best and worst of 
the modernist era: the great promise of post-war housing improvements – that 
pioneering age of dust and sand – as well as the total obliteration of vernacular 
lands in the shape of endless tabulae rasae.

Somehow however, as a material fi ll had always managed withdraw itself 
from planning’s totalizing vision. As a resource it still had to be sourced, mined 
and extracted. So even when its deposits were brought in line with sanctioned 
visions of the city, it still managed to fl ourish and proliferate in the corners of 
planning’s control. I’ve already argued that this implicitly led to a geographical 
footprint that could rival that of the offi  cially endorsed city. Th is is not to say 
that no eff orts were made to bring the aspects of mining in line with planning. 
But this eff ort mostly consisted of managing the eff ects of externalization, es-
sentially through generic policy frameworks on mineral resource extraction. 
Th e substantiality, locality and contingency of extraction itself were never ex-
plicitly called in. Th is is probably to the exception, as I will show, of the period 
of Lake Sloter or Lake Gaasper. But even here the continuous mining for fi ll 
proved a phenomenon that was too slippery to fully contain.

In a 1981 memorandum, the city’s department of Hydraulic Engineering 
(Waterbouw) - itself a part of the city’s extensive Public Works Department 
- revisits the original considerations that led the city to take supply into its 
own hands during the previous three decades (Bous 1981). Th is document, 
succinctly called “concept note on the provision of sand in Amsterdam”, is 
remarkable in that exemplifi es the scarcity of explicit planning traces by which 
we could retrace the usage of sand. Explicit documents on sand remain few, 
even within the city’s own records. Th is is paradoxical in a way, since almost 
every project, whether it was a harbor, dock, or a housing area, had to be 
summoned virtually ‘from the bogs’. Th is made sand entirely indispensable 
in the development of any kind of project, especially since it had eff ectively 
become the major material agent in the reconditioning of grounds. Numbers 
and fi gures on sand do lace through many archives and project records, but few 
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of the charts and balances in which sand openly fi gures exceed the level of the 
numeric. By contrast, the memorandum, although clearly not the most of in-
spiring reads, gives a glimpse at least, of the impulses and policy predilections 
that hide behind these numbers.

Starting from the early 1950s, we learn, the city’s new districts began to 
send waves of material demand through the territory at large – especially in 
the shape of fi ll and sand. Th is change was refl ected in the way the sand mar-
ket and its supply networks rearranged themselves around the surge in sand 
demands. If governments (and local governments in particular, given the de-
centralized tradition of policymaking in Holland) put themselves to the task 
of producing mass housing, there was no reason as to why they couldn’t do 
the same for ground and sand. Now that demands for sand had shot up and 
seemed to be perennially fi xed at this level, the material supply of sand began 
to be seen as a public assignment. Sand supply networks didn’t just require 
collective regulation anymore, so it was believed, but they essentially also de-
manded collective, municipal organization and control.

As the memorandum reminds us, up to the 1950s sand had mostly been 
circulated and supplied outside the control and management of the city itself 
(Bous 1981). So far, the city’s Public Works Department had been in charge of 
public housing and urban development, including the allocation of construc-
tion sites and the production of building plots themselves. Th is is not a minor 
feat, but quite crucial to understand why the city was so inclined to push its 
approach on sand after the 1950s yet one step further. 

Following so-called liberal urban developments of the late nineteenth cen-
tury, Amsterdam had already put regulations in place regarding the ownership 
of plots; regulations that proved exceptionally tight even in comparison to 
other Dutch cities. As far back as in 1894 the city council had decided in favor 
of a proposition that would ban the free sale of land and plots (Bous 1981, 
20–21). Concessions to private development companies would be scrapped 
and taken over by public bodies, including the development of building land. 
Henceforth all land that came up for (re-)development would be obtained 
by the city. It would be drained, leveled and hooked up to any emerging grid 
(such as those of sewage and fresh water), but never sold off  again. Th is marked 
the beginning of active municipal land-use policies in which plots would be 
leased out for a fi xed period of time only (typically every forty years), irrespec-
tive of the buildings that they contained. One of the arguments in favor of this 
rule at the time had been that it allowed for more ‘rational’ urban plans and 
schemes to be developed which could now be thought through ‘more thor-
oughly’ (Bous 1981). Streets were often given as a typical example in favor, 
since they could easily be shown as having suff ered from the logics of reselling. 
Late nineteenth century streets had often been dimensioned too narrow to 
allow for more ground to be sold off  as profi table building ground. Even in 
terms of their period usage, it was argued, street profi les and widths had often 
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been insuffi  cient, in spite of the fact that cars had yet to be introduced to them.

By adopting its ‘ground lease act’, the city had virtually abolished the 
planning distinction between public and private land, since all developed land 
would henceforth remain under the supervision of the city (be it under dis-
tinct ledgers of public and leased land). Th is had no immediate impact on the 
design of new plans. Hendrik Berlage’s 1920s plans for the city’s southern dis-
tricts,25 for instance, although remarkable in many ways, held on to the classic 
pre-modernist divisions into building blocks and streets. It would take another 
few decades before this public-private boundary, though already canceled out 
by the city council’s 1894 decision, would ultimately be consumed as a design 
parameter. When the city’s General Extension Plan by Van Eesteren and Lo-
huizen fi nally was disclosed, one of its main features was the reallocation of 
private open space into a vast public resource of recreational space, but this 
plan would not go into execution until the 1950s. 

Th e abolishment of the public-private boundary and creation of fi xed leas-
es did, however, leave a more immediate impact on the way in which ground 
would be handled. Th e creation of long-term leases marked the beginning of a 
new budding expertise that was centered on the granting and leasing of plots. 
Th is budding expertise soon evolved into the creation of a separate, specialized 
municipal body in 1921, called the Grondbedrijf, which would be quite liter-
ally the city’s ‘ground-producing branch’.26 

Ground thus already entailed an expertise that the city prided itself upon 
when it reconsidered its approach regarding fi ll and sand in the 1950s. Pits 
and sand, as far as the 1981 memorandum believed, would thus entail only a 
minor, natural extension of the city’s existing fi fty-year-old monopoly; a con-
viction that is not even that far off  from reality, as the previous history showed. 
As the memorandum reminds us, the city’s control and skill in this area were 
already quite well established. But whereas the links between production and 
consumption had so-far shaped City and territory only implicitly or indirectly 
at best, the adoption of sand production into planning logics would impose a 
new set of demands. From the 1950s onwards, extraction suddenly emerged as 
an explicit factor in the urban plans themselves.

To give an overview of sand regulation so far, the 1981 memorandum’s 
writer looks back onto the city’s self-adopted sand supplies from the 1950s to 
the 1970s, and weighs up a number of options and future policy recommen-
dations for the future (i.e. after 1981). Th is was not an irrational thing to do. 
In 1981, at the time of the memorandum’s writing, a reevaluation of Amster-
dam’s ground policies had become imperative. By the 1980s the post-war tide 
of sand demand within the city had not only started to dry up, but production 
had also started to gravitate towards the seas, more particularly to Lake ij and 
the North Sea; that is, away from cities and away from locally embedded forms 
of mining, which had begun to be met with increasing forms of civil protest 26.   ‘Plan-Zuid ’, later to be known later as 

Rivierenbuurt (River District).

25.   Originally, the Bijlmer’s lake bottom 
was situated at -4.2 meters below nap. By 
comparison: the Watergraafsmeer, the deep-
est of all city districts is located even lower 
at minus 6.2 meters. In 1963 Amsterdam’s 
Public Works Department (pwd) started 
pumping 11.5 million m³ of sand from the 
Vinkenveen and Muiderzand pits into the 
Bijlmermeerpolder. In 1965 alone, 181.5 
million guilders (usd 50.4 at the exchange 
rate of that time) would be spent on consoli-
dating and ‘readying’ the site, counter to the 
originally estimated 160 million guilders. 
In the end, the defi cit would run up much 
higher. Today Bijlmer’s surface is situated at 
2 to 3 meters below nap.
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since the 1970s.27 Still, in looking back onto the recent past of city supplies, 
the memorandum exudes the preceding epoch’s mentality towards ground. 
Government control was largely assumed central – certainly more so than in 
the quasi-liberalized situation that defi ned the 1990s and 2000s.

During the 1950s sand would be obtained from what the memorandum 
labels as the ‘free sand market’, and it would be used in smaller-scale projects 
downtown, notably in ‘old-town’ locations such as sports fi elds, parks or small 
repairs to local roadways. “For such relatively small amounts,” the report ar-
gues, “organizing and putting up these fl ows of sand on the city’s own account 
wouldn’t have paid off  (Bous 1981, 1, translation kb).” Evidently, urban devel-
opments from the 1930s to 1950s, such as Zuid or West, did receive sizeable 
quantities of market sand. Th is came up earlier as well in this chapter. Most 
of these supplies were delivered through provisional routes such as Ballast’s 
removable track network. Although, technically speaking, these developments 
were still too far out of town to be called old-town locations, they had been 
raised and leveled through ‘dry’ procedures, using resources that stemmed 
from the ‘free sand market’. Whether this market really constituted a openly 
accessible, level playing fi eld, unhindered by any price-fi xing or preferential 
treatments, is of course a diff erent matter. Given the shady character of lib-
eralized sand and ground trading businesses during the 1990s and 2000s, it 
wouldn’t be unreasonable to assume that competition alone was not the only 
mechanism at play – even as far back as the 1930s. 

Th e fact of the matter is that until the 1950s, competition between distrib-
utors was deemed suffi  cient as a regulating mechanism. Th e free market helped 
organize and plan for sand supplies: even when it wouldn’t necessarily have 
steered supplies in the right, low-cost direction, contractor-based deliveries 
(as a form of organization and regulation) certainly didn’t hinder the city in 
pursuing its own plans. From the start of the century Amsterdam had been at 
the source of a regional expansion in the consumption and circulation of sand. 
Th is chapter already quoted the city’s ground lease act and Van Niff trik’s plan 
as indicators of this sudden upturn in demand. But city planners had never 
given any indication that they might want to assume control over sand pro-
duction as well. Th is was refl ected in the accounts of market distributors, such 
as Ballast. During the 1920 to 1929 period Ballast’s company records mention 
the deposits of roughly 10.7 million and 2.1 million cubic meters of sand in 
Uitbreiding Zuid and Uitbreiding West respectively.28 Th ough, strictly speaking, 
these developments did not take place on old-town locations, they did draw 
on free-market supplies well above the level of petty ground fl ows, as the sand 
memorandum tried to suggest. Soon however, quantitative fl ows like these 
would shrivel in comparison to the volumes of ground that new developments 
started to consume. Elevations had been going in Nieuw-West since the 1950s, 
but by the end of the 1960s they were joined by those in the city’s northern 
end as well as those of the city’s newest Bijlmer district. Th is surge in consump-
tion critically coincided with the introduction of wet extraction techniques.

28.   Th is shift is epitomized by the city’s 
Harbor extensions project of the seventies 
and eighties, to which I will return in the 
following chapter.

27.   Th e Gemeentelijk Grondbedrijf was 
established on January 1st 1921 and became 
a separate municipal company in 1978 (Slot 
1996).
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Wet-applied sand, the memorandum argues, as opposed to dry-applied 
sand, would meet Amsterdam’s spiraling demands for sand much more closely 
(Bous 1981). Large-scale developments such as those in its western suburbs or 
Bijlmer were better served, the city argued, when pits were organized in close 
proximity to these sites, if not directly on these sites themselves.29 Suction 
devices, dredgers, sand pumps and high-pressure tubes were assembled into 
a territorially-scaled installation, a large sand-making machine that could jet 
out and dump sand directly on-site, without any in-between transshipment. 
Pumping sand directly from the pit onto the site allowed for much higher vol-
umes and more effi  cient exploitation rates. Its rationality (or ‘primarity’ in the 
words of Remy) and its economies of scale were swiftly picked up by planners. 
Suction also carried the extra benefi t of allowing pits to be organized in close 
proximity to the sites of application.

Whereas the previous logic of supply had depended on fl exibility as pro-
vided by a demand-driven market, the new logic was premised on high and 
almost continuously upheld demands on the part of the city and its projects 
of urban expansion. Previously sand would be ordered wherever and whenever 
needed, without much concern about the locations or the sites to secure it 
from. Suppliers would extract it at nearby locations and quarries - typically 
abandoned peat exploitations and polders near the Utrecht Ridge. At the time 
this network of smaller-scale contractors and suppliers had seemed more fl exi-
ble and more in line with the prevailing approach. 

However this logic expired the moment that fl exibility became less im-
portant and post-war demands for sand started to surge. By that time con-
struction had become entirely dependent on the ubiquitous panacea of sand; 
and demand had risen to such a level that it began to appear pinned at a con-
stant high. As mentioned, this was not just the result of a change in tradition 
in construction techniques, but it was also a consequence of the choice to build 
on increasingly soft grounds. Paradoxically, these developments’ increased 
building height came with a bigger reliance on pile foundations. But this hy-
pothetical reduction in the need for sand-based stability was entirely off set by a 
vast and simultaneous increase in open space. Given the modernist schemes en 
vogue at the time, a large part of this space tended to be public and therefore 
relied on a higher standard of consolidation than the one that was off ered by 
deep-lying polder grounds. But even without being public as such, open space 
that was consolidated – whether it was public in the ‘true’ sense of the word, 
or simply located in between buildings – still added onto the effi  ciency of 
construction and thus of the site itself. More detailed, small-scale mechanical 
grading would have demanded more laborious forms of site management, or 
some rudimentary form of choreography at least, to space out construction in 
place and in time. Vast, unrestricted fi elds of consolidated ground were much 
more conducive to the effi  cient organization of construction sites, as compared 
to spot-wise leveling only in those places where it would have been geophys-
ically required. Now that sites were being leveled through piping techniques 

29.   Th ese numbers are obtained by adding 
up the quantities listed in Ballast’s 1930 
memorial book (Elout 1930).
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and a sand-in-water slurry, the latter would have been even more diffi  cult to 
achieve.

In this new, quasi-permanent situation of amplifi ed demands, supply could 
be organized more effi  ciently and swiftly if city administrations assumed con-
trol over production itself. As such, sand production would soon join sand con-
sumption under the centralized control of city administrations. Th is meant a big 
change in approach. Not only in practice since production suddenly had to be 
accommodated within the boundary of the city; but also implicitly so, since quar-
ries would have to be pulled within the boundaries of the ‘urban project’ itself. 
Th e organization of extraction within city limits had already seemed counter-
intuitive in a fundamental way. Extraction typically resulted in pits, whereas 
the City had always expanded and claimed its ground through the annihilation 
of such ‘pits’ (i.e. lakes and low-lying land). Ground matter had never been 
balanced within the confi nes of the city, but within much wider circles of 
exchange that extended to up hills, coasts, regions, seas or indeed across conti-
nents in the case of ballast spoils. In fact, one could argue that the whole point 
of the City resided exactly in processes of accumulation and concentration (of 
capital, goods, labor etc.) rather than in a process of redistribution and evening 
out. Th e extraction of regional sand reservoirs therefore appeared more ‘natu-
ral’ outside the City or within its margins at the very best, rather than within 
the city itself (although the latter clearly depends on how one defi nes ‘the City’ 
geographically and conceptually).

Now, while developments and extractions had always mirrored each other 
implicitly – that is, at a safe distance without any formal project ties – they 
were suddenly forced to observe one another within the confi nes of a single 
urban project. Th e use of the word urban project is obviously anachronistic 
at this point.30 During the 1950s and 1960s projects (still) proceeded entirely 
under the tutelage of a single developer, i.e. the city’s administration. Typi-
cally, local governments would take care of the whole quarry-to-plan process 
leading from expropriation, extraction, leveling and raising up to design and 
construction themselves. What I’m referring at is that mining and construc-
tion suddenly had to be attuned to one another, even when their phasing and 
time-span tended to diverge. A mining concession would typically continue to 
run over decades rather than years, whereas housing projects typically did not 
– unless, of course, they would prove to be of some exceptional magnitude or 
scale, such as Bijlmer or West.

Th is evidently created diffi  culties. Typically, mining could never continue 
beyond the point of a development’s completion. Th e minute that houses were 
up and scaff olds were down, ‘urban mines’ would lose their mandate. If the 
start-up costs for a mine were high – which they were in the case of wet piped ex-
traction – the quarry’s costs of exploitation could be negatively impacted by the 
mine’s relatively short period of operation. To be cost-eff ective therefore, urban 
extractions and the developments to which they were linked would have to be 

30.   Th is, as Amsterdam’s 1981 memoran-
dum on sand mentions, was done “[o]n the 
grounds of economy and continuity” (Bous 
1981, 1, translation kb).
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rather big, churning out large volumes of sand in relatively short periods of time.
But there were also opportunities, particularly if and when mining and housing 
were eff ectively brought in tune. By themselves, mining and housing were not 
necessarily confl ictive; mining extraction could actually be productive in the 
‘creation’ of site. Th is would seem contradictory, if not a reversal of the clean-
slate condition into which building grounds were typically raised. Whereas 
the leveling of grounds is often seen as the materialization and incarnation 
of the tabula rasa, its material demands could actually end up producing the 
exact inverse. When a pit was extracted to the shape of a lake, it could serve as 
a stand-in for the original topography and layout which it helped to destroy. 
Regardless of its development history as an extraction pit, a ‘lakeside location’ 
could then deliver extra value in terms of context and locality, providing ways 
were found to capitalize on this lakeside condition in terms of its physical 
planning or its real estate returns.

Returning to the 1981 memorandum of the Hydraulic Engineering de-
partment, the document hardly pronounces itself on the level of urban de-
velopment. But it does include two maps supplements that give an overview 
of ‘urban sand mining’ practices, and the actual extent of the phenomenon 
(1981, appendix 5 and 6). One supplement map retraces all post-war eleva-
tions of up to the late 1970s and mounts them onto one image (cf. ill. 04.2 
and ill. 04.3); the second supplement delineates the city’s estimated longer 
term deposits and embankments. Th e second map is only interesting in that 
it’s virtually an inversion of the fi rst. Whereas the fi rst map re-indexes the 
entire city in terms of its various dates of elevation (rather than the year in 
which a district was built up), the second one is much emptier to the point 
of being almost mute. Except for the Nieuw-Oost project (a predecessor to the 
suburban IJburg development of the 1990s and 2000s, mentioned earlier on) 
very few areas are still up for leveling from the 1980s onwards. Th is is not to 
say that such elevations would not take place anymore – rather the inverse. But 
they slipped off  into vinex suburbia, and therefore beyond the authority of the 
central city and that of the map itself.31 

Meanwhile the maps give little indication about the actual material sourc-
es of leveling, or their exact whereabouts. Th ey simply trace project contours 
onto a pre-existing 1978 map. But roughly speaking, one could read three 
broad categories of ‘urban sand mining’ into them, according to each of the 
quarries that a project or site was affi  liated to. 

A fi rst category would include locations that absorbed the quarries from 
which they sprang into their eventual physical setup and planning logic. Con-
cessions lasted as long as required by construction (usually a couple of year 
before the development’s completion), while sand exploitation was made sub-
ordinate to the goal of overall urban development itself. Sand was consumed 

31.   Note that it wouldn’t be until a couple 
decades later that projects would get to be 
defi ned by clear-cut constellations of public/
private actors, teaming up for the duration 
of the project only.
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as a public resource, and the only intermediaries were the companies that were 
hired on a job-to-job basis for each individual supply or transport, arguably 
to keep the cost of mining operations low (Bous 1981, 1). Typical of such 
locations are Lake Sloten and Lake Gaasp (Slotermeer and Gaaspermeer respec-
tively). Th ese pits were depleted up to a depth of thirty meters or more, and 
subsequently integrated in the centers of the urban projects as recreational 
lakes. As such, they went on to become well-known physical features of Am-
sterdam’s planned post-war urban landscape.32

A second category would include places such as Nieuwe Meer (linked to 
the construction of the Slotervaart district), Noorder IJplas (Noord district), 
Ouderkerkerplas (Zuid-Oost), Jagersplas (Zaanstad) and ’t-Twiske (ibid.). Here 
too, the genesis of these lakes is linked to the planning and construction of 
new quarters, but since they lack the proximity and direct visual evidence of 
the fi rst category, little of their history was absorbed into public memory. Th e 
material links or the histories that such pits shared with these quarters have 
faded away.

A fi nal category of quarrying sites is determined by much larger demands 
of sand, partly due to their exceptional low-lying location or due to the volume 
of housing that they were projected to receive. Venserpolder (a deep-lying part 
of the Bijlmermeer Polder) and Buikslotermeer (on the northern side of the city 
together with Nieuwendam) created such spiraling demands that other more 
distant sources had to be tapped into as well. Here, sand provision was eff ec-
tively outsourced both beyond the project and the city itself, to concessions 
that ran as continuous operations, rather than on a project-to-project basis. 
Th ese were typically (though not exclusively) Lake ij (in the case of Venserpol-
der) and Spiegelpolder (in the case of Buikslotermeer and Nieuwendam) – both 
already discussed earlier on. Th e city’s Western Harbor also fi ts into ‘excep-
tional demands’ category, but since it would be the fi rst to off shore production 
onto the North Sea, I will take up its example shortly.

No formal distinction is made between any of these categories on the 1981 
memorandum maps. Whether supply is integrated, or outsourced, does not 
make much of a diff erence. Each elevation is still withheld for representation 
as if it were governed by the same arenaceous material balance. One could, in 
fact, retroactively complete the Memorandum’s map, much as I did in the cor-
responding mapping (cf. ill. 04.3 and Beelen 2010), and reveal the footprints 
that hide behind its dates of elevation. Each extension then mirrors onto a site 
of production that is propelled beyond the perceived extent of Amsterdam’s 
50s and 60s extensions. Suddenly the city’s emblematic fi nger-shaped form 
splits into two mirroring images, linked by a material balance that may be 
shifting perennially but that still needs be closed.33 

33.   I’m referring to the city’s Western Gar-
den Suburbs and Gaasperdam which were 
served by the Sloterplas and Gaasperplas 
respectively. Other extensions incorporat-
ing their own quarries were Buitenveldert 
(drawing sand from Nieuwe Meer lake), and 
Bannebuiksloot Noord (from the Noorder 
IJpolder extraction pit).

32.   Vinex is a (mostly) suburban type of 
development that became endemic from the 
1990s onwards. It actually stands for Vierde 
Nota Ruimtelijke Ordening Extra (Fourth 
Memorandum on Spatial Planning Extra), 
after the policy note designating outer city 
areas as the future places for massive new 
housing developments. Since most of the 
sable sites had already been consumed by 
that period, the Vinex assignment eff ectively 
meant that softer and more sand-consum-
ing areas would now have to ‘readied’. Th e 
massive spatial production of Vinex devel-
opments would thus become mirrored in the 
1990s surge in off -shore sand extraction. Cf. 
chapter fi ve.
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A short-lived engine of urban co-production?

“Walked into the land behind the house again today, to have a look at the leveling 
works. Th e green sand sucker the ‘Amsterdam’ now lies behind Teun Verbeek’s land. 
It’s currently eating up the last remaining bit of the Sloterdijkermeer and jetting it 
onto the long narrow island right where Ellard Ditlaar used to have his cottage […]. 
Th e yellow sand sucker ‘the Slotermeer’ has now moved behind Van Hulsen’s land. 
Th ere’s some kind of weed now, mustard or rape, at the far end of the land that 
belongs to the Sloterweg farmers, and south of the Sloterdijkermeer, which was 
leveled last spring. A dragline is fi lling up mine cars in the back at van Hulsen’s, 
making a ten meter ditch at the low end of the elevated grounds(Van der Veldt 
2003, translation kb).” 

— Quote by Mr. Rijnierse. Sloten, June 10th 1952 in (Van der Veldt 
2003, translation kb)

For years on end Mr. Rijnierse, a local farmer in the Sloten village just west 
of Amsterdam, witnessed the invasion of a new world. Rijnierse’s diaries are 
one of the few remaining documents that tell of a period in which the city took 
possession of an area it had laid a claim on since the start of the twenties. When 
Amsterdam incorporated its neighboring boroughs and municipalities in 1921 
(including the Sloter(dijker)meer Polder), it had quadrupled its own surface in 
one blow; even so, it wouldn’t be until the 1950s until this area actually started 
being built up. Rijnierse’s description is brimmed with fascination and awe, 
both for these vessels that suddenly sailed through his land, as well as for his 
own fast-disappearing world. Th is was the world as he had known it: a world 
of farmlands, including the tags and names that had indexed it. Th is world was 
now being funneled into a vast processer of ground and jetted out onto new 
land – as if someone had been reading Berman’s maelstrom of modernity too 
literally.

Typically, Rijnierse’s diaries would not surface until fi fty years later, when 
his fascination for transformation and loss fed into larger public nostalgia for 
times in which the city’s future had still seemed open and undefi ned. Fifty 
years on, after many transformations and housing improvements, building 
production in the city has stagnated once again, thereby returning rather in-
voluntarily some of the built-up land to the same sandy fl atland state, which 
they had once been in during the 1950s. Diaries like these, or exhibitions that 
focus on the same period, fi t in a trend that carries an undercurrent of fasci-
nation for the city as a covert physical manifestation; a fascination that admit-
tedly has fed into this work as well. It’s as if by returning to this brief historical 
moment in time, we realize that the city remains a crude manifestation, rather 
than a stable container of ever-changing movements, or a framework that was 
designed to socially condition life.

Lake Sloter may serve as a prototypical example at this point (cf. ill. 03.3). 
Th e district’s houses testify to the ‘open aesthetic’ of the 1950s, which was 

facing page and above:
In 1970 Amsterdam used 6 million cubic 
meters of sand extracted from lake ij and 
other on-land sources (graph in red - ‘public’ 
pit infrastructure). 
But an equal amount of sand was already 
being funneled in from off -shore (graph in 
blue  - ‘res nullius’). Marine sands started 
to overshadow the typical economies that 
local mining pits × had provided over the 
previous decades.
— cf. with ill. 04.3 | Urban frontier, p.110
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premised on the mutually reinforcing contrast between buildings and open 
(leveled) spaced. Th is emphasized contrast, the historian Wagenaar argues, is 
“representative of the Dutch version of 1950s [American] suburbia: open and 
green, but largely determined by public housing (Wagenaar 2011a, 422).” Th e 
development’s starting point had been the city’s Extension Plan of 1934 by 
Cornelis van Eesteren. Th e plan had projected new districts in the west of 
the city that were to be laid out spaciously and verdantly, like a modernist 
reinterpretation of Garden Cities. Th e fi rst district of the New West develop-
ment, called Slotermeer, would be constructed between 1951 and 1954, and 
subsequently joined by four more districts in the following 12 years.34 All fi ve 
districts were planned around the central Lake Sloter which would sit at the 
core of the whole development.35

Parallel to this sanctioned planning history of Slotermeer, the lake in its 
middle draws out a narrative of its own, including long-term ingredients 
such as water, peat and waste that typically spice up longer-term narratives on 
ground. Lake Sloter had originally been a river that gradually transformed into 
the form of a lake, when prevailing northwest winds had pushed it to eat up 
on adjacent land. Seventeenth century techniques of reclamation transformed 
such lakes into profi table investment objects, mostly because their sandy clay 
soil was much more fertile and thus more conducive to agriculture than the 
peat bogs that surrounded them. As such, small lakes such as Lake Sloter typ-
ically provided both the revenue and the incentive to accommodate for their 
own reclamation. As a concession, Lake Sloter reemerged into a new manifes-
tation, between 1641 and 1644 when the lake was reclaimed into the Sloterdi-
jkermeer Polder (Reh, Steenbergen and Aten 2005, 309). Unemployment relief 
works then chipped away at this Arcadian materialization in the nineteen for-
ties, when the area slipped into the realm of the city. But it wasn’t until the last 
farming remains – including those of the farmer Rijnierse – were pushed out of 
the polder, and the city’s technical judicial apparatus fully waded in, that Lake 
Sloter began to reappear as a lake. At this point it was dredged up to a new 
depth of about forty meters (De Baar 2002).36 By 1956, the fi rst seven meters 
of peat and fertile soil served to provide topsoil for the areas around it. Another 
thirty meters were then used to supply in sand, applied in the construction 
of embankments and so-called cunettes, as well as in the overall improvement 
of the areas’ lacking subsoil stability (Van der Veldt 2003).37 Of the lake’s 40 
meters of depth in total, fi ve were eventually leveled out again by debris and 
waste that were dumped back into the depths of the lake.

If the eff ective standards on drainage and sanitation were to be upheld, 
transforming Rijnierse’s farmlands into the anticipated ‘Western Garden Cit-
ies’ would require vast amounts of sand. Th e extent of these demands were 
obvious from the start, so sand production was calculated in from the start, 
much like it had been in other developments. Lake Sloter already appeared in 
early 1930s drawings, although its exact shape and manifestation would take 
some more time to materialize. However, the leveling of New West entailed 

35.   Respectively Geuzenveld 1953-1958, 
Slotervaart 1954-1960, Osdorp 1956-1962 
and Overtoomse Veld 1958-1963.

36.   Lake Sloter or Sloterplas (earlier on 
also known as Slochtermeer, Slotermeer or 
Sloterdijkermeer) derived its name from the 
Sloter(dijker)meer and the Slotermeer dis-
trict subsequently developed in this polder. 
Th e Sloterdijkermeer polder, however, had 
been reclaimed itself from old Lake Sloter, 
which had been more or less on the same 
location as its current reincarnation.

37.   Th e lake’s dredging vessel the Slotermeer 
was operated by the local dredger Bos & 
Kalis, currently Boskalis. An interview with 
one of this fi rm’s representatives appears 
later on in the following chapters.

34.   Th e authority for handing out mining 
concessions rested with provincial govern-
ments, who are one rung up the ladder from 
municipal governments. Th is only applies 
for concessions on the main land. As soon as 
concessions beyond the main land are con-
cerned, or when they occur in waters that 
are part of the National grid, permissions 
can only be issued by the Rijkswaterstaat, 
which resorts under national level adminis-
tration.
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such a vast extension of the city’s existing bed-plate (which surpassed the exist-
ing city in size, though not in population), that production itself could actually 
be incorporated from the start as an ongoing process running parallel to con-
struction itself. Th e subsoil certainly allowed for quarrying: sand was aplenty 
below-ground. If top-soil layers could not be scratched away on the spot (Lake 
Sloter itself had already involved the removal of eight meters of clay), there was 
still plenty of space in the vicinity. So whatever the solution, fi ll would never 
be far that away.

Extraction was thus conceived of from the start as an essential part of the 
planning endeavor. As leveling continued the pit would grow larger and even-
tually turn into a lake. During the fi rst fi fteen years of the development, sand 
would defi ne much of the every reality. “For years on end the far west of the city 
had presented an endless sand desert that was built up bit by bit (De Rooy, Meer-
shoek and Bosscher 2007, 5:336, translation kb).” 

Lake Sloter sat on arenaceous resources that were big enough to last it 
through most of the development, although additional sources had to be 
turned to in the later stages of the development, when Lake Sloter had al-
ready reached a depth of up to 40 meters. Th ese resulted into the Nieuwe 
Meer, on the southern edge of the Nieuw-West development, doubling into 
twice its original size.38 As new neighborhoods were developed and designed 
around the pit-turned-into-lake, Lake Sloter was planned to emerge as the 
area’s community center and local leisure center. Th is transition depended on 
a reciprocal logic between the production of ground as a commodity and the 
production of ground as site. Whereas otherwise extraction pits would have 
remained mere by-products, they were now swiftly reabsorbed and recycled 
into the larger development project.39 As a pit, Lake Sloter delivered added 
value to the development in terms of ‘site’: its lakeside condition presented a 
unique landscape feature which development could capitalize on. One of the 
mail goals of development was that it would create a sweeping natural setting. 
But it is ironic, that this should have happened to the annihilation of previous 
‘natural’ topographic features.

Th ere was little unusual about this path: the particular paths of leveling, 
quarrying, extracting and developing had all become more or less customary. 
What was unusual was the synchronicity between them all. In twentieth cen-
tury ground policies, Amsterdam had become the proprietor of all developed 
land and ground would only be granted on lease. Th e Nieuw-West district 
embodied that evolution, in that its design was cut loose from any preexisting 
divisions between public and private land. Abolishing the division between 
mining and development concessions seemed just a continuation of that trend. 
Ultimately both were drawn into the same web to make part of the city’s build-
ing apparatus.

But there are frayed edges to such a narrative. On retrospect, the kind of 

39.   Lake Sloter would produce 7,600,000 
m³ of sand, which went directly into the 
Slotermeer, Overtoomseveld and Slotervaart 
districts. Nieuwe Meer produced 11,200,000 
m³ which partly went into Slotervaart neigh-
borhood as well as to the Osdorp, Buiten-
veldert and Westlandgracht areas (Bous 
1981; Huisman 2008). By comparison: the 
Gaasperplas pit produced 8,200,000 m³, 
Lake ij 22,800,000 (up to 1980) and the pit 
at Vinkeveen 40,400,000 m³. All three pits, 
together with the Spiegelpolder pit (quantity 
unspecifi ed), fed into the city’s South-East 
district, of which Bijlmer was a part.
Whereas Lake Sloter had been originally been 
excavated to a depth of forty meters (and lev-
eled out again to minus thirty-fi ve), the Nieu-
we Meer pit would be extracted even further 
to a depth of sixty meters. Th is number lev-
eled out somewhat when building debris was 
dumped in (including concrete and asbestos), 
much like in other lakes at the time. One of 
the side-eff ects of the lake’s depth is typically 
the temperature of its water, which remains 
at a constant low. Nieuwe Meer is currently 
used both as a source of heat (in winter) 
and a source of cooling water (in summer) 
within the business district of Zuidas nearby.

38.   At that time cunettes served as typical 
foundation works for traced out road 
sections. ‘Cunettes’ are ditches or slots of 
approx. forty to fi fty meters wide that are 
usually dug onto stable soil. In the Sloter 
polder these so-called cunettes were dug by 
Bos & Kalis’ cutter machine digging away 
the polder’s peat top layer until the lower 
more stable clay soil layers were reached. 
Th e resulting trenches were then topped off  
with sand, and as such could serve as proper 
foundations for the area’s future roadways 
and streets.
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synchronicity required between development and extraction seemed contin-
gent on two factors: sustained demands and extended periods of time over 
which production and consumption could be held in tune. Mining and hous-
ing‘s shelf-life as a project had always tended to diverge. In essence they re-
mained alien to each other as projects that pursued totally diff erent aims. One 
project commodifi ed ground to produce fi ll, while producing pits on the side; 
the other project required fi ll to produce ground while soliciting fi ll’s ability to 
support new housing. For them to be linked together required a degree of pre-
dictability and persistence that could only be guaranteed by lasting, collectivist 
endeavors such as those typically presented by the welfare state. 

For up to a decade this seemed to be feasible: ground surpassed its usual 
manifestation as a residual pit, and made its way into the heart of a plan-
ning project. Th e memorandum map retroactively illustrates the phenome-
non by visualizing the patchwork of elevations that huddles around the cen-
tral Lake Sloter pit. As the pace and volume of depositions and extractions 
were linked up and joined under technocratic city management, extraction 
suddenly passed from being a technical precondition into planning’s front 
stage. Suddenly, the ground’s material balance – its inputs, outputs and on-
site re-circulations – helped to refabricate and recreate the experience of site, 
which, ironically, quarrying had wiped out shortly before. Th e city’s Nieuw-
West district didn’t simply accommodate these material ground fl ows in its 
design, but seemed to embrace it and exploit it to its own benefi t. By being 
turned from quarries into urban lakeside settings, the production landscape 
of sand mining, which would otherwise have been left external and residual, 
was now recycled and reclaimed within the contours of the ‘urban project’ 
itself. Integrated into planning proper, extraction certainly seemed to gain in 
explicitness. Oral accounts of people camping out and ‘pioneering’ in the sand 
for years on end, would color collective memory in years and decades to come:
“Before the Western Garden Cities were constructed, there were large meadow-
lands on the west side of Amsterdam. When development started these lands were 
raised with a thick layer of sand. Th is sand was won by digging out Lake Sloter, 
and later on by broadening Nieuwe Meer Lake. Th e fi rst houses stood in a vast 
plain of sand in which the winds could play freely, and sandstorms would blow 
right into the houses. For a long time New West was one continuous building site 
without any planting or vegetation. Th ere were building shacks everywhere. Tem-
porary roads would connect the new developments to the old town. Whereas in the 
old town everything had been around the corner, distances would be many times 
larger in Nieuw-West. Th e fi rst inhabitants felt like pioneers in a new world.“40

In the collective imagination, this perennial scooping around of sand became 
the marker of a whole new era, embodying the collective endeavor of post-war 
urban redevelopment itself. 

Nonetheless, even though they were now offi  cially paired together, min-
ing and development still made rather loose bedfellows. Even Lake Sloter’s 
own material ground cycle, which had been physically central to most of the 

40.   Th is practice of turning pits to lakes 
and integrating material demands into the 
project has lived on until this day. Th e way 
in which value is recirculated, depends 
on the leveling project and its particular 
arrangement, setup or format. Other, more 
recent formats of leveling may well have tak-
en on diff erent shapes, involving diff erent 
scales and project durations, but in essence 
they retain the same logic of organizing 
developments around extraction pits.
Quote taken from the introductory text to 
the exhibition ‘Pionieren in het zand’ at the 
Van Eesteren Museum. See footnote 22.
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surrounding projects, could not be closed on a local level, and had to draw in 
material from alternative resources, such as concrete and building waste. Even 
the historical path of Lake Sloter’s own creation proved to be less contingent 
and exceptional than announced by the lake’s latest planned reincarnation. 
From a larger perspective therefore, Lake Sloter is just the latest in a series of 
many reincarnations by which grounds are reclaimed again and again through 
wavering collective eff orts, whose organization continues to shift in shape. 
Even when ground was offi  cially and explicitly paired to formal planning, it 
still continued to inform and produce planning implicitly. Like the other ex-
amples touched on by this chapter, Lake Sloter too lifts the veil on material 
cycles that seems to occur on a much bigger scale, not only drawing pits and 
developments together but also co-opting rivers, seas, people and cities and a 
vast number of practices that occur in the in-between. 

Coda – the agglomerate image of sand.

Borrow pits, quarries, waste dumps, artifi cial lakes and island archipelagoes 
make for an odd historical read, especially considering the image that they 
jointly describe. Amsterdam is traditionally known for its intricate urban beau-
ty – for mesmerizing views of boats, canals and bridges – not for scenes of ur-
ban blight. Nor is it particularly known for any lack of planning coordination. 
Housing, water and the discipline of urban planning lie at the heart of the 
country’s self-image. 

Th e previous succession of scenes could therefore give a wrong impression. 
Drawn-out biographies, personal motivations, plan descriptions, or accounts 
of the specifi c contexts and particularities in which certain plans or measures 
came about – none of these steps into the limelight where ground is con-
cerned. In a more regular historical account such motifs would have carried 
the narrative and off ered the themes that held it together. Similarly, many of 
Amsterdam’s usual planning suspects remain mostly absent from these chap-
ters. Van Eesteren plays little part in it, and neither does Berlage; wonted actors 
such as the city’s celebrated General Extension Plan or the Bijlmer’s genesis 
seem to contribute little agency of their own. I have not specifi cally sought to 
negate the role of these the fi gures and themes, or even tried to correct it, but 
it’s true that I did try to focus onto something else altogether. It could hardly 
come as a surprise, that this ‘thing’ was ground in all its various entanglements 
and concerns. 

In this third and fourth chapter, fi ll and sand are fi rst and foremost treated 
as phenomena in need of description; in the words of Cor Wagenaar, they are 
treated as phenomena that “simply happened” (2011b, 88).41 Chapter three 
and four simply tried to do justice to the shifting ways in which exploitation 
has physically marked (or marred) the city’s growth over the last half century 

41.   To Wagenaar, giving preference to 
description over explanation in historical 
accounts contrasts quite sharply with 
routine historical surveys in which trends 
and phenomena are related primarily to the 
biographies and ‘mindsets of the people 
responsible for them’. While this may save 
both authors and readers from too much 

‘political intricacies’ or local planning 
intrigues, I would argue that it also serves 
more constructive purposes. Steering 
attention away from formal plan-making 
and signature developments helps uncover 
and give due credit to agencies beyond those 
typically vested in the usual planning pro-
tagonists – especially in a context as (over-)
canonized as Dutch planning history. So if 
I am to take seriously the exercise of uncov-
ering implicit forms of planning agency, as 
already announced in the introduction, then 
giving priority to phenomena (of external-
ity, secondarity and etc.) over explanations 
actually becomes a prerequisite, rather than 
merely an inversion of historiographical 
normality.
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and more. Explanations, partial or not, were only given from that point on-
wards.

Both chapters gathered a range of historical traces and indications and 
regrouped them into distinct ‘paths’, such as dry and or wet extraction and the 
diff erent phenomena into which they seemed to accumulate – borrow pits, 
islands, archipelagoes, etc.. Th is does imply that some sort of decentered au-
thorship fi nds its way into the chapters’ descriptions, away from fi gurehead 
characters and neatly delineated planning initiatives such as van Eesteren’s or 
those of the city’s Public Works Department.

Apart from a methodological argument, there is however, also a rather 
practical validation in this approach, one that speaks at its clearest when ob-
served on a simple map. Illustration 04.1 juxtaposes fi ve maps of the city at 
roughly the same period in its history (save for the elevation map at the bottom 
which dates from 2011). Th ey typically depict the city through its built infra-
structure, showing the coverage of technological grids and networks like those 
of sewage and drinking water.

Th e left bottom image depicts Amsterdam in one of its habitual plannerly 
representation. It shows the contours of the city’s 1962 urban conurbation 
and highlights its successive stages of extension, both recent ones as well as 
projective ones. Th e map presents the city as a hand-shaped fi gure. In this 
fi gure, urban extensions, rather than being an amorphous puddle of buildings 
that spread out from the city’s edge, protrude like fi ngers that jut out from the 
palm of a hand (i.e. the city’s semi-circular historical center). In the fi gurative 
narration of the map, the fi ngers collect housing neighborhoods, whereas the 
left-over spaces in-between represent open land (or geophysically unimproved 
land, to be more correct). In their capacity as open, un-built spaces, these 
in-between strips of land serve to accentuate and structure the city’s overall 
housing program into compact and manageably distinct fi nger units.

Th e fi nger map may be more the result of ex-post rationalizations than an 
actual operative logic. But even so, something rings true in its conception of 
the city. 42 Whereas the left bottom map depicted the city’s build infrastruc-
ture, the other maps show the consecutive grids and networks of sewage lines, 
pumping facilities and water discharge amenities respectively. All maps show 
an eerie resemblance to the city’s elevation map in the middle (center bottom 
of ill. 04.1). Although the latter merely depicts the city’s variations in elevation 
up to a diff erence in centimeters, its color gradients mimic the contours that 
are traced by both of the two other map series. Th ere seems to be a strong cor-
relation – or a very visual one at the very least – between the diff erent maps: 
construction appears to end precisely where pumping begins; pumping begins 
where sewage ends, and sewage ends right where elevations drop back. 

Th is resemblance is even stronger from the perspective of the city’s bed-

42.   Th e hand-shape fi gure traces a longer 
lineage in planning and remains relatively 
common as a representation today, especial-
ly in its depiction as a fi nger-shaped plan. 
Th e fi nger-shaped plan off ers an attractive 
visual planning fi gure in that it suggests 
that development and nature conservation 
can eff ectively be married, providing that 
the borders between the two remain guard-
ed and conserved – exactly as proposed 
by the drawing itself. In the drawing’s 
visual analogy fi ngers stand for unfettered 
development, whereas the spaces in between 
the fi ngers (called ‘lobes’) serve to ward off  
too much development and uphold nature’s 
presence in the heart the city. 
Historically, the fi nger plan’s use is more 
closely associated with the city of Copenha-
gen, but planners in Amsterdam have been 
known to draw on it as well. Amsterdam’s 
usage, however, which dates back to Van 
Eesteren’s 1934 extension plans, remains 
more formalist, forwarding it as a norma-
tive planning fi gure based on fi gurative 
rationalizations, whereas Copenhagen’s 
merely seems to mimic and correct historic 
development around the city’s pre-existing 
railway corridors. Amsterdam’s latest invo-
cation of the fi nger-shape metaphor dates 
from 2007, when it was used to support 
the rebranding of rural spaces near the city 
into lobe-shaped ‘metropolitan parks’.
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plate, which off ers an aggregated, post-hoc image of cumulative interventions. 
Not only does ground in this case seem to have accumulated and crystalized 
within the exact contours of the city’s urban extensions, it also echoes in each 
of the other networks’ individual grids. Water, pumping, or sewage grids all 
seem engaged in a territorial interplay of fi gure versus ground that reveals itself 
almost literally on the ground. In these maps ground emerges as an aggregate 
phenomenon and a veritable urban frontier that is pushed further and further 
and altered with every successive leveling or mining intervention.

A practical small-scale indication of this territorial give-and-take may be 
given by the example of inner-city parks. Parks typically off er a living reminder 
of two opposing grids - of polders and fi ll respectively. In spite of the fact that 
they had long become part of the city, few parks were ever raised to the level 
of surrounding construction. In so doing, they typically mark out white spots 
on the map. Not only as square-shaped geophysical depressions on the city’s 
elevations maps (otherwise perfectly level), but also as blank, empty patches 
that were punched out of the city’s sewage map. Lodged perennially at their 
original level of elevation, parks remained patently hard to integrate into the 
city’s sewage grid, whose creation had been premised on the provision of a 
thick layer of urban fi ll. As such, even by 1985, many parks still featured as 
polder exclaves on offi  cial water board maps, even when politically and socially 
they had long been assimilated into the heart of the city.43

All these network couplings (or the impossibility to de-couple) hint at the 
possibility that the city’s de-facto organization may actually be based less on 
formalist planning conceptions (such as the ‘fi nger-shaped’ layout) than on 
something much more pragmatic, accumulative as well as decidedly material.

Maps typically give a remote, constructed image in which the actual agents 
of planning and their individual biographies tend to disappear. In this case 
however, the diff erent maps seem to underpin the argument of this chapter, 
that ground surpasses the agency of individual planned interventions. Ground 
is constructed through a multitude of interventions that do not always register 
on the onlooker’s retina or in sanctioned planning documents. Not unlike typ-
ical geological deposits, ground only emerges bit by bit and layer by layer, and 
therefore materializes much more implicitly and off -radar. If this chapter and 
the previous one have sought to reconstruct and gather anything, both in that 
word’s sense of collecting and understanding, it’s precisely this phenomenon.

Th e aggregate evidence of these maps, however, still says little about the 
tension that remains in this and the following chapters’ form of organization. 
Th e organization of data into distinct paths or regimes, and their subsequent 
discussion remains fundamentally at odds with another reading that is inher-
ent in much of the chapters’ discussion, notably that of the network metaphor. 
Networks diff er from path dependencies in that within the latter decisions 
may continue to exert infl uence on decisions taken today. Case material in the 

43.   Th e exclusion of parks from urban 
drainage grids, both on the water boards’ 
maps as well as in reality itself, is rooted in 
the confl icting interests represented by both 
types of drainage – pumping vs. piping – 
and the diffi  culties that were experienced in 
striking a balance between the two. Nine-
teenth century parks such as the ones in 
question are typically surrounded by houses 
and dwellings whose foundations consist 
of wooden piles. Lowering the park’s water 
table too far would have exposed the piles 
beneath the houses on the park’s perimeter 
to oxidation and to accelerated decay, which 
in turn would have severely aff ected the 
structural integrity of these houses. Th ese 
constructions therefore demanded an ele-
vated water level (a requirement left intact 
by urban elevations and their contingent 
sewage grids), whereas the parks themselves 
depended on a much lower water table to 
sustain the park’s trees and shrubs over time. 
Th us, as one publication on Amsterdam’s 
subsoil writes, “the foundations of the city 
turned out to be just as diverse as the bal-
ance between water and livability would be 
fragile (Huisman 2008, 35, translation kb).”
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previous and following chapter therefore often contradicts itself at this point.

Nonetheless, the following chapter turns to the third of the three paths an-
nounced in the third chapter. Off -shored extraction had spelled the beginning 
of wet extraction at the start of this chapter, but it would also spell its demise. 
Even when on-land supplies of sand were considered infi nite, public support 
for quarrying and its desolate landscapes of eradication and deposition was 
not. Th e 1970s would soon see the end of the post-war coalition between cen-
tralized public planning agency and ground manipulation. But not without 
culminating and collapsing fi rst into the vast, decades-long wasteland of the 
Vlakte van Joop.44 

44.   Th e ‘Joop plains’, after Joop den Uyl, 
who was the city’s councilman in charge of 
public planning at the time, but who went 
on to become Prime Minister of the Nether-
lands shortly after. 
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05.1  |  Fills and deposits
Aggregate regional footprints of sand and fill

References used in the map: 
1 Van der Meulen, M.J. et al. ‘Regional sediment deficits in the Dutch Low-

lands. Implications for Long-Term Land-Use Options’, J Soils Sediments. 16 

(2007), pp. 10.
3 Interview with Michiel van der Meulen, TNO Bouw en Ondergrond, 

Utrecht, 11 June 2009.
2 At 4 euros per ton, the economic value of filling sand is produced rather 

by the sheer volume of transactions (5 billion tons by 2050) than by the 

value of filling sand itself. E.F.J. De Mulder, et al., 2003, quoted in Hendrik 

J.A. Berendsen, De vorming van het land. Inleiding in de geologie en de geo-
morfologie. Assen: Van Gorcum, 2004, p. 397.
4 Van der Meulen, M.J., J.W. Broers, A.L. Hakstege, H.S. Pietersen, M.W.I.M. 

van Heijst and T.P.F. Koopmans, ‘Surface mineral resources’, in: Th.E. Wong, 

D.A.J. Batjes and J. de Jager (eds.), Geology of the Netherlands. place un-

known, 2007, pp. 319-321, fig. 6, panel B, ‘Demand for fill and its provision 

by home production of filling sand’.
5 De Mulder, Op. Cit., table 13.2, ‘overzicht van de geologische en tech-

nisch winbare voorraden delfstoffen’, pp. 397.
6 Data related to sand mining extracted from the national GIS database. 

Cultural Heritage Agency, Ministry of Education, Culture and Science, 

2009.

Sand is part of a long-standing economy. 
Dutch urban extensions and constructions re-
quire bulk volumes of low-grade filling sand 
(up to 47 million cubic meters per year na-
tionally).1 

Sand is spread out on-site to help stabilize 
buildings, to raise constructions above 
groundwater level, to facilitate sewage grids, 
or simply to sanitize a site and distance it 
from the clutter of the past. The continuing 
demand for fill lies at the root of a regional 
cycle of exchanges and interactions. Arguably, 
this cycle can be said to determine the face of 
the Amsterdam area at large.

The maps in this section illustrate part of this 
larger system. Starting with filling sand and 
its various sites of origin and application, the 
maps piece together an account of the com-
plex cycles of territorial production and re-
production, in which sites of exploitation and 
extraction (of sand, peat or water) ultimately 
end up being reclaimed and re-occupied.

Sand is a profitable business - at least up until 
the 2008 construction crisis (still dragging on 
as we speak). During its peak, around the 
turn of the century, filling sand alone repre-
sented up to 40 per cent of all material trans-
ports within the Netherlands.2 When extract-
ed over a 50-year period, the recoverable 
supply of filling sand represents a gross eco-
nomic value of up to 20 billion euros.3 Tech-
nically speaking, the geological supply of fill-
ing sand is virtually unlimited, and (by the 
look of the sand extraction industries) so are 
its capacities.

A pit for every border. 

Extraction in Holland, as with post-war housing, occurred in 

a  largely decentralized manner - although the actual 

strategies followed were routinely shared by actors. The 

map above hints at correlated effects between geographic 

pit dispersal and lower-tier administrative divisions (i.e. 

municipal borders), thereby producing, implicitly, a 

cross-regional extractive landscape.6

Fine-grain sand and its supply. 

Fill can be any type of material, but sand is the most 

obvious choice in that it’s available in bulk. If hard to come 

by on the surface or within a particular area, it can easily be 

obtained from coastal, marine, fluvial or subsoil deposits. In 

practice, only fine-grain, low-grade supplies of filling sand 

are used, which are unsuitable for other applications such 

as glass, mortar or concrete. (coarce-grain sand, by 

contrast, is deposited up-river along the Rhine, and is much 

harder to quarry.) 

The current geological supply is estimated at 410 billion 

cubic meters, including marine sedimentary environments.
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05.2  |  Fills and deposits
The city’s bed-plate - raised building plots

bij de 5e editie van de Waterstaatskaart. Watervoorziening en waterwinning in Noord-Holland 1:250.000. Delft: Rijkswaterstaat 

meetkundige Dienst, Bijlage 3.
3 De Gans, W. 2011. ‘17. Dikten van ophoogzand in Amsterdam’ , in: De bodem onder Amsterdam. Een geologische stadswan-
deling. Utrecht: TNO, pp. 22.

References used in the map: 
1 Dienst Publieke Werken Amsterdam, 2003. ‘Agglomeratie Amsterdam’, in: Allard Jolles, Erik Klusman and Ben Teunissen, 

Stadsplan Amsterdam. Toekomstvisies op de ruimtelijke ontwikkeling van de stad 1928-2003. Rotterdam: NAi Publishers, pp. 

82-83.
2 Rijkswaterstaat Meetkundige Dienst, 1988. Beschrijving van de provincie Noord-Holland behorende 
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THE FORMER IJ CREEK - ONCE OPEN TIDAL WATER, NOW A 
NARROW STRIP OF CANALIZED WATER.

KAART VAN HOLLAND, JACOB AERTSZ. COLOM, 1575.1

LAND FILLSLAND FILLS

PEAT EXTRACTIONPEAT EXTRACTION AREAAREAAREAAREA A
PEAT PEAT
EXTRACTIONNEXTRACTIONNNN
AREAAREA

EXTRA
PEAT PEAT 
EXTREXTRACTIONOACTIONOAA

XVII - 7

XX - 1

XX - 3

XX - 4

XX - 5 - 5

‘Ballast Bay’ archipelago

‘Zeeburger Island ’ mud depot

Vi
nk

ev
een

se 
No

ord
pla

s

         ‘s-Gravelandse Polder

Westeinder Plassen

Ouderkerkerplas

Spiegelpolder and Blijkpolder

sea-won sand (desalinated)  -  North Sea

freshwater
 sa

nd
s  

-  
La

ke 
IJ 

 &
  L

ake
 IJ

ssel

Nieuwe Meer

Noorder IJpolder

‘t T
wiske

Lake Sloter / Sloterplas

waste dumps

landfills / dredging depots

extraction site / artificial lake

distributions of sand

LAND FILLS

1 20 5 km

N

References used in the map: 
1 Colom, Jacob Aertsz. 1575. ‘Kaart van Holland’, in: Jacob A. Colom, A.H. Sijmons and A.J. Kölker, 1979. Jacob Aertsz. Colom’s 
kaart van Holland. Alphen aan de Rijn: Canaletto.

05.3  |  Fills and deposits
The city’s bed-plate - landfills
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Motorways & road embankments

14
5

10 Of sand fill and water_M05.1-6_150501.indd   14510 Of sand fill and water_M05.1-6_150501.indd   145 05/05/2015   02:12:0005/05/2015   02:12:00



Vi
nk

ev
een

se 
No

ord
pla

s

‘ s -Gravelandse Polder

Westeinder Plassen

Spiegelpolder and Blijkpolder

VINKEVEEN, LOOSDRECHT AND BREUKELEN DURING PEAT EXTRACTION        
J.KUYPER, 1868.xi-xiii

WATERWATE  INTAKE ARKE ARE EASWATERWATE  INTAKE ARKE ARE EASWW
& PEAT MARRSHESES& PEAT MARSHESES&&&&&&

FORMERFORMER
PEAT EXTRACTION AREAPEAT EXTRACTION AREA

FORMERMEMERRRFORMERMEMERRR
PEAT AT EXTRAEXTRAACTIOCTIONCTIO AREAAREASSPEATAT EXTRAEXTRAACTIOCTIONCTIO AREAAR SS

peat/sand extraction sites / artificial lake

re-settlement plots

re-occupation and re-settlement

LAND FILLS

1 20 5 km

N

References used in the map: 
1 Jacob Kuyper, ‘Provincie Utrecht: Vinkeveen en Waverveen’, in: www.atlas1868.nl (accessed 18-06-2008).
2 Jacob Kuyper, ‘Provincie Utrecht: gemeente Loosdrecht’, in: www.atlas1868.nl (accessed 18-06-2008).
3 Jacob Kuyper, ‘Provincie Utrecht: gemeente Breukelen St.-Pieters’, in: www.atlas1868.nl (accessed 18-06-2008).

05.5  |  Fills and deposits
[re-]occupation: cottages, bungalows, lodges
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05.6  |  Fills and deposits
Mechanisms of production & re-production

References used in the map: 
1 Wouter Reh, Clemens Steenbergen and Diederik Aten, 2005. Zee van Land. De Hollandse droogmakerij als atlas van de Hol-
landse landschapsarchitectuur. Wormer: Stichting uitgeverij Noord-Holland, pp. 308-309.
2 Adriaan Geuze and Fred Feddes (eds.), 2005. Polders! Gedicht Nederland. Rotterdam: NAi Publishers.
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“Study a city and neglect its sewers and power supplies (as many have), and you 
miss essential as pects of distributional justice and planning power […]. Study an 
information system and neglect its standards, wires, and settings, and you miss 
equally essential aspects of aesthetics, justice, and change.” 
—   Susan Leigh Star, (1999, 379)

“It was this protocol […] that was the actual site of intervention.” 
—   Keller Easterling, (1997, 31)

In 1969 the city of Amsterdam lodged a notice of objection to Bill no. 10098, 
which was to pass in the Dutch Lower House (1969). Th e bill proposed to 
charge fees, so-called domeinvergoedingen, in compensation for the use of re-
sources held in demesne by the State.1 To Amsterdam’s disgruntlement the re-
source under debate was not oil or gas, but sand. Th e city had pinned its hopes 
on quarrying sand outside Dutch territorial waters.2 Extra-territorial sand, it 
believed, would solve growing issues in the provision of fi ll in the urban proj-
ects it had planned.

In more than one way, extra-territorial sand was the last rung up the ladder 
in fi ll’s ever widening circle of extraction.3 Local geography had always provid-
ed Dutch cities with endless opportunities for the extraction of sand and fi ll. If 
not in local hills and dunes, sand could always be trusted on to reside in the lo-
cal subsoil. Amsterdam’s fi rst layer of sand, called ‘farmers’ sand’ (boerenzand), 
was located at minus eight to nine meters relative to Dutch Ordnance Datum 
nap. When it didn’t come to the surface spontaneously in deep-lying areas, it 
could still eff ectively be used as a base layer for pile foundations in construc-
tion. Deeper layers at minus 10 to 12 meters continue to serve up to this day as 
the standard layer for concrete pile foundations.4 No location, however, would 
ever be as imaginative and promising as the seabed itself. 

Off shore and under water, the seabed constitutes the ideal non-depletable 
quarry. Its reserves are endless, its access is direct, its room for quarrying vir-
tually endless. Off -shoring extraction liberates quarrying of the nuisances and 
the need for space that had always accompanied it on land. Quarrying and 
construction had always interfered with each other in some way or the other 
(including the latent eff ects of urbanization that I’ve described so far). Beyond 
land’s end, extraction could fi nally remove itself entirely from this equation. In 
essence, extra-territorial sand held the ultimate promise of large-scale consum-
er consumption: no longer having to be teased from the ground through end-
less negotiations with geology, mechanics, arithmetic, or planning, sand could 
fi nally be made to behave like an endless stream of pure, anonymous fi ll. A 
messy part of nature no more, it could fi nally turn into an abstract commodity.

1.   For the exact contents of this bill 
see (Witteveen and Bakker 1969, 4).

2.   “Th e presence of those [marine] 
resources, especially fi lling sand, is of 
great importance. Expectations are that 
the demand of fi lling sand will rise steeply 
in the west of the country, and that the 
conventional opportunities for extraction 
will become progressively limited. Th erefore 
extraction of off shore sand will become 
imperative. One should also note that in the 
country’s densely populated west, extraction 
of sand from on-land extraction pits is not 
only encountering ever more restrictions, 
but entails high expenses as well (Gemeen-
te Amsterdam 1969, translation kb).”

3.   Th e notion of extra-territorial may lead 
to confusion as it can be understood in 
diff erent ways. In this case extra-territorial 
refers to areas beyond sovereign territorial 
waters. Territorial waters defi ne areas off  
the coast where national land-related laws 
still apply. In 1969 territorial waters were 
still bounded by the 3 nautical mile limit 
(or circa 5.5 km) – an arbitrary distance 
which had traditionally served as the in-
ternationally established criterion. In 1983, 
and in anticipation of the United Nations 
Convention on the Law of the Sea (unclos 
iii), the Dutch parliament extended this 
limit to 12 nautical miles (ca. 22 km).
Dutch territorial waters diff er from the 
Dutch part of the Continental Shelf (Neder-
lands Continentaal Plat or ncp), in that the 
latter extends 200 nautical miles from the 
Dutch coastline. Th e ncp coincides with a 
third notion, the Dutch Exclusive Economic 
Zone or eez, also regulated by the 1994 
unclos iii convention. Rights within eezs 
are far more restricted vis-à-vis territorial wa-
ters, but typically still include the rights for 
exploration and the use of seabed resources. 
Whereas previously, states had tried to stretch 
the limits of sovereign territorial waters to in-
clude certain fi shing grounds and underwater 
locations of mineral wealth, the introduction 
of eezs allowed international disputes to be 
settled in a more permanent matter. unclos 
iii was ratifi ed in 1984 and came into force 
in 1994 (United Nations, Division for 
Ocean Aff airs and the Law of the Sea 2001).

facing page:
Off  the A2 motorway, Vinkeveen 2008.
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Paradoxically, while becoming permanently available, off shored sand also 
fully moved itself out of sight to become a substance that was almost entirely 
detached from our consumer consciousness. Th is is the main promise that 
off shored extraction held; a promise of clean, extra-territorial fi ller sands. Of 
course, it would only be a matter of time before someone, some city or some 
institution fi nally managed to tap in to this promise. By the end of the 1960s 
Amsterdam was among the fi rst to explore the alternatives to land-based quar-
rying and the potentials of sea-won sand.

It would take a few obstacles however, before this promise would fi nally be 
fulfi lled. Bill no. 10098 off ered one of these obstacles, although it wouldn’t be 
the sort of issue that no kind of political tinkering could solve – the issue was 
quite pragmatically solves as will become clear further on. But small as this pit-
fall may have been within the overall road to off shore extraction, the passing of 
Bill no. 10098 does allows us to take notice of an issue that is usually taken for 
granted – one that is patently opaque for a resource as plenty as that of sand. 
Th is issue is that of its socialization, more specifi cally the question of how to 
distribute the costs and benefi ts of sand production. Sand may be as plenty as 
there is dust in the air or water in the seas, but even so it is often still ‘owned’ 
by someone – an institution, a state, a corporate or a public interest. To that 
extent sand is no diff erent to the historical interests of water or social housing, 
both of which have been socialized and communalized to a varying degree, 
leaving behind physical legacies in the territory that may be more material and 
persistent than those of sand fi ll or ground, but that are certainly more com-
monly recognized than the latter (cf. chapter two).

Th e public interest in sand off shore is by no means obscure, but it is typ-
ically framed in response to unchecked forms of extraction and the risks they 
might hold on more sustained forms of resource availability. Not that sand 
availability per se was at risk,5 but its impact tended to extend beyond the 
confi nes of fi ller sand proper. 

Mineral resources outside territorial waters typically belong to the proper-
ty of the central State which wields exclusive ownership over them in terms of 
extraction rights.6 Th is particularly concerns resources within the demarcated 
zone of the Dutch Continental Shelf. Much like the Arctic or an African des-
ert, the North Sea’s Continental Shelf is carved up along straight lines for the 
purpose of distributing exclusive economic rights. Th ese are then attributed to 
each of the sea’s adjoining states (Germany, Britain, Denmark, Belgium and 
others, including of course the Netherlands itself ). 7

So far extra-territorial mineral wealth had typically comprised much more 
lucrative resources, such as oil and gas, which are abundantly available on 
North Sea’s Continental Shelf, including its Dutch-administered part. Th e 
Dutch state already levied charges in return for the exploitation of such miner-
al wealth, but it had never bothered to do so for resources that were (much) less 

5.   Note that fi ll typically makes use of 
low-grade, fi ne-grain types of sands. Other 
types of sand, on the other hand, such 
as construction sand, (which is much 
coarser in terms of grains) are relative-
ly scarce and can only be quarried for 
relatively low costs within designated 
zones of the Dutch Continental Shelf.

6.   Extraction, together with exploitation 
and exploration are just some of the rights 
that fall outside the scope of more typical 
rights like property and plot ownership – 
so-called demesne rights being a topical case 
in point. Unlike property rights, which were 
strongly aff ected by nineteenth century Na-
poleonic reforms, extraction and exploita-
tion often remained under legislation that 
predates nineteenth century lawmaking. 

7.   Th is is to the exclusion of living 
resources such as fi sh, which are only 
considered as being part of sovereign 
territorial rights when they fall within 
territorial waters. Outside territorial waters, 
however, within a state’s proper eez and 
continental shelf, states still have exclusive 
rights to harvest (mineral, non-living) 
material from the sea fl oor – typically to 
the exclusion of other parties and states. 
Exclusive, national fi shing rights, on the 
other hand, can only be exerted over terri-
torial waters, not eezs. See also footnote 3. 

 4.    As already discussed in chapter three, the 
Greater Amsterdam area counts 3 layers of 
sand that have come in use at various times in 
history. Th e one closest to the surface,
boerenzand, (formed during the Holo-
cene) sits at around minus eight meters 
relative to nap (Dutch Ordnance Datum). 
Boerenzand came in used during the six-
teenth century and was used to underpin 
wooden houses. Later on constructions 
in stone would be built on the so-called 
fi rst, second and third true (Pleistocene) 
layer of sand (at minus 10-12, 20-28 and 
50-60 meters nap) depending on the 
length of piles available and the amount 
of weight that had to be underpinned.
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profi table, let alone sand. Th is would soon change however, as Amsterdam was 
about to fi nd out. Much to the surprise of local planners and policy-makers 
non-carbon, low-energy materials such as sea-won fi lling sand were essentially 
covered by the same state regulations. It’s hard to think of a material more 
abundantly available at sea than sand, but this wouldn’t exempt it from turning 
into a commodity, an object of intrinsic fi nancial value and potential gain.

Th e Dutch state (and the state’s Treasury in particular) already held sole 
and exclusive rights over all off shore resources, meaning those in Dutch terri-
torial waters as well as in its extra-territorial Exclusive Economic Zone (eez). 
Bill no. 10098 merely proposed to levy charges on the very extraction of sea-
won sand. Even when prices per cubic meter would be set at a starting rate of a 
mere fi ve guilders per metric ton (the equivalent of 1.4 US dollars at the time), 
the projective size of future demands promised to turn sea-won sand into a 
resource and a source of revenue that seemed too substantial to ignore.8

Th e particular bill and its parliamentary adoption as the 1974 Wet Bo-
demmaterialen Noordzee merely underscored the gradual ascent of sand into a 
national infrastructure of sorts (Minister van Justitie Samkalden 1965).9 Th is 
ascent did not occur overnight. Th rough consecutive pieces of legislation, in-
cluding that of the Extraction Act of 1965, sand was being steered rather mat-
ter-of-factly into the ‘national league’ of infrastructure, much like highways, 
waterways and bridges had been before. Th is was refl ected on two levels. First 
of all, sand was socialized in terms of the extra revenue that it generated, an ex-
tra source of income that would be ‘redistributed’ indirectly through the ech-
elons of state administration.10 Secondly, and more importantly, sand would 
also be assimilated into the budding fi eld of off shore planning.

Part of this planning was purely economic. Th e Extraction Act of 1965 
not only made extraction – in particular the digging up of sand, gravel and 
clay – subject to permissions on the state level – “digging in Dutch soil isn’t 
allowed just like that,” it reads on the Rijkswaterstaat’s website. ”Any pothole, 
ditch, or pool invariably requires permission (2012)” – it also turned the pro-
duction of these materials into its main planning target. Th ese were quan-
titative targets, fi xed annually, then broken down and devolved to the level 
of Provincial administrations, which were to follow up on their execution.
But apart from being part of economic planning, off shore planning was also 
resolutely physical. If the impact of off shore extraction started to extend be-
yond the isolated issue of its extraction alone, the best evidence for this was in 
the fact that it became subject to a growing number of protocols, including 
some sort of planning and zoning, as crude and unsophisticated as such reg-
ulations may be in off shore areas. As extraction increased, there was a need to 
govern the pace of mining, its rates, locations and allocations, as well as any 
confl icts in interests between extraction companies and various procedures. 
Th is included a growing list of compensatory measures and protocols, particu-
larly in response to the industrial scale at which dredging vessels would begin 

8.   Today’s sand is mostly quarried 
from the zone in between the 12 nauti-
cal miles limit (where territorial waters 
currently end) and the -20 m below nap 
isobath. Th is zone appears to be the 
most effi  cient and attractive for sand 
extraction in terms of production costs 
(Ministerie Verkeer en Waterstaat 2009).

9.   Bill no. 10098 (wetsontwerp 10098), 
submitted in 1969, was passed by the Dutch 
Parliament and turned into operative law 
in 1974. After its adoption into law, the 
bill’s regulations would be referred to as 
the ‘North Sea Soil Materials Act’ (Wet 
Bodemmaterialen Noordzee, henceforth 
nsgma). Th e act would remain in force 
until 1997 to then be absorbed into the 
1965 Extraction Act (Ontgrondingenwet), 
still in force today (with a major update in 
2008). nsgma and the ensuing Extraction 
Act of 1965/2008 regulate the exploita-
tion of marine resources such as sand, 
gravel, clay or shells – typically resources 
relevant to construction industries only.

10.   Surface resources generally require 
permission either from the Rijkswaterstaat 
(i.e. the executive arm of the Ministry of In-
frastructure and the Environment), or from 
the Provincial authorities in charge (in the 
case of river bed extractions on land). Such 
permissions are granted on the payment of 
a basic charge, augmented with a surcharge 
in proportion to the actual amount of ma-
terial that is quarried (demesne rights). In 
special cases where very large quantities are 
involved, such as the construction of the so-
called Tweede Maasvlakte near Rotterdam, a 
separate environmental assessment or mer 
(milieueff ectrapportage) is also required.
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to operate. 

Th e aggregate size of this incursion on the coastal landscape becomes clear 
in a map that features at the end of this chapter [ill. 04.1-4]. It shows the 
Dutch coastline to the North Sea as being almost entirely replicated in a string 
of quarrying locations off  shore. Th e map is both factual and deceiving in a 
way that only maps can be. Just like the political map of territorial waters 
distances and abstracts the issues involved in carving up the ocean, the overall 
footprint of quarrying is eff ectively ‘there’ – but less tangibly so than contours 
on quarrying on the map may suggest. In actual fact the public concern about 
off shore quarrying is much harder to pin down than its contours on the map. 
Th e issues about off shoring sand production lie scattered across a vast range 
of latent concerns, partial interest and sectorial policy regulations – a crucial 
qualifi cation that I hope to make clear in the course of this chapter.

Eventually Provincial authorities would be relieved of the state-led, central-
ized production targets originally assigned to them. Owing to another policy 
change in 2008, sand clay and gravel ceased to serve as calculated planning tar-
gets.11 Henceforth, the infrastructure of fi ll and its fl ows was to be determined 
by the markets alone, leaving it up to ‘market demands and their prices’ to 
determine ‘if, where, and when extraction is to occur’ (Rijkswaterstaat 2012).

Electrical grids, school systems, health care systems, transit systems, fi re pro-
tection systems and etc. have typically invited for interpretations that leaned 
on their discussion as bounded, defi ned formal systems (e.g. Hughes 1983). 
Sand, on the other hand, invites a diff erent reading: the anecdote around the 
passing of Bill 10098 at the start of this chapter illustrates that sand presents a 
bigger imbroglio than thought. What is sand? Is it a resource, a common inter-
est, or just dead quantifi able weight? Who does it belong to? How big a supply 
of it do we need for it be considered recoverable or collective? Th e impending 
socialization of sand as a resource imposed by the central state, leads to ques-
tions that exceed its seeming immobility and inertia. Instead of presenting the 
most common material imaginable (except probably for water or air), sand 
suddenly emerged as a contentious question in defi ance of its seeming banality.

Counter to chapter four, sand in this fi fth chapter does not operate in the 
“conquest” of an urban frontier. Sand ceases being rolled out from the center 
out to the edge. Instead it becomes fully externalized, and is circulated as a 
commodity. Th is chapter, then, is essentially about this commodity infrastruc-
ture, which is partly institutional and partly liberalized, but which results in 
a continuous fl ow of off shore fi ller material, regardless of how we choose to 
interpret its particular institutional makeup. Whereas the previous two chap-
ters looked at the relentless adaptation of ground into urban land through the 
synthetic agent of sand, this chapter looks at the source of sand fl ows exactly at 

11.   i.e. the 2008 reform leading 
to the Soil Protection Act (Wet 
Bodembescherming, Wbb).
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the moment when extractions and elevations begin to be separated out.

As extraction relocated to off shore locations, sand became even more ruled 
by numbers, tons, fl ow rates and euros per cubic meter than it already was. To 
avoid the risk of numerical fatigue and too much number crunching (I know, I 
get all the fun), this chapter seeks to restore some of the narrative behind these 
numbers. For this purpose, it briefl y turns to the leveling of the Western harbor 
and its ancillary ‘Sea Sand Project’. Th e Sea Sand Project is merely a prelude 
to the wholesale off -shoring movement of extraction infrastructure that would 
soon follow suit – a mere tipping of the balance, as I will write. Yet by “un-
earth[ing] the dramas inherent in [their] system design”, to borrow a quote of 
Susan Star Leigh’s, some of the logic is revealed that provided off -shoring with 
its original momentum (1999, 377).

Th e chapter subsequently proceeds by discussing arenaceous fl ows in terms 
of their protocol architecture, and closes off  by juxtaposing the two segregated 
geographies that loom large behind today’s leveling of urban grounds. How 
is that such a vast human imprint, incurred by frenetic urban leveling and 
extraction, still merely reads as one of the most imperceptible of residual land-
scapes?

Preamble: the tipping of the balance.

From post-war reconstruction onwards, the annual demand of sand had been 
rising consistently every year. Amsterdam alone and its Public Works depart-
ment had consumed about 75 million cubic meters of sand in the last few 
decades, but they expected this volume to rise to 93 million cubic meter in the 
coming ten to fi fteen years.12

Up to the start of the seventies most of the demand for fi ll had been met 
by quarrying sand from nearby lakes and borrow pits. So far, this mode of ex-
traction had managed to keep up with overall demand. As we’ve already seen, 
this didn’t necessarily mean that extraction and leveling were being exempt 
from further changes. Th eir modus operandi had already started to gravitate 
signifi cantly towards the region (Th e Nieuwe Meer pit, for instance, had dou-
bled in size for that very reason, followed shortly after by the extraction site of 
Riekerpolder). In addition, parts of the city that had just recently come up for 
development were only being leveled to half the height of earlier elevations. 
Th is not only led to a lower physical datum post-leveling, but also to new ma-
terial savings and new economies of sand (Heijdra 2010).

However, even by the end of the sixties it was getting clear that in the long 
run this mode of production wouldn’t be sustainable for long – logistically as 
well as environmentally. Th e conventional modes of mining from lakes and 

12.   D. Bous, the chief engineer and author 
behind the 1981 Memorandum on Sand 
(mentioned in the preceding), estimates 
Amsterdam’s total sand consumption 
of the 1950 to 1970 period to run over 
200 million cubic meters (1981, 17).
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pits started to meet with increasing popular opposition. Sand pits in particular 
were being blamed by conservationists for being major culprits of environmen-
tal degradation (pits not only served as occasional waste dumps, I wrote earlier, 
but they also proved increasingly incapable to support sustainable forms of 
aquatic life). Not that these fi ndings posed an imminent threat to planning 
procedures: as a matter of fact environmentalist opinions would take until the 
1980s to eff ectively trickle down into (Provincial) planning policies. But even 
so, future shortages were being anticipated - even by the end of the sixties – 
and started to infl uence resource planning years well before any ban on further 
pits and mines was to come into eff ect. Permits had, of course, never been 
granted for indefi nite periods of time, but they were made contingent upon 
specifi c volumes of extraction and certain time limits. Even by the sixties many 
pits had already been excavated to depths of over 30 to 70 meters. Th e fact 
that these pits were nearing their points of depletion could therefore hardly 
have come across as a surprise. With public support bound to diminish rather 
than expand in the foreseeable future, and sand mining likely to be zoned for 
less confl icting purposes, quarrying on so-called ‘old land’ was doomed to end 
sooner or later.

But there were other, more systemic, explanations for the rising shortage 
of sand by the end of the sixties. One of these relates specifi cally to the type of 
projects that had started to be undertaken at that time. Harbors and ports had 
always been strongly implicated in the fabrication of urban grounds. Utilitari-
an projects such as maintenance dredging and the deepening of shipping chan-
nels are inextricably bound up with port operations. Digging and dredging 
often provided the material by which docks and quays could be elevated and 
extended. Th is often happened to such an extent that port cities themselves 
seem to have been occasioned and motivated by the constant pressure of ma-
terial fl ows such as those of sand, silt, dredge or ground. 

While this in itself invites for a reevaluation of the actual systemic bound-
aries of leveling and raising (clearly sand and ground are too much bound up 
with water, silt or dredge for them to be considered separately - a discussion for 
which I refer to the following and concluding chapter), it also shows that ur-
banism and leveling do not constitute separated spheres. Ports often not only 
produced fl ows of surplus grounds but they also sculpted and molded them-
selves around the continuous scooping up and shoveling around of surplus 
materials. A number of historical examples of this already featured in earlier 
chapters or in any of the preceding maps. I’m referring to the construction of 
the city’s Eastern harbor basins, or the step-by-step fi lling in of the IJ creek. 
Th ese examples arose either in direct response to maintenance dredging, or to 
major fl agship projects such as the construction of the North Sea Canal. 

Any project of leveling always involves some form of exchange or the other 
– fi ll is never created from scratch. So when new forms of exchange become 
available this obviously also enables a new forms of projects which would not 
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have been considered otherwise. Changes within the local balance of ground 
materials thus have a direct bearing on how leveling is physically organized and 
vice versa. When the demand for fi lls surpasses what can be locally produced, 
some other solution has to be conjured up, or the project itself will have to go 
back to the drawing board.

Th is particularly holds in port locations. Th e Africa basin in the city’s 
Western Harbor underscores a powerful shift imminent within a system that 
had so-far been ruled by a closed balance of sand. By the end of the sixties 
and the start of the seventies, local extraction from pits and lakes had already 
reached the edge of its sustainability – environmentally, logistically as well as 
in terms of public opinion. Th e Africa basin would only provide the fi nal push. 
Its extraordinary demand for sand sent the ruling practice of extraction right 
across its tipping point. Th e construction of the Africa basin heralded both the 
adoption of new off shored delivery protocols, as well as the end of consump-
tion as the region had known and seen it (Bous 1981).13 From this point on-
ward ground would come to be governed by extra-territorial inputs that were 
abstract and laborious, but continuous and available without interruption.

Off -shoring infrastructure.

If raised through conventional techniques, the new Africa basin alone would 
have required six extra sand pits similar to Lake Sloten (Sloterplas) in Amster-
dam-West, calculations pointed out (Gemeente Amsterdam 1969). Had these 
pits been carried out, they would have totaled up to eighty hectares, while 
going to a depth of up to thirty meters (Bous 1981). 14

Th is shift in sand consumption and the diff erent kind of balance that it 
required pivoted around a diff erent conception of the port. Sure, docks were 
obviously still needed in twentieth century port enterprises – typically larger 
and deeper ones than before. But the biggest diff erence was not in the harbor 
but in the land consumption of its port. Th e project that Amsterdam had en-
visioned comprised a vast new industrial estate on the Western side of the city. 
Accommodating industries such as oil refi neries or car manufacturers required 
higher plot acreages. More an industrial development than a trading port, the 
focus in the new scheme was on growing plot sizes instead of on the expansion 
of moorings and docks, as would have been the case in earlier port develop-
ments. As a result the project’s contours expanded dramatically and almost 
immediately put a strain on the local provision of sand resulting in a short fall 
in production. 

Th is shortfall was not as yet systemic, but it would take much longer for 
it to become that way. As disclosed in the previous section, the access to aren-
aceous resources on land was dropping whereas demands were only expected 

13.   Th e last project of that decade to resort 
to standard on-land raising protocols, 
was the embankment of a local high-
way branch – not exactly a paragon of a 
project showing great logistical aplomb.

14.   Amsterdam’s 1969 notice of objection 
points to changing techniques in ‘modern 
port installations’. Th ese techniques are 
used in transshipping mixed cargo as well as 
bulk goods. “However“, it continues, “petro 
chemistry as well as other industries also 
require bigger plot areas than what used to 
be the case in harbors until recently (1969, 
translation kb).” In this sense, the city’s 
notice prefi gures a criticism that would be-
come commonplace in the decade following 
the eventual completion of the harbor’s 
extension.
In retrospect, Amsterdam would largely 
miss out on the kind of investments that 
it had envisioned. It would be overlooked 
by petro chemistry and the transshipment 
of transit goods, both of which proved to 
be the prime drivers behind the lasting 
growth of other regional harbors such 
as Rotterdam – Amsterdam’s perennial 
rival. Industries like these were put off  
by the inevitable limitations of the North 
Sea Canal. Th is canal, which Amsterdam 
depended on for its access to open sea, was 
only as good as the locks through which 
it connected to the sea. As ships continue 
to grow in size, eff orts to upgrade and 
improve the canal’s locks tend to fi ght a 
rearguard action. Today harbor activities 
are mostly related to the transshipment of 
bulk goods (dry or liquid), such as fuels, 
coal, as well as sand, gravel and granite.
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to rise. However, at the time of the Western Harbor project, the short fall was 
acutely and bluntly induced by volumetrics and geometry. In one of their in-
ternal memoranda local port authorities put the issue quite candidly: shortly 
before and after the Second World War, they write, the extension of the harbor 
and its port facilities had still been organized through a closed balance of sand 
(Havenbedrijf Amsterdam 1972). Sand quarried from new basins was tradi-
tionally suffi  cient to cover the construction of the surrounding docks. A new 
top layer of four to fi ve meters of fi ll suffi  ced to lift quays and docksides above 
the basins’ future water level.

However, the Western Harbor project as imagined by the city would over-
stretch this balance completely. Th e basin’s volume, in itself already much big-
ger than that of preceding docks, could no longer cover for the scheme’s corre-
sponding demand in surface fi ll. Whether small or large, plots still demanded 
an extra four to fi ve meters of elevation to be ‘stabilized’ as proper sites. Within 
a closed balance scenario, the plots’ demand in the new port would have great-
ly surpassed the amount of fi ll that local basins themselves could provide. To 
meet the demand in fi ll posed by the port facilities as envisioned by the city, 
the basin would either need to be much bigger or much deeper, or would in-
deed have to be accompanied by some 80 hectares of pit mining locations. [cf. 
also ill. 04.2 and 04.3]

Th e other and easier way, therefore, out was to look for solutions on a 
diff erent level. Amsterdam (and Holland in general) had already been con-
templating other ways to resolve their dependency on sand. Earlier experi-
ments with the Rijkswaterstaat (the executive branch of government in charge 
of national water infrastructure) and dredging fi rms such as Bos en Kalis15 had 
already indicated that the extraction of salt-containing sands off  shore would 
be feasible, at least technically so.16 Practical diffi  culties such as the desaliniza-
tion of sands, or maintaining a continued fl ow of sand could be surmounted 
providing that the correct facilities were put in place.

As such the question came to bear on the infrastructure of extraction, that 
is, on the procedures rather than on the origins of sand processing. Amster-
dam’s familiarity and savoir-faire in extraction procedures was already quite 
established at that time. During the previous decades Amsterdam had increas-
ingly organized its own sources and fl ows of sand. Decisions on quarrying had 
essentially become its own to make: within municipal limits it could choose to 
regulate mining concessions, operate them itself, or simply weigh off  tenders 
against each other for specifi c volumes that originated from sites nearby. In so 
doing, city planners had learned to calibrate and adjust the actual ground fl ows 
and sources to their own planning needs.

It only seemed natural that the city would act similarly in the latest exten-
sion of its port and harbor. Much in line with its earlier experience, Amster-
dam assumed full control of leveling operations, which it reorganized into a 

15.   Currently Koninklijke Boskalis 
Westminster N.V.; Boskalis is based in 
Sliedrecht, a town about thirty kilometers 
upstream from Rotterdam in the Rhine-
Meuse Delta, which is home to many if 
not most of the Dutch dredging fi rms.

16.   Th e North Sea is not off  limits for sand 
dredgers (typically mounted on fl oating 
pontoons), but turbulent seas do restrict the 
working period during which sand dredgers 
might be operated off  shore. Hopper dredge 
vessels on the other hand can be deployed 
virtually at all times, but their supplies 
only come in intermittently. In-between 
buff ers help to alleviate the diff erence 
between steady deliveries and intermittent 
supplies. Usually buff ers entail little more 
than fi xed under water locations in the 
harbor were freshly dredged sand can be 
dumped upon off shore extraction. Th e same 
sand is then scooped up and transposed 
onto barges for inland navigation.
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specifi c project of its own. Th is project, the so-called Sea Sand Project running 
from 1968 to 1972, consisted of one of the fi rst organized eff orts to tap into 
the vast off shore repository of sands (Bous 1981). Its eff ects would outlast the 
project by many years, though not in terms of extraction. With the advent of 
off shore extraction, the regional landscape had eff ectively been relieved of its 
duties to provide material ground resources. But on the side sand outputs, the 
same landscape would now come bear the full brunt of leveling frenzy. Roar-
ing at a scale that approached industrial levels, the Sea Sand Project delivered 
a new topography of erasure, regarded by many as excrescence of industrial 
urban development, if not an act of blatant landscape annihilation itself.

Th e project hinged on a kind of self-suffi  ciency that Amsterdam had be-
come accustomed to. By organizing and centralizing sand production on a 
municipal level sand could be produced at a relatively low cost and kept in 
tune with the city’s own housing production. But as a mode of organization, 
self-suffi  ciency and centralization did not prove to be such auspicious choices 
to make. As in the past, the type of operation selected for mining and leveling 
also determined the costs of operation and thereby decided on the eventual 
physical choreography in space (cf. ill. 04.3).17 Whether Amsterdam would go 
it alone, outsource part of the process to private contractors, or choose to inter-
face with other institutions – all this made a diff erence beyond contracts alone.

Self-suffi  ciency involved setting up a continuous chain of operations that 
spanned from off shore extraction, to desalinization, up to the temporary stor-
age of sand in under water buff ers over in IJmuiden near the coast.18 Setting 
up those facilities was no small feat, and most of the concessions had to be 
acquired separately from central state administrations.19 But there were major 
benefi ts in doing so, specifi cally when large volumes were involved, which was 
precisely what the Western Harbor and its Africa basin promised to off er.

Th ese benefi ts consisted primarily in a reduction in the price of sand per 
cubic meter, but a predictable shoreward fl ow was seen as a benefi t as well. 
Consistent fl ows were believed to help keep the costs of manipulation down. 
In-between manipulation had so far been rather trivial, but saline sands were 
a little diff erent. Due to the risk of ground salinization, off shore sand has to 
be rinsed prior to their usage on-land. Th e established chain of operations and 
its protocols thus had to be expanded to accommodate additional forms of 
handling. Exploitation costs would not only be determined by transshipment 
and transportation alone, but also by desalination. On this particular level the 
sea sand project would eventually go amiss.

Th e disadvantage of the entire setup, as it happened, was in its reduced 
degree of fl exibility. Th e price of desalination could be kept low on condition 
that inputs were kept high. But as Amsterdam set up a vast on-site desalination 
plant (in itself already a costly thing to do), it reduced its own ability to reduce 
production even temporarily. Of course, there was no reason to expect any 

17.   In his round-up of the 1980s state of af-
fairs in sand extraction, Bous distinguishes 
between three types of operation (exploitatie-
vormen) which the city could choose in 
organizing its sand market (1981, 13–15). 
Th e fi rst one entails the current model: 
the Rijkswaterstaat administers off shore 
extraction as well as the storage of sand in 
on-land buff er pits. It grants concessions to 
contractors and negotiates on their prices 
on a yearly basis, basically to counteract 
the fact that contractors eff ectively acquire 
a monopoly position together with being 
granted an extraction and storage conces-
sion. Since contractors are obliged to supply 
to more than one party at the same time, 
the actual rate of delivery is hard to control 
from the public planning side.
Th e second type of operation entails the ef-
fective communalization of sand exploitation 
on the level of the city, as a result of which 
Amsterdam would (and has) becomes an 
independent, competitive participant on the 
commercial sand market. 
Th e third type of operation results from 
a cooperation between public bodies. 
Regional coordination in sand production 
(between state, provincial and municipal 
administrations) may result in a more 
continuous output of sand, but it also 
depends in equal measure on sound, prior 
knowledge of sand demands. Since accurate 
future planning prospects are sometimes 
diffi  cult to guarantees, this clearly presents a 
limitation to the regional cooperative model.

18.   One of the storage buff ers that would 
be used is the Noorder IJ-Polder, a former 
extraction pit which is still in use as a buff er 
today, notably for waste grounds emerging 
from the current construction of Amster-
dam’s North-to-South metro line. Th e 
Noorder ij-Polder is one of the deepest pits 
around in the region; it is currently operated 
and managed by Grondbank Amsterdam, 
a municipal company whose aim lies in 
managing local ground fl ows. Using the 
Noorder ij-Polder as a storage location for 
surplus grounds also enables this pit to be 
made much more shallow over time, which 
(according to current environmental in-
sights) would increase the pit’s biodiversity.

19.   To avoid the founding of a city-led 
monopoly Amsterdam would have to accept 
the imposed external obligation of sup-
plying to other market parties beside itself, 
but ‘on the upside’ it would be allowed to 
do at market prices (Bous 1981, 13–15).
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need for lowering production, because sand demands had only been rising over 
the last half century or more. Th e machine that was assembled for the project 
was therefore quite effi  cient and certainly eff ective, but it came without any 
knob or switch to regulate the output. A few years down the line, this choice 
backfi red on the project.

Shortly after the dock’s construction had started, the demand for plots in 
the region plummeted due to the economic crisis of the 1973.20 Th e Africa 
basin was caught midway in the fl ak. 21 Off shore sand supplies had become 
available on the premise of a continued fl ow, a condition that was linked to the 
choice of setting up a fully-fl edged desalination plant of its own. Th e plant’s 
continued outputs had strongly reduced the costs of desalination per cubic 
meter, but its selected form of organization had also produced a vast territorial 
machine, whose switching board presented little to no levers to actually regu-
late sand production. At the risk of its costs spiraling out of control, outputs 
could simply not be reduced. Once the economic crisis kicked in and the orig-
inal demand for plots evaporated, this sand-churning machine went rampant. 

As such Joop’s desert or Joop’s plain emerged on the city’s western horizon.22 
With no infrastructural knobs to turn, leveling simply continued beyond the 
cancellation of the basin itself.23 Without any prospect of any plots being sold 
in the foreseeable future, the Sea Sand Project was pushed through to the end 
regardless of the building opposition.24 Shrouded in political intrigue, accom-
panied by fi nancial tussles and surrounded by emerging forms of social protest 
(such as the squatting of the ij creek’s former Ruigoord islet) Joop’s Desert 
stood for the brutalizing power of unchecked industrial development. Cleared 
of any vegetation or topography, except for its desalinated white shell-sands, 
the area would, in eff ect, lay fallow for the next twenty odd years. Yet beyond 
these socio-political implications, that typically serve to frame the incident, 
the site’s erasure also embodies a perfect instantiation of a non-site.25 No longer 
landscape and not yet site, the incident exposed a new fault-line within the 
sedimentary infrastructure that had otherwise appeared to run so smoothly.

“Th e normally invisible quality of working infrastructure becomes visible when 
it breaks: the server is down, the bridge washes out, there is a power blackout. Even 
when there are back-up mechanisms or procedures, their existence further highlights 
the now-visible infrastructure (Leigh Star 1999, 382).”

Infrastructure, we learn, only becomes visible upon breakdown. What had 
become plain for all to see was not just messy management on the part of 
city planners, or an issue that had suddenly ceased to be of purely ‘techni-
cal’ implication. Th e temporary breakdown of the Sea Sand Project uncovered 
the latent issues of socialization and communalization that underpinned its 
ground infrastructure and the operational decisions by which it was put in 
place. Amsterdam had chosen to centralize (and thereby to communalize) sed-
imentary infrastructure on a municipal level. In itself this path did not present 

20.   “Between 1970 to 1975 the demand 
in sand steeply dropped. Th e last fi ve years 
ca. one billion cubic meters of sand per 
annum were used, mostly sand that was 
supplied and applied dry within smaller 
projects (Bous 1981, 2, translation kb).”

21.   Th e planned elevation of the Afrika-
haven docks was aborted in 1973, when the 
municipality of Haarlemmerliede, which 
had been one of the original participants, 
didn’t see any further purpose in the project 
(Haarlemmerliede lies immediately west of 
Amsterdam) (Gilijamse and Bonke 2009, 
262–263). At that time 1500 hectares had 
already been leveled. After 1972 there was 
virtually no demand left for industrial sites 
in the region. Amsterdam itself on the other 
hand continued its own part of the eleva-
tions (i.e. the part within its own borders 
of jurisdiction) and completed it by 1974.

22.   Th is epithet was created after Joop den 
Uyl, who had pushed through the harbor 
extension project as a member of the city’s 
executive board. Shortly after his decision to 
enforce the project, Joop Den Uyl moved on 
to become the Dutch minister for economic 
aff airs. Th e ‘Joop’s Plain’ epithet, and the 
predatory physical destruction to which 
it refers, is often used as a reference point 
of the brutalizing power of unchecked 
industrial development in the 1970s.

23.   “Together with the oil crisis of 1973, 
the prospect of an imminent change in 
local business climate near the North Sea 
Canal had all but disappeared. Mobil Oil’s 
refi nery would remain an isolated enclave 
within the ‘Plain of Joop’ [‘vlakte van Joop‘ ]. 
In 1982 the refi nery was abandoned and 
replaced by storage tanks (Gilijamse and 
Bonke 2009, 262–263, translation kb).”
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a change in course from the path of ground organization followed so far, but 
it did underestimate the signifi cance of changing over from land to sea-based 
resources. Not only did the Sea Sand extraction as envisioned by the city clash 
headlong with the economic downturn and its overall slump in construction, 
but it would also come to collide with some of the views that were held by the 
Dutch State itself.

Th is collision is epitomized in the city’s appeal to the Lower House of Par-
liament regarding Bill no. 10098. In the city’s opinion, the common public in-
terest (and that of proper urban planning) would be best served, if sand could 
be obtained freely from the North Sea. Its request for unrestricted access did 
not pertain to the level of permissions – after all, the city had already obtained 
all the requisite concessions that its Sea Sand Project required – but it referred 
to the status of these sands. Sand was not a public good, it argued, but a res 
nullius, i.e. nobody’s good. Like game or fowl, it would only turn into one’s 
property the moment that he or she laid his or her hands on it. If sand had 
begun to gather and defi ne a public around the issue of its extraction off  shore 
(in Dewey’s notion of a public as the ‘emergent eff ect of a problem’) then Am-
sterdam essentially did not see the Dutch State as being part of that public – or 
at best as the member of a public that was much more horizontally composed 
than the version adhered to by the State itself.26

Even so, and in spite of its own appeal on the ‘public good’ of sand, the 
city’s plea to the Dutch State remained laced by its own self-interests. Whether 
the extraction rights proposed by the State would eventually be enforced on 
the city or not, Amsterdam argued, the underlying shortages of sand would 
still not go away (1969). To uphold the production of ‘mature’ building plots 
and continue the erasure of its own urban terrain, the city called upon struc-
tural shortages and rising demands to justify its claims on off shore sands.

When Bill no. 10098 was fi nally voted in parliament and turned in the 
ruling legislation, the underlying diff erences in opinion were ironed out rather 
pragmatically. Amsterdam and Rotterdam were exempt from paying demesne 
rights for those projects that had already started. Permissions which the state had 
already handed out were interpreted as an offi  cial recognition of the fact that no 
extraction rights would have to be paid. Th is was on condition that any ongoing 
extractions would be fi nished by the time the Act would pass into legislation. 
Shortly before 1974 when the act was passed, Amsterdam fi nished the leveling 
of its Western Harbor.

Protocols and the study of ‘boring things’.

If studying infrastructure comes down to the study of ‘boring things’, as the 
American ethnographer Susan Star Leigh argues in the ‘Ethnography of Infra-

26.   In Dewey’s notion, a public is (no 
more than) ‘the emergent eff ect of a 
problem’ – problems come and go and 
so do their publics. Jane Bennett off ers a 
slightly extended reading in that she defi nes 
publics as “human-non human collectives 
that are provoked into existence by a shared 
experience or harm (2010, xviii)” thereby 
extending Dewey’s notion with that of 
non-human actants. Similarly we also have 
Latour’s la politique de la nature, in which 
the public is defi ned as the things that we 
share collectively because we are personally 
incapable of solving them. Th is constitutes 
a more pragmatic defi nition of the public 
as it defi nes it as collective or gathering 
irrespective of any mutual common interest.

24.   It’s worth taking note of the political 
bickering that runs parallel to the more 
systemic explanation that I’ve just given. 
Since the local authority of Haarlemmerlie-
de and Spaarnwoude (a separate neighbor-
ing municipality that was originally part 
of the project), had abandoned the idea at 
the height of the 1973 economic crisis (see 
footnote 21), the project had eff ectively been 
barred from execution. Th is political block-
age would only be lifted at the end of 1990s 
as city limits were redrawn and the area was 
brought under Amsterdam’s own jurisdic-
tion. Amsterdam then quickly revived the 
Africa dock project – apparently to make 
use of temporary Dutch state regulations 
by which it would be allowed to organize a 
dump reservoir of dredge sediments on the 
location of the future basin. Construction 
of the Africa basin subsequently started in 
1997 and was completed by 2001, some 27 
years after the original start of the project. 

25.   Th e idea of a non-site stems from 
land-artist Robert Smithson (Smithson 
in Reynolds 2003, 125–134). Smithson 
uses the terms ambiguously, as a container 
of objects that represent a site ‘off -site’ on 
a diff erent location (usually outside the 
museum), as well as referring to a site 
that contains little identity of its own.
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structure’, then sand surely must be the embodiment of that banality (1999, 
397). In spite of all the underlying drama, sea-won sands would be gradually 
integrated within policy at large and enmeshed with construction practices.

‘Secondary eff ects’ (visible and verifi able) as demonstrated by pit extraction 
and its cumulative incursion of the landscape would come soon to an end. 
With extraction being separated from deposition, sand circulation no longer 
seemed to have a bearing on the ‘primarity’ of leveling and raising. Leveling 
became utterly and boringly part of the everyday practice. So much so, one 
would almost say, that it can only be read as a procedural infrastructure.

Th e architecture critic Keller Easterling makes a similar point in discuss-
ing American suburban tract houses (1997, 20–31). Rather than aesthetically 
scrutinizing their architecture, she likens these residential formations to ag-
ricultural produce. Agricultural production, she argues, resembles housing 
production in that large numbers of houses are executed simultaneously in 
uniform fi elds. “It is the architecture, format, or protocol of that process,” 
Keller continues, “rather than the appearance of the suburban house that may be 
the chief determinant of spatial and material consequences (1997, 21).” 27 In her 
words, the poignancy of sand would be in its very banality.

How does this tie up with the practice of leveling? Th e parallels are not all 
that hard to draw. Th e preceding chapter documented how sand grew into a 
proliferating practice: a ubiquitous panacea that could be universally applied. 
Like corn, rapeseed, or urban tract housing, sand and fi ll became merely epit-
omes of a continuously self-replicating procedure. Th eir elevations, embank-
ments and artifi cial islands clearly presented individual solutions that shifted 
appreciably over time. Even so, one may still wonder whether these formations 
are not also manifestations of deeper, underlying protocol architectures.

Th e Sea Sand Project underscores how the protocolary becomes more prom-
inent in leveling practices once they are being off shored. Protocols may seem 
immaterial and hard to picture, but examples of their infl uence are legion, 
notably in the fi eld of urbanism. A typically example, cited by Ben-Joseph, are 
building heights in downtown Boston, which are limited to three stories, not 
because of any ban or regulation, but rather because fi re restrictions of all sorts 
indirectly made constructions that surpassed three stories eff ectively infeasible 
(2006). Another example already featuring in the previous chapter, is the ur-
banization taking place near abandoned pits. Th e geography of cottages along 
the region’s lakes and ponds bears no direct causal relation to that of resource 
extraction, but even so its footprint does superimpose quite literally onto that 
of pits and quarries. Th e Sea Sand Project (and its failure) is situated exactly 
on that level. Its ‘coding’ has no bearing on the shapes and forms of its pits 
and elevations, let alone on their aesthetics, but it does have a bearing on the 
architecture of leveling and raising and their transient infrastructure.

27.   Many of Easterling’s texts typically 
address the aggregate image that is brought 
forward by the most mundane of urban 
phenomena, rather than their individual 
expressions. Apart from suburban tract 
housing, her texts have addressed the repli-
cation of malls, warehouses, demolition sites, 
or infrastructural fi xtures like interchanges. 

“Th e built artifacts of development systems, 
the highway interchange and the suburban 
tract house are usually described geometri-
cally or scrutinized aesthetically. However, 
their dominant architecture may be best 
described by the constraints governing 
timing, organization and interactivity with-
in their environments (1997, 21).” Urban 
fi xtures like suburban houses, she argues, 
have become themselves infrastructure; 
they are “no longer simply what is hidden 
or beneath another urban structure, [but 
have become] the urban formula, the very 
parameters of global urbanism (2011, 10).”
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Typically ‘coding’ only becomes visible in the aggregate footprint that it’s 
leaving behind. But exactly on what level should we locate that footprint? Th e 
fact that the infrastructure of leveling may be more established on a protocol 
level rather than on the level of individual outward appearances does not make 
it any less entangled with culture, beliefs or society at large. For the sake of this 
text, the circumstances of the Sea Sand Project had to reconstructed and built 
up again from rather inert archive material. Documents such as Bill no. 10098, 
internal memoranda on sand and similar pieces of regulation trace a trail of 
detached, quantifi ed events through the city’s archives. But the fact that these 
traces are so unilaterally quantitative, and boringly procedural, does not make 
the physical erasure that they stand for any less dramatic. Documents like 
these, and the work they demand in teasing out the underlying narrative, stand 
for the repressed nature of clearing and leveling in local (Dutch) planning. 

Above anything else, erasure remains common procedure. It’s not even that 
more personal experiences of erasure have intently been brushed under the 
carpet. Th at kind of human agency would not have gone unnoticed or undoc-
umented. But of all the aspirations, confl icts and frustrations that you would 
expect when ground is being expropriated, leveled and re-parceled on the scale 
that it did, none seem to have really stuck. Is it that erasure as an everyday pro-
cedure was already so common, banal and boring that it didn’t even seem wor-
thy of documentation? Is erasure so entangled and embedded that it doesn’t 
even stand out? Off  course, erasure has a negative ring to it, but that’s not what 
I’m latching onto here. I’m not trying to debunk or demystify the naturalized 
agency of erasure supposedly induced by man under the cover of ground level-
ing practices. However, what I do think is relevant to carry from the incident 
of the Sea Sand Project is the extent of the network or the infrastructure that it 
draws out. To recycle a typical ‘materialist’ example: sand is not “away” at some 
off shore mining location (any less than trash in a landfi ll) nor is it safely tucked 
away in the subsoil, but it continues to generate new fl ows and exchanges, 
policy adjustments, problems and reconsiderations. More importantly, it con-
tinues to defi ne planning beyond the primarity of its individual plans.28

Th is touches on an issue brought forward in the third chapter, where I 
argued that the repetition and size of infi ll redevelopments might be more due 
to so-called ‘bouwrijp’ regulations rather than any requirements imposed by 
construction standards. Th e size, quantity and mode by which sites are being 
leveled, is often dictated as much by legally reinforced traditions in urban 
development (viz. bouwrijp) as by the actual degree of subsoil instability itself. 
As Leigh-Star argues, infrastructural networks may seem to respond to purely 
technical requirements alone, but they remain a “part of human organization, 
and as problematic as any other”, irrespective of what the technical paradigms 
of infrastructure may invite us to believe (1999, 380). Similarly, bouwrijp reg-
ulations emerged along with technical developments that boosted geotechnical 
subsoil behavior through the synthetic application of sand. But regardless of 
its quantitative origins, bouwrijp (like any technical development) gradually 

28.   As one of the proponents of ma-
terialism and material ecology, Jane 
Bennett refers to trash as being “not 

“away” in landfi lls but generating lively 
streams of chemicals and volatile winds 
of methane as we speak (2010, vii).”
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evolved into processes and relations, that is: it braided itself in with urbanism 
itself.29 In this reading, bouwrijp no longer presents a utilitarian surface treat-
ment, but constitutes an urban formula in itself. In its continuous, generic 
self-replication, leveling may be read as a mechanism that co-produces the 
urban even when it operates through constant, compulsive erasure.

“Surprisingly”, Easterling writes, the discipline of architecture, unlike ge-
ology, biology, music and mathematics, has very limited means of describing 
spatial organizations with active parts, temporal components, or diff erential 
change: “Biology, geology, mathematics and network electronics have devel-
oped precise terms to describe active organizations and processes. (…) Geolo-
gists invested their analytic eff orts in the study of processes like fl uvial activity, 
glaciations and erosion, developing descriptions of watersheds or ice fl ows that 
incorporated temporal markers and notations of elastic boundary conditions 
(1997, 22).”

Th e underlying point about geology here is that, unlike shorter-term 
phenomena, geology demands for a way to draw in the agency of other ‘ac-
tants’ beyond human agency, policy measures or discourse alone. Within the 
time-frame of geology ‘dead matter’ such as rocks, mineral fl ows and sediment 
deposits inadvertently have to be attributed with some agency of their own 
– unless we want to ascribe that agency to some higher being or an (anthro-
pomorphic) god. An ‘actant’, one should note, is a term that chooses not to 
distinguish between subjects and objects, humans and nonhumans, nature and 
society. Originally coined by Bruno Latour, but consecutively used by many 
others including Jane Bennett, an actant is simply some-thing “[…] which has 
effi  cacy, can do things, has suffi  cient coherence to make a diff erence, produce 
eff ects, alter the course of events (2010, viii).“30 Th e reference to either subjects 
or objects as so-called ‘actants’ fi ts in an eff ort to “dislodge agency from its 
exclusive mooring in in the individual, rational subject”, as Bennett writes. In 
this case, to consider sand as an actant in its own right also helps to reveal its 
latent eff ects in terms of urbanization. When an actant ‘has agency’, it draws 
out a constellation that essentially displays some form of self-organization – as 
minimal or as short-lived as this organization may be. 

Such a statement would imply that ‘self-organization’ in planning is un-
derestimated and implicitly needs to be valorized. Th is would more or less 
catch the drift of my argument, but even to make agency legible in itself is 
often diffi  cult enough. Nonetheless, the analogies to off shored extraction are 
rather straightforward at this point. Th e accumulative aggregate eff ect of sand 
displacements verges on the geologic to such an extent that it could right-
fully call into question the causality of human intervention as being as the 
sole motivator of events. In its failures the Sea Sand Project illustrated that its 
constellation around quarrying and leveling did not fi t easily into a passive, 
mechanistic view. Was it a policy failure, was there a single political fi gure to 
blame, or was its technical breakdown merely a consequence of techniques 

29.   Th is is an adaptation of Leigh 
Star’s original phrase: “Th e technical 
developments move from either in-
dependent or dependent variables, to 
processes and relations braided in 
with thought and work (1999, 380).”

30.   “Latour”, as Bennett writes further 
on, “defi nes [actants] as ‘something 
that acts or to which activity is granted 
by others. It implies no special moti-
vation of human individual actors, nor 
of humans in general (2010, 9).”
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that had been ill-advised and hardly thought through from the start? In a more 
mechanistic view on the other hand “[t]he world appears as if it consists only 
of active human subjects who confront passive objects and their law-governed 
mechanisms (Bennett 2010, xiv).“ Th e constellations around ground that I’ve 
been describing so far, invites us to think diff erently. Ground is an assemblage 
of divergent interests, beliefs, practices, commodities, grid architectures, min-
erals and policy prescriptions. It is a vast imbroglio of things in which agency 
cannot be reduced to policies and human practices alone, but in which sand, 
legal interpretations, the latent idea of a public, and technologies exert some 
form of agency of their own. If, so far, I have chosen to refer to sand as a ma-
terial agent in the manipulation of ground (and hence in the makeup of the 
territory), I did so because to describe sand as a passive ingredient or a mere 
additive in the amelioration of ground, would have severed it as an agent from 
the constellation of practices and things that sand gathers around itself. 

Th is closes the loop with the protocols this section started out with. To 
make infrastructures more legible beyond their usual tediousness, the notion 
of protocols and procedures off ers methodological value. Protocols shift our 
focus to a diff erent time-frame and a diff erent scale, where other agents may 
come into view; or where such agency may become imaginable or less implau-
sible at the very least. Infrastructures are not the passive relays that we may 
hold them for. We don’t just drive our cars in it, or pass around our messages 
(as well as our sand). If extraction protocols show us anything, it’s that they 
may verge onto a substantial form of organization of their own.

In more concrete terms, leveling-as-infrastructure by-passes convention-
al geological cycles by providing anthrosol substitutes.31 Time after time its 
routines and protocols are varied and improvised on, changing variables and 
parameters, timings, exchanges and points of interconnection. Gradually off -
shore dredging emerged as a promising path within this infrastructure, and 
the Sea Sand Project as one of that path’s earliest instantiations. In response 
to early failures in extraction routines, new moves have been inserted into 
their sequences, some have been taken out, and some of the earlier breaks and 
counterpoints have swapped places, but the overall choreography has virtually 
remained the same – a choreography of erasure built around hopper dredgers, 
roads, bulldozers, sand bars, inland barges, measure probes, continuous sur-
veillance and pumping stations, etc., etc. In the following section I continue 
to trace erasure as a technical process, following the steps, moves and protocols 
by which it is composed.

Recalibrating logistics

So far sand dredgers (cutterzuigers) had off ered the main type infrastructure, 
but since the seventies and eighties suction dredgers had started to take over as 

31.   A rather interesting initiative of late 
which ties in to this perspective of ‘the 
geologic’ is that of the Dredge Research 
Collaborative. “Silts, sands and clays fl ow 
rapidly between these landscapes in liquid 
suspension, linking them and reshaping the 
earth’s surface. Collectively, the choreogra-
phy of these landscapes embodies a vastly 
quickened counterpart to conventionally 
defi ned geological cycles - the Dredge 
Cycle.“ (text taken from dredge @ studio-x 
nyc, http://m.ammoth.us/blog/2012/01/
dredge-studio-x-nyc (accessed 24-01-2012)).
Th is position is similar to that of Dutch 
Meteorologist Paul J. Crutzen (who originally 
forwarded the notion of the Anthropocene), 
in the sense that when man’s action begins to 
verge on the scale and time-frame of geolog-
ical cycles, then the geologic itself becomes a 
notion by which we can read and index hu-
man intervention. Th is ‘geological argument’ 
is also commented on by Latour in his 2011 
lecture at the French Institute in London: 

“We realise that the sublime has evaporated as 
soon as we are no longer taken as those puny 
humans overpowered by “nature” but, on the 
contrary, as a collective giant that, in terms of 
terawatts, has scaled up so much that it has 
become the main geological force shaping 
the Earth (2011, 3).” My argument, however, 
is diff erent to that of Holmes et al. in that I 
don’t seek to interpret ground as a formative 
landscape process (approximating geolog-
ical magnitude and scale within a vastly 
shortened time-frame), but as a latent eff ect 
of planning traditions in which processes 
of erasure have been playing a major part.
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the main extraction facilities. Suction dredgers are basically fl oating, self-pro-
pelled containers; they’re oceangoing vessels (hopper dredgers) that contain 
powerful pumping installations on boards. Th eir introduction, coupled with 
the necessary adjustments along the extraction chain, would lead to a gradual 
makeover of the protocols of extraction.

Sand dredgers had been premised on stationary techniques of extraction. 
Th ey were put to use in most of the on-land pits, as well as onto Lake ij. Th eo-
retically, stationary dredging installations like these could be deployed at sea as 
well. Conditions at sea were not too restrictive for this type of extraction. But 
they were discouraging. Winds, waves and bad weather would have narrowed 
down their working periods and cut into their profi t margins quite severely. 
Suction dredgers on the other hand (such as trailing suction hopper dredgers 
or tshd s), can be deployed at all times. Being ships, however, they only off er 
an intermittent fl ow of supply. In-between depots therefore came up as the 
most obvious solution. Depots act as buff ers that help alleviate the diff erence 
between steady deliveries and intermittent supplies. In essence, such buff ers 
entail little more than fi xed under water locations in the harbor where freshly 
dredged sand can be dumped. Th e same sand is then scooped up and trans-
posed onto barges for inland navigation.

Hopper dredgers were not invented to meet sand’s requirements. As be-
fore, sand tends to piggyback on types of infrastructure to whose emergence 
and use it bears ambiguous causal connections. Th is had happened before. Sev-
enteenth century tow-canals were not invented for the transport of sand alone, 
but seemed to emerge from a mutual coalition between diff erent problems 
and opportunities – a congregation consisting of night soil, peat, agricultural 
produce, capital, sand and regional urbanization itself (cf. chapter two or De 
Vries 1978). Similarly, sand dredgers and fl oating dredger vessels already plied 
along the coast well before off shore mining started. Vice versa, it was also not 
an exception to fi nd freshly dredged sludge being dumped buitengaats, along 
the coast.

But off shore dredging techniques did prove rather amenable to the con-
straints of off shored sand extraction. Suction dredgers are as versatile in har-
vesting sand as they are in pumping up gravel or any other material suspended 
in water. In a hopper dredger the dredged materials end up in a large onboard 
hold called a ‘hopper’. Th is type of vessel features one or more suction pipes 
with suction heads that are dragged along the seabed to turn up sand. Sand is 
consecutively pumped up from the seafl oor straight into its hoppers, where it 
is left to settle down.32 Th e average dredger takes about one to one and a half 
hours to fi ll up its hold, and can hold in two to three thousand cubic meters 
of freshly dredged haul. When the hoppers are full, the dredge vessel returns to 
the nearest harbor and simply dumps the material into the underwater depot 
through the doors in its hull.

32.   On average, the underwater depth 
from which smaller hopper dredgers can 
suck up sand is limited to 20 to 25 meters. 
Whereas the largest part of the slurry 
thus taken on board, settles down in the 
hold of the ship, a fi ner fraction, which 
doesn’t settle down, drains away and 
fl ows back into the sea, causing the water 
to become turbid. Th is disturbance can 
spread out over a considerable distance, 
depending on the prevailing winds, waves 
and currents (Grontmij Nederland bv, 
Svašek Hydraulics and WL|Delft 2008).
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Dredgers scoop up half a meter of sand along their trail each time they pass 
over at the same point and this action is repeated until a stratum of two to six 
meters of sand has been removed. Th eoretically, the resulting underwater pits 
take on a rectangular shape. To avoid maneuvering during dredging proce-
dures, excavations tend to run in straight lines between two to fi ve kilometers 
in length (depending on the capacity of the dredger) and following the main 
direction of the tidal stream (Rozemeijer 2009). Practically however, the shape 
of the excavations is determined by the limitations in space – such as cables, 
pipes, platforms and other zoned-out areas –33 but also bathymetry or under-
water topography itself.

Most of the extraction areas emerged 10 to 25 kilometers off  the coast 
between the twenty meter isobath34 and the twelve-mile limit where Dutch 
territorial waters end. On this part of the continental shelf the sea fl oor is 
quite fl at, but it does experience quite a lot of shipping. Unlike stationary 
techniques, hopper dredge vessels are fl exible facilities so they mingle easily 
with ongoing nautical traffi  c and absorb into its folds. Counter to near shore 
areas and the shore itself, the continental shelf ’s sea bed is quite stable and has 
virtually no slope to mention, but it does contain underwater concentrations 
of sand in the shape of shoals, sandbars and sand waves.35 Sand bars and sand 
waves collectively represent a minable surface of up to 3000 square kilometers 
along the southern part of the Dutch coast alone. Within this large arenaceous 
reserve about 700 square kilometers are allocated in concessions running until 
2015, amounting to roughly 60 square kilometers being exploited per year.36 

Th is is a lot by any standard. Sea-won sand currently accounts for about 
twenty-fi ve million cubic meters per year, or roughly fi fty percent of the Dutch 
national production of sand – more than what is produced by any other coun-
try that borders directly onto the North Sea. In the government’s own public 
communication, the annual consumption of sea-won fi lling sand is likened to 
the “combined volume of thirteen soccer stadiums” or roughly thirteen million 
cubic meters per annum.37 With the onset of global warming and rising sea 
water levels, it argues, this number can only be expected to rise.38 Currently 
off  shore sand already represents about sixty percent of all primary resources 
extracted within the Dutch territory.

Taken together and assembled onto a single map (such as in the adjoining 
drawing) all these concessions – new ones and older ones combined – are 
strung out along the country’s entire territorial border [cf. ill. 06.3]. Th is string 
of off shore concessions replicates the entire coast in an inverse, underwater 
geography that lies just ten to fi fteen kilometers off  the coast. Th ough intrin-
sically revelatory, to produce such an image is also slightly deceptive. Within 
concessions only a number of so-called ‘plots’ can actually be mined, and even 
within these plots pits do not immediately consume the whole reserve of min-
able sand. A lot of chunks and fragments of the original concessions are thus 
still left untouched. Th ese areas are either too infeasible or too unprofi table to 

33.   By government regulations (and 
those of the Rijkswaterstaat in particular) 
quarrying has to keep a fi ve hundred meter 
distance to cables, pipes, platforms and 
other planning zones at sea. Th ese obstacles 
can be quite numerous and carve up 
concession areas to a considerable degree.

34.   An isobath is the below-water 
equivalent of a contour line, both of 
which are set relatively to the mean 
sea level. In this case the twenty meter 
isobath is minus twenty meters nap. 

35.   Th e nearshore is part of the sublittoral 
zone (ca. minus 8 to minus 15 m nap) 
which runs from the foreshore up to the 
edge of the continental shelf (ca. minus 
15 m nap). Th e continental shelf ’s average 
angle of inclination is less than 1 to 1000. 
Sandbars can be four to six meters in height. 
Th ey are fairly easy to scoop up and there-
fore effi  cient sources of sand, but mostly oc-
cur within zones that are barred from major 
large-scale mining concessions (Rozemeijer 
2009). Th e fi rst two kilometers beyond 
the twenty meter isobath are reserved for 
future small-scale concessions (less than 10 
million cubic meters per concession). Th is 
leaves large-scale concessions (of more than 
10 million cubic meters) with a recoverable 
zone of in between 0 en 13 kilometers wide.

36.   Th is amount includes both coastal 
nourishment concessions (400 square 
kilometers) as well as commercial ones (300 
square kilometers). Th e annual amount of 
60 square kilometers includes mega-size 
projects like the Second Maasvlakte, 
which is expected to consume 365 million 
cubic meters of sand (Voet et al. 2008).

37.   Of all the countries around the North 
Sea, Holland is the largest producer of 
sea sand, mining over twenty-fi ve million 
cubic meters per year. Th is is half the 
annual national demand for sand. Twelve 
million cubic meters per year are ex-
tracted to reinforce the coast. Levelling 
on land consumes about ca. 13 million 
cubic meters of sea sand per year (Min-
isterie Verkeer en Waterstaat 2009, 8).

38.   Th e numbers put forward by the 
Delta commission (Deltacommissie) are 
quite overwhelming: 85 million cubic 
meters per annum for coastal nourishment 
projects, another 40 million cubic meters 
per annum to extend the coast by one 
kilometer and fi nally 25 million cubic 
meters of fi lling sand per year to raise dikes 
and levees  (2008, 8, translation kb). Th is 
is relation to on an expected average rise 
in sea levels by 2100 of 130 centimeters.
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42.   “Aimed at reducing the degree 
of complexity within the overall sys-
tem, logistics mandates methodically 
calibrated protocols that can be easily 
put into practice […] (2011, 34)”

extract, at least by the present state of mining infrastructure and the suction 
dredging technologies that it employs.

Th e geography isn’t complete, however, without the sub-infrastructure of 
the depot. While sand remains abstract as long as it’s off shore – a product with-
out specifi c whereabouts and quantities that are only known to the nearest mil-
lion – it becomes earthy and real once it passes through the eye of the depot. 
Depots are temporary storage points that sit at limited points along the coast. 
Th e word ‘depot’ probably does too much credit to what storage really consists 
of in this case. Dredge depots are simply underwater dumps that help buff er 
between the rate of supply and the rate of demand. Hoppers release their haul 
into designated pits through special doors in the bottom of their hull. Th ese 
spoils are then siphoned back on board of inland vessels (usually sand barges) 
to be brought one step further in the delivery protocol.

In physical terms, depots act as the thresholds between inland navigation 
and the seas (binnengaats and buitengaats), and between fresh and salt water. 
Th e latter is more than a mere detail. Due to its low salinity, freshwater au-
tomatically lead to an increase in draft. Most of the ships’ drafts would drop 
beyond navigable depths if they were to venture beyond the point of the depot 
(Th e North Sea Canal up ahead being rather shallow anyway). But this is not 
by defi nition a disadvantage. Freshwater also allows for desalination when it’s 
used to rinse out salt-containing sands. Counter to the logistical nightmare of 
the Sea Sand Project, inland barges are now equipped with on-board rinsing 
installations that reduce the level of salinity to standards acceptable for on-land 
use. Th is process is no longer dependent on a continued input such as in the 
Sea Sand Project, but it simply takes place during transportation – if and when 
that occurs. By the time a sand barges will have reached its point of destina-
tion, it will typically have completed the process of desalination as well.

Depots thus act as a kind of ‘decoupling point’:39 from a hypothetical stock, 
and an internal reserve, sand turns into a commodity that can be distributed 
on-land. Th e underwater depot is the locus where sand changes in nature. It’s 
where the State settles it scores, and where distribution proper begins. At the 
depot, sand transforms into state revenue that is measured by the cubic meter, 
and recorded up to the individual eurocent. Each shipment of sand represents 
a number of units that are recorded through automated protocols.40 Th ese 
units become fees (demesne fees) at the moment they land up into Domeinen’s 
spread sheet account. Like many parts of mining law, Domeinen is an institu-
tional vestige of pre-Napoleonic, common lawmaking descent; it’s a separate 
collecting agency that operates under the Dutch Treasury.41 It exploits state 
property whenever there are third-party demands, and as long as no structural 
objections are being raised. Th rough Domeinen the yields of mineral extraction 
are partly socialized on the level of the central State, while costs are imposed on 
sand contractors and those parties that benefi t materially from the extraction. 
Like the polder model of localized governance, such fees do make unilater-

39.   Th e notion of a ‘decoupling 
point’ stems from supply chain man-
agement. Confer with footnote 44.

40.   Measurements are based on the 
ship’s deadweight capacity as indi-
cated by its certifi cate of tonnage.

41.   Th e Domeinen (or the Dienst Domein-
en) was integrated into the Rijksvastgoed 
en Ontwikkelingsbedrijf (rvob) in 2009. 
Apart from selling off  public realty that 
has become redundant, rvob also trades 
in resources that are held in demesne by 
the State, including those contained in 
territorial waters, the North Sea, the Wad-
den Sea, Westerschelde, Lake ij, or Lake 
IJssel. Th e 2012 annual revenue in return 
for fi lling sand alone represented about 
20 million euro, with rates for fi ll being 
fi xed at €2.11/m³ and those for sea sand at 
€0.88/m³(excluding vat) (Morauw 2011).
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al resource consumption more palatable by softening its edges, but they also 
narrow down the ‘public’ of mining and leveling to that of the construction 
industries and the state alone.

Apart from being the place where sand switches from being a commons 
into a material asset, the depot is also a locus in terms of distribution and 
its logistics. In a recent article on the notion of logistics within supermarket 
chains, Angélil and Siress describe logistics as a capital principle of spatial prac-
tices in the contemporary city (2011). Logistics, they argue, are methodically 
calibrated protocols that invisibly link supplies with sites of consumption and 
demand.42 Even when the logistical networks of globally operative compa-
nies such as Walmart or Carrefour are immensely bigger than the networks 
of Holland’s relatively humble sand economy, there is merit in weighing sand 
against corporate distribution networks like these.43 If sand is an object that is 
produced and circulated through protocols of urban (planning) consumption, 
than it must have an impact that is just as spatial as a cardboard delivery box 
delivered by ups, dhl or tnt.

Sand logistics are, in many ways, as commonsensical and every-day as 
those of the average consumer product. Like many consumer goods, sand wit-
nesses a ‘decoupling point’, a split in its chain of delivery where supplies turn 
into demands, and follow customer orders rather than ‘forecasted’ demands. 
Th is rift corresponds to the distinction that is made in supply chain manage-
ment between the notions of ‘push’ and ‘pull’. 44 At the ‘warehouse’ of the sea 
stocks are still determined by concessions and forecasted demand (push), but 
at the ‘assembly line’ of the depot, supply becomes based on actual orders and 
eff ective project demands (pull).

Ideally, push and pull match each other as closely as possible: costs can be 
kept low when strict economies are kept between supply and demand, that is, 
when goods are produced in response to concrete, direct demands and proj-
ects that are under way (so-called ‘pull’). Two principle ways of achieving this, 
consist of forecasting demands correctly, or of reducing the need for storage 
all along. 

Forecasting demand is relatively straightforward. Only extreme projects 
such as the Second Maasvlakte45 and structural increases in usage (such as the 
overall raising of the dikes and the stepping-up of coastal reinforcements due 
to rising sea levels and global climate change) have a substantial impact on 
forecasted demand. But all of these are measurable and can be calculated years 
in advance, much like most consumer goods. Supermarkets do not actually 
need to wait for actual customer demands to know how many Christmas trees 
are to be stocked in advance. ‘Free market’ demands, prove rather predictable, 
and don’t require frequent revisions. Th e Rijkswaterstaat does collect mining 
information on a post-hoc basis, but forecast revisions are not urgent, they 
state, and certainly do not have priority at the moment.46 Should a sharp drop 

43.   To put things in perspective: the size of 
the whole Dutch economy is calculated to 
be equivalent to that of LA metro alone in 
terms of its gdp (Florida 2011). Logistical 
networks of globally operative companies 
such as Walmart or Carrefour, are thus 
immensely bigger than the networks of Hol-
land’s relatively insignifi cant sand economy.

44.   Any supply chain is always a combi-
nation of push and pull. Push and pull are 
relatively straightforward notions, which do 
not feed into this work beyond surface-level 
interpretations. Even so some examples 
might help to grasp the wider impact of 
these notions. As Wikipedia reports, a pull 
strategy does not always require make-to-
order production: in the “supermarket 
model” a limited inventory is kept on hand 
and is replenished as it is consumed. “Be-
cause of the subtle diff erence between pull 
production and make-to-order production 
a more accurate name for this may be 
the ‘decoupling point’. An example of this 
would be Dell’s build to order supply chain. 
Inventory levels of individual components 
are determined by forecasting general 
demand, but fi nal assembly is in response to 
a specifi c customer request. Th e decoupling 
point would then be at the beginning of the 
assembly line.” Push-pull strategy, http://
en.wikipedia.org/wiki/Push_and_pull 
Wikipedia (accessed 19-08-2011).

45.   Th is is the second extension of the 
Rotterdam harbor, which juts out into the 
North Sea. It stretches one step further than 
its predecessor of the late nineteen sixties, 
the so-called Maasvlakte. Th e Second 
Maasvlakte is one the larger landfi ll 
operations in the harbor’s recent history 
and requires 265 million cubic meters of 
sand. Counter to its predecessor, which was 
made using a ring dike rather than landfi lls 
per se, all of the land on Maasvlakte 2 will 
raised approx. fi ve meters above the mean 
sea level in a step-by-step way - meaning 
if and when demand for new plots occurs. 
Maasvlakte 2 loosely translates into ‘the 
Second Plains on the Meuse River’.

46.   According to a spokesperson at the 
Domeinen (not under the Rijkswaterstaat 
but part of the Dutch Department of the In-
terior), there is hardly any urgency in any of 
these surveys. Maybe that situation changes 
if and when the eff ects of the 2008 crisis on 
the construction industry wear off , but at 
the time of questioning there was certainly 
no reason for them to expect any sudden in-
crease in demand for the foreseeable future.
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in demand occur, such a change would have been announced years in advance 
by a preceding drop in plans and design. Th e 2008 global fi nancial crisis may 
have resulted in a local downfall in construction, but any reduction in fore-
casted sand demands would still only be due at the tail end of that slump (i.e. 
right about now).

A further way of achieving savings consists of the removal of the need for 
storage. Underwater depots correspond to a lower limit in buff er space which 
is still needed to keep sand fl owing without interruption. Depots are limited 
in number to a mere handful along the Dutch West coast: Rotterdam has one 
(Pit 1016), and so does Amsterdam (Fortput at IJmuiden); Den Helder and 
Terneuzen too feature one at the upper North and upper South of the coun-
try’s North Sea coast. But save for these and a few minor ones elsewhere, there 
are no further relay points. More extensive room for storage, it is argued, still 
exists at the geological reserve of the quarry itself, which is free of any costs. 
Following this logic, any further point of storage would only result in avoid-
able expenses.47

With these two forms of economy in place, low-cost transportation be-
comes the determining factor. Over at sea every kilometer further off  the coast 
still translated in an increase in price of about four percent.48 In response, 
extraction pits huddle to the twenty meter isobath as close as legally possible. 
Th is geography is essentially shaped by legislation and policy code: if com-
mercial quarrying wasn’t either banned closer to the coast or made unprofi t-
able further off  the shore by the current level of ‘socialization’ in the shape of 
demesne fees, the landscape at the pull-side of the depot would surely look 
diff erent. In an interview with the branch manager of Royal Boskalis’ sand 
contracting branch (Royal Boskalis Westminster n.v. is one of Holland’s main 
dredging fi rms), Mr. Van Oord concedes:

“We pay 86 cent per cubic meter to Domeinen. Th at’s a lot of money. Especial-
ly knowing how little it actually costs to sail a boat to a concession off  shore. Th e 
government always promoted the use of sea sand, but it’s become sloppy during 
the last few years. Had fees been fi xed at 50 cents per cubic meter, this would 
have been a diff erent situation. We’d be dragging a lot more out of the seas then. 
A beunschip (a kind of double-walled sand barge) can cover up to 30 or 40 
kilometers for 86 cents per cubic meter. So go fi gure.”49

Sand consumption produces a landscape, out there off  shore, that rivals 
the city in scale and space. Th is negative space is partly socialized and part-
ly externalized (littorally off shored so to speak), a testament both to public 
procedures and to a public disconnect. It is both spatial and procedural: the 
general public may have put it in place ‘collectively’ but it remains oblivious 
to its aggregate eff ects.

47.   Even when such costs would have been 
low in themselves, they would become sub-
stantial when multiplied over millions of cu-
bic meters. Given how negligible sand prices 
are within the current mode of production, 
any rise in costs along the chain has a dis-
proportionate eff ect on the total end price.

48.   Sand that originates from beyond the 
20 meter isobath is €0.45/m³ more expen-
sive than sand which has been quarried 
closer to the coast. However, no dredging 
or quarrying is allowed in front of the 20 
meter isobath. Th at is, no dredging other 
than maintenance dredging, maintenance 
in this case being rather broadly defi ned. 
Holland’s two main shipping channels off  
the North Sea coast, the Euro-channel and 
the ij channel (leading to Rotterdam and to 
IJmuiden respectively) are oversized to such 
an extent that “maintenance” dredging is 
still expected to provide a whopping 1000 
million cubic meters of sand over the follow-
ing decades. 
Th is cheaper reserve of sand is not 
intended to enter the regular market, but 
is being reserved for public projects, in 
which case administrations fl oat a joint 
tender for maintenance dredging com-
bined with on-site sand deliveries. 

49.   Based on a personal interview 
conducted on January 8th 2012 with 
Mr. M. Van Oord. Mr. Van Oord is 
the manager of the local branch of 
Koninklijke Boskalis Westminster N.V.
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Once on-land, however, this externalized space suddenly becomes region-
ally bound.50 Up to ninety percent of all sea-won sand fl ows directly into the 
regions that are nearest to the coast.51 Of course, mainland regions do have a 
lower structural demand for sand, particular as grounds tend to become less 
waterlogged further inland and upstream. But the main reason behind this 
sudden curb on the spread of sea sand is in the total cost of transportation. At 
a critical distance beyond the depot, transportation becomes too prohibitive 
to go on.

“Sea sand won’t travel any further than sixty kilometers upstream from the 
depot. In the past sand would have defi nitely traveled further, simply because 
of its price. Sand is cheaper when it’s mined from river beds – but this is getting 
less and less the case because of a policy to spread out dredged material along 
the river bed itself, rather than taking it out and depositing it somewhere else. 
In the past we used to pinch off  of those underwater bumps of sand on the river 
bed and put them onto the [sand] market; now we simply escort these bumps 
towards the river’s mouth. But in the future we won’t be able to commercialize 
this type of [fl uvial] sand at all. So, yes, we do believe sea sand has the future, 
even if we have to wait for the current crisis to pass.”52

Once on land, sea-won sand simply out-prices itself beyond the distance 
of fi fty kilometers (travelling about 25 km on average). Beyond this point sea-
won sand becomes uncompetitive to local resources such as rivers and riparian 
pits.53 Yet inside the confi nes of this regionally bound landscape, fi lling sand 
remains unrivalled. When expressed per cubic meter off shore fi lling sand is 
still one of the cheapest resources available (the 2003 price for sea-won sand 
ran at €2.95/m³, whereas river-won sand ran at €3.63/m³)(Intron B.V. et al. 
2003). As a result dumping pits operate as localized dispatch centers that serve 
individual sand outlet areas: they redefi ne leveling as a regionally confi ned 
patchwork of accumulations.

From the passage point of the depot onwards the logistics of sand and its 
displacements become increasingly ruled by calculus and ad-hoc improvisa-
tion. “Ninety cents can be more expensive than a euro”, as one contractor stated:

“Th e kind of machinery and infrastructure that I have, I’m sure other contrac-
tors have as well. But the question is which ones to put into action. We have 
to be smart there. Smarter than the other ones at least – or faster. Our ships 
[modern trailing suction hopper dredgers or tshd s] give us a lot of oppor-
tunities. Deploying the right kind of hopper soon makes a diff erence of a few 
dimes [or ‘dubbeltjes’] per cubic meter. So we can’t lean back there and relax. 
Every day we calculate, think, calculate and think again, just to outsmart 
out competitors. Sand is plenty, but it is plenty for everyone. Yet the cheapest 
sands, and how to get access to those, that’s the real issue. (…) We’ve got a very 
big dredge pump and we’ve got dredging vessels, whose engines we designed 
ourselves. And all these elements make up a diff erence of cents and dimes. But 

50.   Th is market may be regionally defi ned 
but it is not necessarily also regulated that 
way. All concessions further than 1km off  
the coast are administered and controlled 
by the central government organization of 
the Rijkswaterstaat. It controls much of the 
concessions, especially for larger projects 
which the Government itself has sought to 
instigate. Yet apart from those, there is also 
a so-called ‘liberalized’ free sand market, 
which is left to manage and control its own 
coverage between supply and demand. 

51.   As already mentioned, these are 
precisely the regions that have little room 
left for on-land pit-based extraction. In 
other regions further on land surface-sand 
is either geologically more common (e.g. 
in up-stream fl uvial deposits), or geo-
graphically too close for sea-based sand 
still to be priced competitively (Rijk-
swaterstaat, Directie Noordzee 2004).

52.   Th e quote refers mainly to sand 
movements in the South-West of Holland 
around the Port of Rotterdam, where 
fl uvial sand is comparatively common as 
compared to the situation near Amsterdam. 
But as Van Oord’s quote clearly indicates, 
such diff erences are expected to be leveled 
out in the near future. See footnote 49.

53.   Th e actual number of kilometers 
in this example only applies to wheeled 
transportation. As soon as other modali-
ties of transportation come into play the 
critical cost of transportation changes.
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if we manage to add them up in the right way, it may just allow us to pull in 
that contract. (…) Sand is not like an excel-sheet,” Van Oord emphasizes, “so 
sometimes ninety cents really can be more expensive than a euro!”54

Sand contractors such as Boskalis or Ballast Nedam make up the larger part 
of the sand contracting landscape (specializing into ‘dredging and earthmov-
ing’). Th ey carry out assignments issued by national administrations, but work 
on the level of local administrations is certainly not eschewed. In addition to 
these major contractors there is also a free, secondary market which attends to 
smaller contractors. Smaller-scale contractors typically have no direct access to 
sand, but they still end up working for the same types of client. Directly or in-
directly, therefore, sea-won sand caters to the same types of projects and needs. 
Typical projects include urban expansions, either small or large, parks, golf 
courts, nature conservation areas, access roads, bridgeheads and highways such 
as the A2 motorway, as mapped in image series number fi ve [e.g. ill. 05.4].

Within that bandwidth of projects, sea sand is manipulated to retain an 
economical edge. Even so, that edge doesn’t come automatically: ground re-
mains stubbornly material and hence unpredictable. Artifi cial sand deposits 
require a constant renegotiation between technical machinery, savoir-faire and 
the subsoil’s own material recalcitrance. To meet uncertainties and variations, 
each contractor typically holds a repository of solutions and techniques up his 
sleeve. Th is fl exibility expresses itself most in the actual path that is followed by 
delivery: sand is tweaked and adjusted at every point along its trajectory from 
its depot to its eventual dumping site. Sometimes pumps and piped networks 
are put in place, sometimes beunschip barges and transport over water. Even 
entire ships are known to have been hauled on land. In the absence of any big 
pumps on land, powerful pumps onboard tshd vessels serve good purpose as 
on-land pumping stations. 

Eventually elaborate assemblages emerge in which the techniques of trans-
portation are changed, adjusted and hybridized into crude assembly lines of 
mass material delivery. Sand contractors take pride in these improvisations. 
In their hands ground fl ows turn into sequential by-passes and chains of as-
sembled solutions that are more circuitous and underhand than what we may 
imagine these numerical streams to be. As ‘sand farmers’ (their favorite sobri-
quet of choice) success is in the combination of all these diff erent tricks and 
interventions, and in the continuous assessment of what competitors might 
hold up their sleeve. Th is has an impact even on this very description. If this 
text remains somewhat unspecifi c in its overview of sand-farming procedures, 
it’s also because no contractor ever gave insight into his full arsenal and means.

Of all these modulations and applications, spraying (opspuiten) remains 
the most emblematic. In the most common situation, sand is simply pumped 
up from the underwater depot into barges, transferred through the smallest 
possible number of in-between stops, to fi nally land up on-site. Once on site, 54.   See footnote 49.
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sand typically transforms into eddying streams of slurry and murky rainbows 
of taupe-colored sludge.55 Th is particular image became so endemic as to be-
come virtually synonymous to the act of erasure itself. In this image also, the 
current form of ground aggregation found its ultimate manifestation. Having 
become both liquid and crudely real, ground deterritorialized almost entirely 
through off shore extraction, to re-territorialize through regional patterns of 
dispersed erasure. Th rough its protocol architecture of off shore extraction, era-
sure turned into a para-infrastructure of a regional territorial extent.

Th e black box of extraction.

Off shore sand is often construed as the most obvious of solutions, the ultimate 
ingredient in the fi ne-tuning of a territorial leveling machine. Being effi  cient 
but low in cost, off shored sand personifi es ground’s ultimate accomplice: to-
gether they make ideal partners, accomplishing much of the ‘promises’ be-
stowed on off shored production of ground. Mixing earth with sand is effi  cient 
and economical: when put together the behavior of ground can be enhanced 
at almost any location. But the biggest contribution of off shore sand may be in 
its shear invisibility. Th rough off shore extraction urban grounds managed to 
pass into a veritable infrastructure that is as invisible as it is ubiquitous. Elevat-
ing, mechanical grading, raising and the territorial erasure that these practices 
signifi ed, became as self-evident as fl ushing a toilet, switching on the light, or 
water running from a tap. Permanently available yet invisible to the point of 
seeming irrelevance, ground thus turned into an infrastructure of urbanization 
that could apparently be deployed without any real side-eff ects. “Sand is cheap, 
sand is fl exible, sand is safe”56 – it‘s just one of the maxims used in government 
brochures to explain the role of sand to a general audience. But does off shored 
sand really represent the culmination point of leveling-as-infrastructure? Does 
off shored extraction really represent the apex of a path that has evolved over 
decades if not centuries? Does it really deliver us this innocuous system, this 
stand-in sedimentary machine through which we may endlessly re-engineer 
our grounds?

Th ese are questions, it would seem, that are directed at the feasibility of 
the on-going sand-churning machine. But in asking such questions, inquiries 
become almost inadvertently infused with rhetoric, and gain a normative edge. 
Can things really be this way? Need they be this way? Or, rather, ought they 
to be this way? How could a mechanism of this volume and size continue 
indefi nitely? Surely, no system or solution of this scale and size can ever be as 
harmless as it presents itself to be? Th e following section therefore discusses the 
sustainability of sand extraction. To ask questions about the feasibility of sand 
extraction is almost unavoidably to discuss its desirability and its future. But 
off  shore sand mining is not an unsustainable practice per se, certainly not to 
the extent of oil, gas, aluminum and other culprits of wholesale environmental 

55.   Trucks, on the other hand, remain 
the dominant form of sand transporta-
tion in places that can’t be reached over 
water. Other techniques of application 
would include spraying, draining or even 
pan-caking. For more information on 
this, confer with chapter three and four.

56.   (Rijksinstituut voor Kust en Zee 
rikz 2006, 2, translation kb)
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degradation. In contrast to other minerals, off shore sand “has the future,” as 
contractors and policy makers argue, especially in times of melting polar ice 
caps and an accelerating sea level rise. In fact, many reports and assessments 
eff ectively support the economic and environmental viability of sea-sand ex-
traction. But in all these assessments little if anything is said about what drives 
its demand – urbanization. While nobody questions the public ownership of 
the city infrastructures (including those of canals, dikes and water works which 
are so predominant in the Netherlands), the commons of urban ground infra-
structure is curiously despatialized in a double sense: both physically off shore 
as well as conceptually. Together with sand production, it would seem, the 
spatiality itself of urban ground and the questions that underlie their (implicit) 
spatial production seem to have been relegated beyond the realm of planning 
into the spheres of economic and supply chain management.

“Of all the countries around the North Sea, the Netherlands extracts most 
sand – in excess of 25 million m³ every year. Th is is approximately half of the to-
tal annual sand demand in the Netherlands.”57 Extraction at this kind of scale is 
governed by a great number of procedures and environmental assessments that 
surround its eff ectuation and back up its rationale. But even when extraction 
is constructed as a sound and rational path of action, its future also poses 
some cause for concern, as testifi ed in the Delta Commission’s 2008 report:
“To meet societal needs, the commission advises to organize coastal replenishments 
on a scale that would allow the coastline to regenerate and extend over the coming 
century. Th is would deliver great added value to the Dutch society. On the short 
term new mining locations will have to be reserved. Also research will have to be 
conducted to establish how these large volumes of sand could be substituted as ef-
fi ciently as possible in terms of ecology, economy and energy consumption  (2008, 
translation kb).”

Th e Delta Commission was set up to investigate the long and mid-term ef-
fects of global warming and rising sea levels. It was the commission’s fi rst re-in-
stallment since the 1953 fl oods, which had led to the death of over 1800 peo-
ple.58 Th e disaster had etched itself deeply into Dutch national conscience, and 
had eff ectively signaled the start of massive investments into national fl ood-de-
fenses, which would become known as the Delta works. Th e commission’s 
reassembly in 2008 was therefore fraught with symbolism, and tinged with a 
hint of rhetoric and drama. Ominously, the fi rst commission’s assessment had 
pointed to a structural lack of maintenance to primary and secondary dikes as 
being one of the direct causes behind the disaster. Had a similar backlog been 
building up at the start of the twenty-fi rst century? Or – much worse – had 
the country slumped back into its pre-1950s lack of ‘national determination’?

With over 3600 kilometers nationally of primary dikes, the impending 
challenges to the grid of coastal defenses remain as daunting as they ever were. 
Higher water levels will mean higher dikes, higher levees and generally more of 

57.   (Ministerie Verkeer en Water-
staat 2009, 8, translation kb).

58.   Th e disaster was precipitated by a 
storm surge, resulting from a strong gale 
on the North Sea, combined with a spring 
tide. Th e storm tide fi rst struck the English 
coast, and then continued its way along the 
Belgian, Dutch and German coast. In the 
Netherlands over 50 dikes were breached, 
some 1800 people drowned and over 
100,000 people became homeless overnight. 
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all other types of defenses, all of which typically depend on large displacements 
of sand. Coastal replenishment takes a big part of the annual sand consump-
tion, which so far haven’t been treated as such in this text. Geologically speak-
ing the rise in sea level creates a permanent shortage in sand deposits along the 
shore, exactly during an epoch in which local rivers and seas have ceased to 
contribute any natural sediment on their own. As sand no longer settles along 
the coast, coastal management has always been deemed a timely and sensible 
path to follow. While breakwaters and groins were once more prominently 
part of protective strategies, coastal management in Holland today has nar-
rowed down to the use of off shore sand. Artifi cial sand replacements by means 
of dredging have eff ectively succeeded in putting a cap on coastal erosion, but 
these eff orts will have to be stepped up in the near future. Calculations indicate 
that maintaining the present coastline alone, will require an extra 7 million 
cubic meters of sand per year and per mm of sea level rise. With the sea rising 
at a rate of 6 to 12 mm per year, the total need for sand thus equates to about 
40 to 85 million cubic meters per annum for conservation measures alone. If 
the coast is to be protected more actively another 40 million cubic meters per 
annum will have to added to this equation in order to extend the coastline 
proactively over a distance of one kilometer – an eff ort that would have to be 
sustained over a period of up to 100 years  (Deltacommissie 2008). 

Even knowing that no resource on this planet is as plenty or as ubiqui-
tous as sand is, these numbers do stand out. Economically, sand extraction 
is expected to represent a value of up to €112.2 million annually by 2015.59 
Proactive replenishment in the wake of global warming would push sand pro-
duction up to the combined volume of 163 soccer stadiums per year – a six 
fold increase relative to current rates.60 Th is includes on-land demands for lev-
eling and mechanical grading, which currently account for half of the annual 
production (which is itself expected to double in the near future from 13 to 25 
million cubic meters annually). Numbers like these, it would appear, can be 
dropped without batting an eyelid. As long as production is effi  cient, econom-
ic and doable, it doesn’t seem to be much cause for concern. “Th e recoverable 
supply of sand measures billions of cubic meters. Th is should get us going for 
the next few hundreds of years.” 61

Such an attitude may be cultural thing above anything else. Dutch society 
at large has been so much bent on gaining land that it doesn’t seem to have 
much attention left for those resources that enable this process in the fi rst 
place. Th e material fl ows that are being solicited in the current situation, thus 
seem to be entirely overshadowed by the need to preserve the situation as-is. 
Sand remains a resource material that is passively quantitative, and that is cer-
tainly not believed to be active in social processes of (urban) land making. To 
give one indirect demonstration: the fl ooding of the Hertogin Hedwigepolder 
in the South of the Netherlands – one in a very limited number of instances 
where land had to be returned to water rather than the inverse – has met with 
so much local resistance, culturally, politically and otherwise, that its execution 

59.   Th is is combining both the annual add-
ed value and the annual production value of 
sand extraction which ran at €21.1 million 
and €91.1 million respectively (Ministerie 
Verkeer en Waterstaat 2009). Th is may still 
not say a lot. To put things in perspective 
we could also put these numbers in per-
spective to the Dutch gdp and the country’s 
total of expenses as announced in its 2013 
National Budget. 
Th e gnp is the total market value of all 
goods and services produced nationally, 
which in 2012 were around 584 billion 
Euros; the 2013 Budget of the Dutch 
Government indicates 260,9 billion euros of 
expenses. With the price of sand currently 
being set at a rate of €4/m³, 150 million 
cubic meters per year would equate to an 
expense of over half a billion euros per year. 
In this way, sand extraction represents about 
0.1% of the Dutch gnp of 2012 or 0.2 % of 
the 2013 National Budget. 
Figures relating to the national budged 
retrieved from http://miljoenennota.
prinsjesdag2012.nl (accessed 21-12-2012].

60.   “An increase of up to 25 million m3 
per year is estimated for using marine sand 
as fi ll sand on land (Ministerie Verkeer en 
Waterstaat 2009).” When this number is 
added up to those of Delta Commission’s 
2008 report, the result annual demand for 
sand totals about 150 million cubic meters 
per year, which roughly corresponds to 
the size of 163 soccer stadiums hypothet-
ically fi lled up with sand (1 million cubic 
meter of sand represents about 1.1 times 
the size of an average soccer stadium).

61.   (Rijksinstituut voor Kust en Zee 
rikz 2006, 2, translation kb)
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has been dragging on for decades. How can one small piece of land create so 
much resistance even in defi ance of international agreements, whereas millions 
of cubic meters hardly seem to raise an eyebrow? Th ere is nothing that sum-
mons the feeling of erasure, so it would seem, like the agency of water and the 
loss of dry, solid land. 

Th is is not to say that there is no room for uncertainties and doubt: as-
sessments and feasibility studies continuously assess the impact of off shored 
extraction; special reports, such as the Delta Commission’s, appeal for future 
mining locations to be safeguarded and set apart for the future; to save energy 
resources, dredging strategies will have to be scaled up as well, the same report 
argues. Similarly, environmental organizations also warn of the potential dam-
age and disruption done to microscopic life-forms contained in the sand, or 
warn of the overall pressure that is being put on natural habitats in the North 
Sea as a result of shipping, drilling, mining, extraction and gargantuan coastal 
land-making projects such as the Tweede Maasvlakte in the port of Rotterdam. 

But these considerations only address the circumstances of extraction and 
do little to question the assumptions and paradigms that underlie sand pro-
duction. As long as the right regulations and compensatory measures are put 
in place, and extraction is done in a way that is ‘acceptable to the general 
public’, the off shored consolidation of mainland sites is not an issue of and 
by itself. Such a position is not entirely unjustifi ed. Off shore sands are really 
nothing like oil sands and other geological deposits that require much more 
deleterious and cynical forms of mining. Nor is sand extraction anywhere near 
as hazardous to the North Sea as oil derricks, off shore turbines, heavy shipping 
or overfi shing may retrospectively prove to be. 

So how does one address the issue of sand extraction? Th e fact that off -
shore sand extraction is not as menacing or threatening, doesn’t turn it into a 
marginal discussion, or a place to ponder over minor circumstances, attendant 
protocols or technical preconditions, as the bulk of the environmental assess-
ments (so-called MER s) seem to suggest. Ground does depend on vast logistical 
hard-ware; we can (or should) question it for its use of energy, its dependence 
on oil, its environmental impact and the claims that it imposes on common 
resources contained in the seabed, including life forms (benthic organisms) 
that are apparently too microscopic to really matter. Th ese issues are only exac-
erbated by the rise in global sea levels, which may tip extraction into a position 
of scarcity rather than one of over-abundance. 

But the crux of the matter in this context lies elsewhere, I would argue. 
Two arguments are therefore relevant to bring up in this context. One is about 
the type of public concern that goes with issues such as those of sand ex-
traction, which lies scattered over various procedures, partial interests and pol-
icy frameworks. Th e other one is related to what is absent from the dominant 
conception in which sea sand and its extraction are being held. Th e collective 
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infrastructure of sand provision is only upheld in response to on-land practices 
and planning demands. Whether implicit or explicit, latent or direct, the gov-
ernance and protocols of sand provision engender forms of organization and 
aggregation that retain a distinctly spatial dimension. 

Concerns around sand extraction are almost as dispersed as the phenom-
enon itself. Any debate about the off shore use of sand is a very latent one at 
best. But this only amplifi es its emblematical value, one could argue. Like so 
many of today’s issues, ground is nowhere and everywhere at the same time. It 
goes to the heart of many issues in urbanization, but it is often too subordinate 
and too mutually enmeshed with these other issues to really count as an issue 
of its own. Earth and ground ‘matter’ in terms of pollution, salinization, dehy-
dration, seasonal drought, fl ood assessment, diking infrastructure, the control 
of construction costs, waterway maintenance, coastal replenishment and fresh 
water provision. Ground is relevant, but only acts as a partial concern. More 
often than not it is barred from gaining a real voice of its own. In so doing, 
ground lives up to a situation which John May once described quite disparag-
ingly as being managed-solved rather than solved-solved (2012, 7).62 

Ground and sand are disciplined through a string of patches and by-passes 
that keep obstacles and problems under check wherever they pop up. With 
every solution an ever expanding circle of objects is being solicited and en-
gaged. But complications always remain: partial logics bounce back as soon as 
they hit the limits of their own validity, giving rise to new system crises and 
newly adjusted types of management. In all of the previously mentioned is-
sues – salinization, pollution, fl oods and droughts – ground management was 
typically expanded and enlarged at every twist and turn: protocols were put 
in place, new legislation, improved standards, better measurements and more 
continuous monitoring. But as an issue ground remained unresolved. In fact, 
every solution only seemed to result in an ever widening circle of consecutive 
interventions, perpetually expanding the sphere of managed solutions.

Off shored sand production itself is an instantiation of the ever-widening 
circle to which ground management testifi es. In response to pollution scandals 
that plagued the country during the 1980s, such as the Lekkerkerk, Volger-
meer or Diemerzeedijk scandals, off -shoring extraction provided a way to revise 
ground extraction protocols in a way that was both convenient and eff ective. 
Opposite to urban grounds for which registration of origins was leaky and 
partial at best, marine sands off ered a much more immediate patch-up. By off -
shoring ground production confi dence could be regained much more imme-
diately in the quality of grounds. But externalization also implied a rejection 
and a repression of the anthropogenic lineage that is typical of urban grounds.

Th e second point borders precisely on that taxation. Off -shoring external-
ization is just a particular form of aggregation which the path of leveling has 
recently led to. After earlier introductions of canals, barges, mechanical exca-

62.   John May criticizes the managerial 
discourse that is eminent in environmental 
management today. Th is is a discourse, he 
argues, that replaced the concept of ‘solu-
tion’ with that of ‘management’, which is 

“more expansive, fl exible and inductive” than 
the older deductive concept of solution: 

“Under the suzerainty of this logic, prob-
lems – which, in other words, are no longer 
solved-solved, but instead managed-solved – 
are rendered as sets of statistical monitoring 
data whose extents are actively confi ned 
to a certain range through processes of 
parameterization and regulation. Th is is ‘en-
vironmental management’ today (2012, 7).”
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vators, piped networks and pumping technologies, off  shore dredging emerged 
as one of the most effi  cient and cost-eff ective paths. Step by step the material 
sources of elevation and their territorial borrow eff ects became increasingly 
alienated from their root cause of elevation until they fi nally ended up being 
off shored beyond the realm of the city itself. But even off shore mining still 
represents an aggregate spatial form of urban leveling, even when it does so 
in the most ephemeral and protocolary form of leveling organization to date. 

Again, none of this excludes that questions are being addressed in pol-
icy-making, but these questions, I would argue, are relatively subdued and 
remain mostly technologically framed. In 2009 the Dutch government reas-
sessed some of its North See policies (Ministerie Verkeer en Waterstaat 2009). 
Sand extraction and its collective governance were among the areas being reas-
sessed: “Th ere is a societal need to rebalance the current use of sand with future 
tasks while taking the marine ecosystem and [institutional] transparency more 
actively into account […] (2009, 24, translation kb).” But simultaneously, it 
also saw “no large-scale alternatives” to the current path of extraction.63 En-
vironmental assessments remain compulsory for any type of clearing and ex-
traction of ground, but they don’t change much to the overall operation of the 
sand supply chain.64 

Political ecology and network theory (ant) generally forward the meta-
phor of the “black box” to describe similar situations. A black box is a situation 
“which designates any system or object understood solely in terms of input, output 
and transfer capacity (Angélil and Siress 2011, 38).”65 Sand displacements fi t 
into this description to the extent that they tend to be understood as a system 
that functions entirely in terms of input, output and transfer capacity, or in 
short, as a territorially system that follows a supply chain logic. When ex-
tractions are understood solely in such terms, the internal functioning of the 
sand delivery machine is bracketed out – hence the black box analogy. 

Sand easily fi ts into such an ant-derived description. Constituting both 
circulating matter, as well as a network of allied actors – scientists, government 
agencies, contractors or dredging fi rms – sand represents a physical-technical 
artifact par excellence.66 Sand is the pars pro toto of urban ground. Its techno-
logical paradigms are so thoroughly taken for granted as to fully overshadow 
the realities of earth and ground. Th ere is virtually no other way to treat of 
the (re)development of urban sites and their perceived need for geophysical 
consolidation, than through the notion of sand. However, instead of further 
dismantling this black box I want to take a slightly diff erent approach. Instead 
of showing the sand paradigm to be socially construed (as opposed to it being 
purely technologically determined), or, vice versa, instead of demonstrating 
how its network was modeled through technology (as a commons taking shape 
around the impediments of off shore sand provision), there remains a dimen-
sion to sand that is almost as fully eclipsed. In as much as interactions between 
the physical and the social are limited to the black box of off shore extraction 

63.   Th e revised policy proposes a kind 
of prioritization to mitigate the pending 
impact of future sand demands: “Th e 
economical and high-grade use of resources 
should be at the heart of future extraction 
policies. Th is implies that high-grade 
coarse-grain sand and gravel can no 
longer be used for fi lling purposes (2009, 
8, translation kb).” However, the impact of 
this measure seems limited or rhetorical at 
best. Th e current overlap in use between 
diff erent types of sand is already rather 
limited. Gravel production mostly draws 
on resources that are land-based, whereas 
replacement fi ller materials such as dredge, 
slag and other types of waste cannot be 
expected to make any sizeable impact soon 
on the overall demand for fi ll and sand.

64.   For mining concessions to be granted, 
applications need to be accompanied by an 
individual environmental assessment report 
(mer). However, in most cases these mer 
assessments reiterate earlier assessments 
commissioned by the Rijkswaterstaat, who 
then gets to mark out and decides on the 
overall location of the extraction zones.

65.   Urban scholar Annique Hommels re-
cently argued that although sts attention for 
the city (Science, Technology and Society) 
remains mostly absent, some American so-
ciologists and philosophers have argued con-
vincingly that sts concepts can be fruitfully 
applied in analyses of the built environment 
(2005, 16–17). Black boxing, actor networks 
and other such sts concepts pay attention 
to both the social shaping of technology 
(including spatial artifacts) and the simul-
taneous technological shaping of society.

66.   Cf. for example another defi nition 
circulating within actor-network theory 
(ant) itself: “Scientifi c theories, facts or 
equipment that are taken for granted and 
accepted as being true, accurate and useful 
by the scientifi c community (Latour in 
Comber, Fisher and Wadsworth 2003, 303).”
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(at least within the current path of leveling), this black box arrangement may 
still have a bearing on the spatiality of the system.67 As sea-sand extractions 
divorced from their on-land depositions, a rescaling took place that resulted in 
a seeming total geographical disconnect.

A dual state of aggregation

“What I think we’ve often failed to recognize, living in urban centers, is the scale 
of our cities. If you look at the scale of the city and its volume and its space, there 
is an equivalent negative space somewhere out there in a landscape. So that is how 
quarries and mines became subjects to explore, to try to connect back to the fact that 
all things come from somewhere, and like energy, they are not destroyed but change 
form; they manifest somewhere else (Burtynsky in Campbell 2008, 42).”

Edward Burtynsky is a Canadian photographer whose work has consis-
tently explored the repressed side of our global consumerist behavior. His de-
tached, visual documentation of urban mining sites closely mimics that of the 
seeming disconnect between Dutch urbanization and the extraction taking 
place along its shores. Th e vastness of phenomena such as techno waste, urban 
mining or mineral quarrying as captured on print by Burtynsky, suggests that 
these negative landscapes are not simply by-products of global consumerism 
going haywire, but actually constitute the aggregate spatial precipitate of to-
day’s scaled-up production protocols. 

Similar to Burtynsky’s, we can see a geography emerging here that reveals 
the city in its split contemporary form. On the one hand there’s the aggregate 
fi gure of sand extraction. If we collect all of today’s extraction sites onto a 
single map image, an image transpires in which the country’s entire coastline 
mirrors into an equivalent negative space, a shadow infrastructure of off shore 
quarries. Th is strung-out fi gure signifi es the end of a long-winding path, cul-
minating in the current regime of off shored extraction. Counter to earlier ge-
ographies and regimes of land-making (canal, quarries, or suction pits), the 
City became almost entirely shielded from its own materiality. Urban ground 
is synthetically augmented through the universal panacea of sand, which is as 
ubiquitous as it is invisible since none of its trajectories seems to consolidate 
into physical traces on-land. Off shore sand production thus presents the ideal 
in terms of infrastructure: it’s clean, it’s fl exible and it’s largely invisible, while 
relegating potential side-eff ects to an ever more distant and abstract ‘outside’. 
In a Darwinian sense, off shore extraction presents the end-point of an evo-
lutionary path. Further changes would only result in a relative decline. So 
what’s there to be held against this solution? Relatively little, as the previous 
section showed. But as effi  cient as marine extraction may be, it also stripped 
urban sites, and their subsoil consolidation of the synergies that ground matter 
occasionally had with the City, when ground resources were still pursued on 

67.   I am taking my cue from a workshop 
organized by German Leibniz Institute for 
Regional Development and Structural Plan-
ning (irs) on the subject of the ‘Territoriali-
ty of the commons’ (Leppler, Bernhardt and 
Röhring 2011). Th e workshop’s call argues 
that within the debate on the governance of 
public goods the issue of spatiality is curi-
ously under-researched. Th is happens to be 
the case, they argue, both within the work 
of social constructivists (who deconstructed 
the technological determinism in physi-
cal-technical artifacts but also sidelined 
their materiality as being socially construed), 
as well as within the fi eld of socio-technical 
systems (sts) (who sought to “rectify this 
imbalance by exploring the interactions 
between physical and social systems”).
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land. Whereas pits and quarries still contained some residual value that could 
be recycled, reclaimed or re-appropriated into veritable parts of the city (cf. 
earlier examples in chapters three and four such as the Ballast Bay peninsula or 
the recreational development around former pits), what exactly is the residual 
value of off shore extraction? 

Hence, if we shift our gaze back on-shore, from the inverted extraction 
landscape off  the coast back to the city that we started out from, then a second 
geography emerges. Th is is not the City of bricks and stones and sanctioned 
planning interventions, but an aggregate geography of leveled building plots 
and construction sites. Th ese plots and sites defi ne a new, aggregate terra fi rma 
that consist of blanks – of areas made out of imported anthrosol and techno-
sol environments that defy the conventional categories used in topographical 
maps, or in so-called Waterstaat maps in which urban grounds were simply 
blanked out (cf. chapter one, chapter two and ill. 04.1).

Th e City of spreading terra fi rma is not the compact, ‘walkable’ city either, 
which it is sometimes promoted as. Terra fi rma is not linked to high grounds 
or to those parts of the territory that are easier, safer or more sensible to build 
up fi rst. Terra fi rma is fi rst and foremost deterritorialized into a negative off -
shore space by way of transient extraction infrastructures, to then re-territo-
rialize into a vastly spread-out geography of freshly leveled soft grounds. Th e 
situation is succinctly summarized by the ‘New Map of Holland’. Th e New 
map of Holland is an on-line public inventory of upcoming projects while 
they are still on the drawing board [cf. adjoining image].68 Water soaked, soft 
soils make up about three quarters of the total land surface in the West of 
Holland [cf. ill. 01.2] (Tromp 2008, 57). Yet prior to the global economic 
slowdown of 2008, those soft grounds received up to one quarter or more of all 
new constructions.69 Of course, one could say that construction was increasing 
pushed towards grounds that were less and less feasible to build on, as unde-
veloped land became in ever shorter supply. But the New Map and its blotchy 
construction patterns suggest that proximity and walkability were never the 
main ordering principles. Instead these two geographies – this dual state of ur-
ban aggregation – are held together through the material agency of sand. Sand 
is the great homogenizer that enabled the continuation of ordering principles 
beyond those of compactness or proximity alone. Like no other material sea-
won sand lent itself to the scale, size and fl exibility of earlier patch-by-patch 
developments. When a polder becomes unprofi table, mining moves is. After a 
mine has fl ood, a lake comes back in. Once a lake is drained, a polder moves 
in. And fi nally: when a polder is leveled, development pulls in. Even nature 
and urbanization have become interchangeable. By Dutch legislation, when 
one is sacrifi ced for the other, a part of the city has to be given up in return. 
Either way, sand is almost always invariably carted in: nothing gets done unless 
the ground is leveled fi rst. Interchangeability, fl exibility and erasure – put in 
this way, sea-won sand is just the continuation of an earlier path through other 
means.

68.   De Nieuwe Kaart van Ned-
erland, http://www.nieuwekaart.
nl/ (accessed 02-09-2010).

69.   According to offi  cial, statutory defi ni-
tions in Holland, subsoils are considered 
to be soft, unstable or ‘weak’ when they 
contain fi ve meters or more of peat within 
a top layer of eight meters. In practice, 
however, layers of peat and clay that are 
situated at depths lower than eight meters, 
may contribute just as much to subsid-
ence. In 2008 Deltares tried to assess the 
actual amount of construction scheduled 
to take place on soft soil, starting from 
data provided by the New Map of the 
Netherlands (cf. previous footnote). Its 
report estimated that of all the new building 
fi xtures slated for construction within the 
coming years, 130 square kilometers of 
housing estates and 80 square kilometers 
of planned industrial sites were going to 
take root on unstable soil (Tromp 2008, 4). 
Th e calculated amounts proved to be even 
higher when soft soils at a depth of 8 meters 
or more were included into their fi gures.
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It’s within this cat’s cradle – this production regime we might say – that the 
City’s terra fi rma of ‘ground’ continues being produced. Terra fi rma is spun be-
tween supra-local institutions, national policy guidelines, city authorities, real 
estate profi ts, bouwrijp paradigms, local public development, the commons of 
mineral off shore supplies, and just a handful of sand contractors. But only the 
antics of sand and its ad-hoc technologies seem to be able to hold it together. 
Perhaps the aggregate result has little of the planned primarity and optimiza-
tion that we associate with urban planning supervision, but it carries instead 
the signature of multiple secondarities, latencies and residual eff ects. Th e ma-
jor distinction being, however, that today’s ‘residues’ seem to be exported and 
externalized beyond the City’s own shores.

Reclaiming the system?

A black box wouldn’t be a black box, if there were no further logics beyond 
it. Relative to other anthropogenic material fl ows, sand does not carry all that 
many side-eff ects, but the residues and secondarities of its production as fi ller 
material do present a potential resource that can be reclaimed and cycled back 
into the City. Furthermore it is relevant to note that although sand may histor-
ically represent the most dominant path in the construction of the City’s bed-
plate, it is still merely one among a longer list of potential materials. Waste, 
dredge, peat, debris all had their input on the bed-plate of the City at some 
point in time.

In 2008 the Dutch research organization of Deltares (a semi-government 
agency) looked into the question as to whether pre-construction leveling was 
indeed as feasible as it was commonly held to be (Tromp 2008). Th e answer 
was a rather hesitant no. Adding sand does help as a way of geophysical subsoil 
consolidation, but it also instigates a self-perpetuating cycle of new settings and 
additional layers of sand at every passing turn of the cycle. Once sand is added 
to a site, it automatically recreates the conditions that validated its original 
application as a panacea. However, the duration of this self-maintaining cycle, 
they reported, could be extended substantially if one was to resort to much 
lighter materials than fi lling sand. In so doing it questioned the boundaries of 
system by which grounds in city are currently managed and maintained.

Th e previous three chapters focused solely on the role of sand. Th ey paved 
the way for the following, concluding, chapter in which sand is placed once 
again within the larger context of material displacements. Th is last chapter de-
parts from a number of systemic explorations of leveling materials which have 
surfaced in a number of studies of late. In those explorations fi ll and sand are 
explored as circulating fl ows. However, sand and earth do not display the same 
metabolic kind of organization that we may know to exist in relation to water. 
As a metabolism, sand, earth, silt, sludge or clay do not run smoothly: they are 

Arcam ’95: dispersed regional geography 
of urban development projects (Hameleers 
2002).
An early predecessor to the national 
‘New Map’, Arcam’s 95 map essen-
tially sought to call into question the 
advisability of dispersed construction 
within the Greater Amsterdam area.
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all linearly organized rather than circulatory. Water, on the other hand, does. 
But even when it counts among the most universal issues to be solved in city 
building, its solutions have always proved to be rather divergent across diff ernt 
times, locations and planning contexts. Th e fi nal chapter seeks to place silt, 
sand and water within the existence of this larger water-silt system.
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Water management inevitably results in areas 
of non-deposition, a fact that is generally un-
derappreciated.1 This continuing sediment 
(sand) starvation is currently calculated to 
amount to a deficit of up to 13.3 billion 
cubic meters, or roughly five times the 
volume of nearby Lake IJssel. Rather than 
signifying  some sort of standstill, retarded 
sediment inputs like these can also be regard-
ed as sediment deficits.2 
Arguing one step further, the territory in its 
present makeup already reflects an on-going 
struggle to handle this deficit, or at least pres-
ents some efforts to counterbalance it, even if 
it has not yet come to terms with it.

Twin images of deposition and extraction. 
The following 4 maps extrapolate the impact 
of deficit-counterbalancing actions during the 
turn of the millenium.3,4,5 Sand deprivation 
and its ensuing exchange and redistribution 
of sand, has engendered a regional economy 
of increasing size and scale. In contrast to 
what happened in previous decades, this pat-
tern of consumption now seems to aggregate 
fore mostly off-shore. The patterns of on-de-
mand extraction and the supply chain of 
hopper dredge supplies almost seem to repli-
cate the coast on a scale of 1 to 1. 

06.1  |  Off-shoring deficits
Fill & sand in the age of sediment starvation
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chapter 6  |  conclusion 

SILT AND WATER: THE LATENCY OF GROUND. 
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Has leveling really reached its point of near-perfection? Does the seabed really 
constitute the ultimate horizon of the city’s terra fi rma? Or is there a wider 
reality still, to the city and its off -shored arenaceous fl ows – leaving some sub-
stantive, on-land dimension to the material sourcing of the city’s bed-plate? 
In short, what does it mean if we return our gaze to the city? What if we shift 
our focus back from the city’s shadow image off -s hore – crude and material 
as it may be – back to the city that we actually get to travel around in? How 
substantive are extractions, material circulations and erasures to the city ‘out 
there’, as it continues to develop and transform?

To begin with I will highlight the larger systemic issues that are embedded 
in the usage of sand and fi ll. Sand hasn’t always been the sole fi ller material, nor 
does it perforce have to be. Dredge, silt, sludge, and the waterways by which 
they are carried, show that sand is part of a larger system, a wider systemic re-
ality in which the mutual borders between earth materials are much more po-
rous than their current operational boundaries would lead us to believe. In this 
chapter I am going to expand on the previous chapters’ exclusive focus on sand 
and look at a number of examples on the margins of today’s leveling practice. It 
may seem odd to suddenly change the subject to issues like soil banks or river 
dredging, especially after having dwelled almost exclusively on sand, but such 
examples show that sand is part of a fl uctuating system, a kind of water-silt 
system, in which silt, sand, sludge and water cannot be thought of separately. 
Th e terms ‘system’ or ‘systemic’ here are used in a largely metaphorical sense, 
much like paths and regimes were brought into play during the preceding 
empirical chapters, at which point they served to narratively structure and 
periodize the supporting material into distinct chapters.1 Th e ‘system’ which is 
referred to here, cannot be reduced to either sand or water, but has to include 
the range of ancillary materials in-between that were caught up and enrolled 
in the production of city and territory. Th e main argument in this concluding 
chapter, and indeed this work, will be that, even though these ancillary dis-
placements within the sand-silt-water system tend to occur on the implicit side 
of planning, they still present a resource to the city and to planning at large.

Th e local water-silt system, I will show, may have focused on sand mining 
during the boom in urban development in Holland in the past century, but 
it has also experienced notable shifts over time. Th is is relevant not only from 
the perspective of the water-silt system itself, but also, and more especially, 
from the perspective of urbanization. Many correlated eff ects run between the 
water-silt system and urbanization: transitions in urbanization and urban de-
velopment link back to shifts within the encompassing water-silt system and 
vice versa. A major part of this chapter therefore consists of reinterpreting 
urbanization through its systemic linkages with water, silt, dredge or sludge. 
Such linkages occurred, for instance, when the Zuiderzee Bay was collared off  
at its mouth, or when the Rhine river bed was being rationalized and straight-
ened from the Alps down to its delta distributaries.

1.   In these fi nal examples the systemic 
merely features as a leitmotiv rather than 
a concept. Th e intention is not to reframe 
ground once again as yet another engineer-
ing problem, nor to repeat the ontological, 
quantitative point of view expressed by 
many, if not most, of the previous chapter’s 
policy sources. Policy documents on sand, 
dredge and similar resource fl ows often echo, 
to quote Sarah Bell, an “engineering phi-
losophy of technology”, i.e. an “ontological 
standpoint that frames all urban questions as 
essentially engineering problems to be analyzed 
and solved using empirical, preferably quanti-
tative, methods (Bell 2012, 73).”

facing page:
Off  the A2 motorway, Vinkeveen 2008.
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Interventions like these – which were essentially born out of rational 
re-conceptions of the water system – did not only leave a mark on the ways 
in which water was being managed but crucially also on the ways in which 
fi ll and ground materials could be sourced and circulated. Following such in-
terventions, silt and dredge would also be distributed diff erently through the 
water system and the city at large, as a result of which materials like sand would 
suddenly be pushed up into more prominent roles.

Th e examples of dredging, soil banks and coastal replenishment off er op-
portunities to explore the linked realities of urbanization, water, and material 
transportation. Whether silt, sand or water, this chapter does not seek to sud-
denly unfold exhaustive histories and evolutions of other materials than those 
already documented. Th e main reason for their inclusion here is the implic-
it eff ects exerted by the water-silt system on urbanization as it switches and 
makes a transition from one dredge material to another.

Th e implicit, the latent, the secondary, the residual, the unintentional and 
the externalized are all notions that this work has already discussed in previous 
chapters, but in this chapter they assume a position at the heart of the analysis. 
Th e implicit is a measure of contingency: it is that which escapes rationaliza-
tion – this functional space of production into which dredge, sand and ground 
had been enlisted and forced to serve in the fi rst place. Th is is not the same as 
being unintended – often far from it. Dumps, elevations, dredge spoils, mines 
and quarries are the more or less voluntary by-products of the original in-
tentions of intervention, which have accrued into distinct aggregate patterns. 
Th ey may designate the residue and the actual dregs of other intentions, but 
they do not come without any proper identifi able use of their own. Th rough-
out this work I’ve sought to argue that there is planning agency in the realm of 
the secondary and in seemingly sub-optimal forms of organization. Pits that 
were fi rst created for the purpose of sand extraction eventually came to serve as 
armatures that enabled recreation and residential housing developments. Even 
though few things may look as inert as a pit or a pile of earth, there is agency 
in the way it ended up there, the result of repetitive cycles of removal, subtrac-
tion, addition, and re-appropriation – eff ects that essentially rippled through 
the territory, rather than merely being confi ned to one specifi c place.

Infrastructure is a part of urbanism’s core business: its inertia and intran-
sience provide structure and a kind of consistency that can be intentionally 
focused on and extended. One of the misconceptions about infrastructure 
however, is that it supposedly consists of a rational and homogenously spread 
out web. 2 As ground infrastructures and those of sand show, one logic is con-
tinually being grafted onto another to then combine with further ones in the 
make-up of a wider grid. Th ere is residual value in grounded infrastructures 
like those of sand and motorway elevations, just as there is in water networks 
and other types of infrastructure. Barge canals, as chapter two showed, may 
initially have been dug to swiftly funnel sand and peat into the city, but they 

2.   A crucial aspect of infrastructure is 
that it consists of logics that are grafted 
into and on top of one another to form an 
extensive composite web – a fact graphically 
underscored by the work of Cattoor and De 
Meulder in urban design (Cattoor and De 
Meulder 2011).
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also acted as a grid for distributed, regional passenger travel, as well as off ering 
new conduits for water drainage (in no specifi c order). By the same token, sand 
can be said to have assumed a structuring role in territorial production and 
urbanization. Th is kind of role has typically been attributed to reclamations 
and polders – these being the physical products and ‘deposits’ of far more last-
ing formal conventions and institutions regarding water management. Sand 
on the other hand presents a much more implicit and latent infrastructure, 
which seems to be made up of a myriad of premature logics and transient 
conventions.

Both a measure of structure and secondarity, of contingency and inertia, 
sand, ground and its many dreggy peers, seem to be caught between two sides 
of planning. Typically these two sides are considered separate; any traffi  c be-
tween the two generally moving in a single direction, that is, from the product 
to the by-product or from the plan to its perceived side-eff ect. But the distinc-
tion between the two is not as monolithic as it is sometimes made out to be. 
If there is a gap in urbanism and urbanization, between the secondary and the 
primary, or the sub-optimal and the over-optimized, this gap is not as empty 
as it may appear. It contains traffi  c in more than one direction including from 
seemingly ‘minor’ spin-off  eff ects (typically extraction, displacement and era-
sure) back to the city of sanctioned planning interventions.

Extractions, circulations and elevations often fi nd their way back to the 
city in the sense that they produce secondary eff ects that help shape and form 
it (even when their agency does not fall into the category of formally planned 
interventions). Drawing on Easterling’s notion of subtraction, this chapter ar-
gues that City and territory are not made out of positive primary additions 
alone, but they are equally and actively rewired through acts of extraction, re-
moval and erasure – whether of dredge, sand, water or waste: “However produc-
tive, insidious, or even violent these deletions may be, the space of the subtraction 
itself is always a potent new mixture of ingredients previously separated – a new 
translation of contradictory information. Th e space of subtraction is always terra 
incognita, an unknown site capable of rewiring an existing ecology or introducing 
a new instrument in culture (2003, 82).”

In urbanism the latent is neither surplus, spin-off , nor waste; on the con-
trary, it constitutes a potential resource that is better not shoveled and scattered 
beyond the borders of the city and the realm of potential intervention. Rather 
than being off -shored beyond the confi nes of City and territory, where this ‘re-
source of the secondary’ tends to be lost on urban planners, it can be recovered, 
recycled and re-appropriated as some of the patterns of territorial development 
documented in chapter two have already shown. From lake to polder to peat-
ery, back to lake then polder and fi nally to leveled housing site: historically 
the re-use of lakebed sites could be amazingly resourceful, and display almost 
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unbelievable cyclical paths of reclamation. Th is chapter looks at similar shifts 
in the encompassing water-silt system to demonstrate how the resource of sec-
ondarity is produced and reclaimed.

In the following section I will start by recapitulating the earlier paths of 
sand deposition and then go on to show that the networks behind them are 
not as convergent or as irreversible as they may seem;3 that, as much as leveling 
and mining appear to be joined at the hip, they still contain a capacity for 
transformation.

Paths of extraction

Before I turn to other earth materials and their supporting examples, let me 
briefl y run through sand’s legacy as documented in the previous chapters. 
Sand’s local role in urbanism had been quite crude and unrefi ned at start. Like 
many of its contemporaries (built on strandwallen),4 Amsterdam had sought 
refuge on a sand bar to escape the region’s endemically unstable soils. In terms 
of construction, pile foundations soon off ered some degree of salvation, but 
most ground still relied on fi ll to reduce settlement and retain its actual datum.

Chapter one recounts the use of sand barges and barge canals as a fl edgling 
infrastructure that allowed the city to be elevated and extended beyond its 
initial foundation sites. Th is was, in fact, a double movement. Sand followed 
trade, urbanization, and canal construction probably as much as happened 
the other way round. As the city experienced its largest wave of immigration, 
construction went rampant and sand started to fl ow into the city. However, 
demands for sand also propelled mining and extraction far into the region. 
Mining followed from canal construction, and often trailed it into the vast 
geological deposits of the region’s coastal dunes, opening up and consuming 
sites that were subsequently reclaimed. Razed, leveled, and connected from the 
outset to the region’s ever-extending grid of barge canals, sand extraction sites 
off ered the city’s seventeenth century merchant elite another lucrative form 
of realty investment – parallel to those of polders and lake reclamations (doc-
umented in chapter two), but more short-lived and certainly less canonized.

When Dutch urbanization gathered speed again towards the end of the 
nineteenth century (chapter three), the production of fi ll was still predomi-
nantly being channeled into the same grid of canals and dunes. Linear forms 
of infrastructure such as railways and their huge demand for fi ller resources, 
were to a large extent responsible for the increase in local sand consumption. 
But substantial one-off  extraction sites like ship canals, sluices and locks were 
beginning to off er new opportunities as well. Accelerated extraction technol-
ogies like transporter belts, excavators and small-gauge rail networks, allowed 
for unprecedented volumes to be funneled into newly planned districts on the 

3.   When networks are strongly ‘conver-
gent’ and ‘irreversible’, they become so-
called black boxes, i.e. stabilized networks 
that have become fi xed without any further 
capacity for transformation (Bender 2009).

4.   Strandwallen are former beach ridges 
resulting from early Holocene marine sand 
deposits that were caught up behind the 
coastline as it shifted seaward during the 
later stages of the Holocene. Strandwallen 
are slightly elevated grounds surrounded by 
clayish, alluvial deposits (geestgronden). Th ey 
typically off er an early form of settlement, 
as can be witnessed in a number of towns 
and villages like Haarlem and Th e Hague, 
both of which were founded during a phase 
of urbanization that preceded Amsterdam’s 
by a few centuries.
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edge of the city. Cities like Amsterdam multiplied their own demand for fi ll 
even further as they adopted regulations that mandated newly annexed areas 
(rather than streets) within the city confi nes be uniformly leveled.

In addition to the city’s expanding urban frontier, borrow pits (mined by 
means of suction extraction) started to emerge throughout the region (chapter 
four). Highways and urban housing projects with their new vocabularies of 
roadbeds, interchanges, cants and elevations pushed demand ever upward to 
a level that now seemed to hover at a constant high. Within this context of 
quasi-permanent planning demands extraction lived its moment in the sun, 
when industrial pit exploitation was integrated and socialized into the logic of 
modernist housing projects and their neighborhood design.

Th is kind of integration would be short-lived, however, and the end of 
the century saw the gradual yet almost complete retreat of extraction from the 
realm of the City. With the advent of advocacy planning, pits became increas-
ingly undesirable. As a result the material side of production was gradually 
relocated and off -shored. But the shells of previous extraction projects often 
lived on to attract further (re-)development that implicitly extended the orig-
inal material logic engraved into these sites. Whether implicitly or explicitly, 
further land-making, fi lling-in, or redevelopment as a leisure destination (rési-
dences secondaires) drew on the agency of preceding sand extraction.

By the 1990s on-land sand production in the west of Holland had become 
almost entirely off set by the scale of marine sand extraction. Th e rampant de-
mand of the construction boom of the 1990s and 2000s was predominantly 
met by the protocols of industrialized, off -shore dredging (chapter fi ve). Vast 
volumes of sand were being churned out each year but they no longer seemed 
to leave substantive traces in terms of extraction. Th e production of sand had 
never looked as immaterial and de-territorialized, and yet leveling had never 
been as endemic. Sand now touched upon so many issues of territorial produc-
tion, from salinization and rising sea levels to carbon footprint reduction and 
the remediation of local soils, that it demanded its own form of techno-man-
agerial governance.
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1. Water and fill, joined at the hip

Th e previous chapters divided the longue durée of leveling into a number of 
consecutive stages. From ‘fabricated ground’ to ‘urban frontiers’ and ‘off -shore 
protocols’: each chapter set out to describe a successive regime of sand ex-
traction. In part, this was a way of separating the case material on hand into a 
series of paradigmatic stages of production. But it was also, if not primarily, a 
way of revealing the transitions in-between these stages. Th e chapters dealing 
with ground, overlays, frontiers and protocols, demonstrate how earth fl ows 
are continuously being rewired. But urbanization too seems to contemplate 
its future direction or even to change its course whenever its sources are being 
rewired. New sources of urban bed plate material are echoed by altered modes 
of production and corresponding changes in scale. In so doing it may not just 
be the city’s terra fi rma that is being rescaled, but in fact the city itself.

As subtitles, these epithets were meant to hint at the links that run between 
the scale of urban production and the materials being employed. Th ey could 
be logistical protocols, an expanding urban frontier, or an erasive form of plot 
re-organization, but whenever such a form emerged it was as much a way of 
sourcing ground material as a form of urban production in itself. Still, it would 
be dangerous to insist that these modes of production and the materials, prac-
tices, or procedures that they unite, are directly causally linked. Th e links be-
tween urbanization and its material sources are far too contingent to insist that 
urbanization was technologically or even geotechnically predetermined. But 
was it too farfetched to argue that the building boom of the 90s and 2000s was 
actually prefi gured by off -shoring solutions pitched during the decades before? 
Th at the city leapfrogged beyond the frontiers of its urban bed plate by virtue 
of leveling protocols tried out during an earlier period?

In spite of the pragmatic focus of the previous three chapters on sand 
resources, such transitions in urbanization are not restricted to shifts between 
sand-based practices alone. Sand was preceded by a host of other materials, 
most notably dredge, and while dredge’s material role in urbanization may 
never have been particularly strong in comparison to sand, its losing out to 
sand can be seen to relate back to transformations within the territory, notably 
those within its water system. Of course, virtually any substance may serve as 
fi ll, and many of them did at some point in time. Like sand itself, most of these 
materials – silt, sludge and clays as well as ballast soils – were carried by or on 
water, either within vessels, through newly dug canals, or suspended in river 
water. Th is overlap between fi ll and water drainage points to an infrastructural 
alignment that may be more sizeable than today’s exclusive focus on fi ller sand 
might lead us to believe.

But before I expand on fi ll’s intersection with water, let’s just dwell for one 
last moment on the relevance of sand in the make-up of city and territory. As 
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far as sand is concerned, it’s the constant up-scaling of urban production that 
stands out most prominently, simply because as a feature it transcends each of 
the individually discussed regimes.

Beyond the black boxes of water and sand

Networks behind leveling and extracting were cyclically re-mapped, rewired 
and re-confi gured into fl eeting forms of ground organization. Each time this 
happened, some level of aggradation emerged, at which point the network 
became substantive and materialized. Eventually these networks arrived at a 
regional form of organization; as if the technological supremacy of off -shore 
sand seemed to push for its own (regional) scale of organization; as if there 
were a kind of modularity intrinsic to the network and the materials that they 
had been premised on.

Th is would suggest that sand shows a number of similarities to the ways in 
which water in Holland has traditionally been organized. Water, of course, is 
by no means undocumented as a feature within the Dutch landscape. It is both 
an irrefutable element of the polder landscape as well as a dominant trope in 
the history of Dutch urbanization. As described in chapter two, water drainage 
started out with replicable on-hand solutions such as polders and reclamations, 
which were gradually joined together into a larger patchwork grid, and retro-
fi tted into regional and national hierarchies that would be superimposed upon 
in the following centuries. Drainage grids are now regionally governed and 
organized: the solutions put in place (from polders, dykes, and reclamations, 
past pumping grids and canals up to today’s gargantuan fl ood defenses) form 
an intricately balanced system that has expanded to encompass the Rhine’s 
entire delta region. As a result, water tends to be quite visible and real, and to 
make for very tangible and local solutions. In spite of being a material fl ow 
harnessed into an extensive territorial infrastructure, water drainage networks 
were often absorbed into the everyday city.

Sand-as-fi ll and its ancillary infrastructures show some similarities to this 
make-up. For centuries, fi ll has presented a persistent material need that, at 
times, could prove as critical and acute as the necessity for water drainage. In 
Holland’s waterlogged environments, draining and leveling seem to present 
similar strategies. But in spite of its structural overlap with the extension of 
the city, fi ller sand has only latently or implicitly crystallized into scaled cycles 
of territorial production. When extraction and deposition were both brought 
under the governance of Public Works Departments in cities, inputs and out-
puts of fi ll could be balanced on-site (leading to a closed balance sheet in 
terms of fi ll), but this situation rarely outlasted the duration of a single project. 
Off  shore extraction also experienced a kind of regional (market) governance: 
the marketing costs of sand implicitly imposed physical boundaries, in that 
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displacements beyond regional distances immediately reduced its margins of 
profi tability. Hence, even if sand networks gravitated to the regional level, the 
idea of a regional balance has remained missing: the fl ows of ground never 
proved as circulatory and metabolic as those of water.

Even as a public issue, sand remained far less substantial than water – if 
it was an issue at all. If we consider water as constituting a kind of ‘public’ (at 
least according to Dewey’s defi nition as being the ‘emergent eff ect of a prob-
lem’),5 then the publics around ground were only ever embryonic and latent at 
best, and never coalesced into physical patterns as systems of water regulation 
did. Save for issues of scarcity and pollution, sand as fi ll has always been the 
easier option, fi tting pragmatically and fl exibly into the most transient leveling 
solution.

In spite of their impact throughout the region, the patterns of sand circu-
lation have not only been much less visible but also more amorphous and tran-
sient, the most notable distinction between displacements of sand and those 
within the water system being the former’s seeming lack of structure.6 While 
it would be hard to argue that sand off ers a rigid form of territorial infrastruc-
ture, this work has sought to reconcile sand’s aggregate regional image with its 
perceived lack of structure, and to facilitate readings outside the rationality of 
primary interventions.

Indeed, sand can be said to be to rational intervention what spit or saliva 
is to a philosophical argument: while being formless and unintended, it man-
ifests itself precisely as a result of articulation (Leiris in Oswalt 2000, 115, 
translation kb). So apart from the mundane production of fi lling sand itself 
– the fundamentals of pits, elevations and the trajectories in between – the 
previous chapters developed a broader interest in the latent eff ects of sand 
production. If sand usage had become a territorial form of organization, it did 
so predominantly as the accumulative, external eff ect of a growing urban terra 
fi rma. It’s these secondary, implicit eff ects, taking place outside the rationality 
of primary projects, which this work has sought to document above all.

Indirectly produced yet substantive, these latencies were not just tied to 
the city’s terra fi rma, or to the construction of railways and motorways, but 
also to territorial forms of water management. How is it that sand and water 
are treated so diff erently when they clearly depend on each other for their 
own transportation? If fi lling sand acts as a black box par excellence, then the 
one feature that may have contributed to this most is the fact that water and 
sand behave as if they’re living apart in legal separation, on the verge of getting 
divorced.

‘Ground’, as I already mentioned, is a tie-up of more things than sand 
alone. What I’m after, therefore, in this chapter are the synergies between wa-
ter and ground. Even though both are close relatives, water and ground are 

5.   As mentioned in chapter fi ve, Bennett 
essentially adds ‘non-humans’ to Dewey’s 
collective. In her view, publics may be 

“human-non human collectives that are 
provoked into existence by a shared experi-
ence or harm (2010, xviii).”. Even so, public 
goods do not automatically imply a public 

– a realization that, in path dependence lit-
erature, is conceived of through the notion 
of ‘network externalities’; cf. e.g. (Liebowitz 
and Margolis 1994)

6.   Oswald‘s qualifi cation of post-unifi ca-
tion Berlin in particular is a case in point: 

“Th e structure of the city is permeated with 
civilization’s unplanned side-eff ects, its 
waste, and the remnants of its catastrophes. 
Rational processes that are, technically 
speaking, extremely rational, produce un-
controlled excretions that off er a manifesta-
tion of the suppressed. […] Unintentionally 
[such] processes materialize into amorphous 
forms that are merely temporary crystalliza-
tions within an ever-changing fi eld. (2000, 
115, 117, translation kb).”
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currently governed by diff erent realities and managed through diff erent par-
adigms. But the networks behind them are not as divergent or irreversible as 
they may seem. Counter to the logics upheld by sand-based practices, ground 
is not a stabilized, fi xed network without any capacity for transformation. 
Rather, ground constitutes an open range of materials which is populated by 
more than sand alone, and whose existence and agency are essentially co-de-
fi ned by water. Ground is carried by water, while water also needs ground to 
be organized. Th e materiality of what is being displaced, and set in motion in 
the process of organizing water is all too often bracketed out. To organize and 
control water, one has to re-organize the ground, whereas seeking refuge above 
the water can only be done sustainably by controlling the course of water. So in 
spite of their obvious disparities and incongruities as closely managed systems, 
one could still see water and ground as being essentially co-emergent, and mu-
tually compatible. Indeed, as the initiatives in the following sections will show, 
the artifi cial boundaries in-between both systems are not that rigid.

In the sections to come I will look at the shared border between water 
and ground and highlight water as the link between fi ll and other materials. 
In spite of their near-total convergence on sea-won sand as their technological 
panacea (especially as global warming and rising sea levels began to loom large 
on the planners’ horizon), urban soils appear the most permeable at the border 
they share with water. Th e following section sums up a number of eff orts that 
have started to question the black boxes of water and ground and to pick at the 
lock that divides the two. Th e point being that both perspectives hide mutual 
opportunities that are buried deep in each other’s folds. In actual fact ground 
encompasses a whole system that can be doctored, tampered or tinkered with, 
without the system necessarily being visible or known in its entirety.

2. Recovering inferior standards of ‘ground’

Cities, like markets, make transitions to other standards and other states of 
equilibrium – from donkeys and carts to automobiles, from typewriters to 
computers, and from barges to hopper dredgers; or, incidentally, from reek-
ing muck to sea-won sand, unspoiled and pure. But neither economics nor 
urbanism has generally done well in explaining such transitions (Liebowitz 
and Margolis 1994, 650).7 Path dependence was one of the explanations that 
emerged to fi ll the hole. As De Landa writes, it abides by the idea that “tech-
nological development does not follow a single line”; that many possible lines 
are “left undeveloped”, and that there have always been “diff erent alternatives” 
(De Landa 1997, 11–22). Path dependence also embraces the idea that there is 
always a possibility that a particular solution or approach becomes locked in – 
even when it leads to inferior standards (De Landa 1997, 294). “A technology 

7.   “Economics has not generally done 
well in explaining transition […]. Speaking 
metaphorically, neoclassical economics has 
put transition into black boxes, assuming 
that an unknown process is responsible for 
costless and timeless movement (Liebowitz 
and Margolis 1994, 650).” Within the fi eld 
of urban studies, the work of Hommels can 
be seen as commenting on this shortfall of 
adequate descriptions. Th e key problem of 
her work, she argues, is, “how to understand 
the two-faced character of the city as an ob-
durate, fi xed technology and as a malleable, 
fl exible technology (2000, 650).”
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that by chance gains an early lead in adoption – say dikes or fi ll – may even-
tually ‘corner the market’ of potential adopters, with the other technologies 
becoming locked out (De Landa 1997, 294)”.

Sand has never been the sole fi ll material, nor was it technologically prede-
termined to become so. Th ere are material precursors to the current agent of 
sand but they all ran into some limitation or other, causing their paths to peter 
out or to become unattractive as valid alternatives to sand. Sludge and dredge 
for instance are available in bulk in almost any harbor location, including in 
Amsterdam which had its own share of sludge-based reclamation, particularly 
along the edges of its main body of water known as the IJ. But sludge and 
dredge generally take a long time to solidify – certainly too long for current 
construction standards. Effl  uents and human waste on the other hand, which 
would have off ered another convenient solution, reek of other, more obvious 
disadvantages.

Either way, sand currently remains virtually unrivalled. However, one case 
arguing against the seeming supremacy of sand is given by soil banks. Soil 
banks are midlevel players (unlike the average sand contractor who tends to 
process larger volumes of sand); their working areas are restricted to urban 
districts in the west of Holland. Soil banks demonstrate that, on closer inspec-
tion, ground networks still display some degree of openness.

Th e word ‘bank’ is rather misleading in this context, in that soil banks do 
not operate as depots or storage points, but merely act as temporary buff ers 
during plot redevelopment. Th ey meet local demands with local supplies by 
reducing distances and side-stepping temporary storage. Soil banks are not 
premised on storing fi ll – which would be far too costly in dense urban areas 
– instead they depend on relaying ground fl ows. Th e niche in the ground mar-
ket that they cover consists mainly of by-passing ‘traditional’ trajectories and 
undercutting the competitive margin of off -shore sand delivery. Th ough some 
banks do have depots where ground can be disposed of, sorted and secured, 
storage is in fact a loss-making activity. Th e more visible a soil bank becomes, 
the less profi table it gets – especially in a context where space is expensive.

Th e real profi t that soil banks make is in their networks, and in connecting 
the right dots. Soil bank logistics are essentially more local and cost-eff ective 
than those of sea-won sand, which indirectly allows ground to be recycled and 
re-used. Like all forms of re-use, however, this automatically raises the issue of 
quality and standards. If we are to abstain from pristine sand standards, how 
can we tell we’re not settling for waste? In other words: how can developers and 
governments trust the ground that they’re being off ered?

Th e competitive edge that soil banks off er can never just be a function of 
distance and availability, but has to be seen, at least partly, as being based on 
notions of purity and waste as well. Soil banks provide previously unheard of 
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levels of traceability and certifi cation that allow fi ll to be tracked and patrolled 
as it travels through the region – as if fi ll exhibited a level of contagion similar 
to that of nuclear waste. Counter to rudimentary defi nitions of purity, based 
on a rigid understanding of pollution risks, soil banks allow for fi ner distinc-
tions between diff erent categories of pollution. Whereas labeling soil as either 
a resource or waste encouraged the use of pristine ground deposits (essentially 
extra-territorial sands), the categories that soil banks would be based on actu-
ally freed up older fl ows of fi ll material.

Materials which had previously been disqualifi ed for use in leveling – such 
as mixtures of peat, dredge, mud or debris – thus suddenly gained a new lease 
of life. Since the 70s and 80s, pollution scandals had discredited most of the 
traditional sources of fi ll, save for freshly extracted sand. To start re-circulating 
these used materials, policy makers believed, more meticulous procedures of 
verifi cation and registration would be needed (Rijkswaterstaat 2013).8 Th ese 
procedures extended to all lithic building materials, including leveling materi-
als. But once in place, the circulation of on-land soil materials did become the 
soil banks’ main raison d’être.

However, the renewed availability of a wider range of fi ll materials also 
caused the issue of fi ll to bear down once again on the city itself. If the ex-
change of fi ll is indeed inherent to the city, could its fl ows be managed in more 
trustworthy ways this time around? In the absence of pristine top soils – a 
situation that seems to qualify the contemporary city like no other – soil banks 
essentially introduce a system that enables urban fi ll to be locally governed and 
reused. Rather than having to rely on unpolluted resources at all times, fi ner 
degrees of contamination allow local sources of fi ll (typically urban top soils) 
to be reused on the spot or at least close by, thus helping to cut leveling costs 
whenever the situation allows.

Th e Amsterdam area currently has several soil bank organizations, but only 
a few operate beyond the local or regional level. Most soil banks are set up and 
run by individual cities. In Amsterdam their depots and storage sites tend to 
be tucked away in remote corners of the city, i.e. in the city’s harbor area or in 
northern districts of the city across the ij river. One of these sites even turns out 
to be directly adjacent to one of the city’s few remaining dredge disposal sites, 
i.e. a previous sand extraction lake (Noorder IJplas) that is now gradually being 
re-fi lled using material from the city’s on-going metro line project. But at least 
an equal number of soil banks are privately operated and owned. Remarkably, 
one of these (Grondbank Nederland, henceforth GN) is actually quite centrally 
located next to one of the city’s main railway transportation hubs on a couple 
of vacant plots.9 As a privatized part of the national railway company’s logistics 
and real estate branch, GN got to occupy a key spot in the city at the cross-
roads of soil movements in between the city’s central and southern districts. 
In the middle of the to and fro of intersecting commuting lines, GN’s central 
depot displays diff erent types and qualities of soils in mucky heaps with colors 

8.   Large scale soil displacements and 
land grading are a widespread phenome-
non in the Netherlands. One of the main 
intentions behind the Dutch government’s 
recent Soil Quality Act (Besluit Bodemk-
waliteit, which came into force in 2008) was 
to simplify the re-use of building debris, silt, 
sludge and dredge, and to remove obstacles 
thrown up by earlier policy provisions (e.g. 
the 1999 Building Materials Act). Th is 
supplemented earlier reforms in which soil 
banks - i.e. private or government-run orga-
nizations - had been envisaged as the central 
organizations to oversee and manage the 
re-use of ground fl ows. Soil banks handle 
the traffi  c, storage, purifi cation and re-use 
of soil materials, on condition that pollution 
is limited to slight or moderate levels of 
contamination (higher levels of contami-
nation still need to be quarantined) (Buijs 
2000). Soil banks refl ect neoliberal reforms 
to the extent that the chain of soil re-use is 
decentralized and split up between various 
tiers of government as well as commercial 
organizations. Although soil banks handle 
the traffi  c of soil itself, the quality of indi-
vidual ground batches is checked externally 
by commercial laboratories, which in turn 
are monitored by government institutions 
and the procedures, protocols or standards 
that they have issued.

9.   Based on an interview with J.M. 
Jorritsma, project manager at Grondbank 
Nederland b.v. on November 24th, 2011.

13 Of sand fill and water_6_150501.indd   19813 Of sand fill and water_6_150501.indd   198 05/05/2015   02:43:2705/05/2015   02:43:27



19
9

11.   Th ese numbers are diffi  cult to verify, 
but wherever possible I have corrected them 
using cbs’s numbers below (e.g. the annual 
production of dredge is closer to 30 million 
cubic meters, rather than the 50 million 
given in the journalist’s story). It is import-
ant to make a distinction between the fl ow 
of dredge entering the local water system 
on a yearly basis, and the average amount 
of dredge being taken out of Dutch canals 
and rivers annually. Even so, there is some 
contradiction between sources regarding the 
size of these distinct fl ows. Th e Dutch Gov-
ernment agency rpb mentions 10 million m³ 
p.a. (per annum) of sediments being depos-
ited into national waters, and approximately 
30 million m³ p.a. being removed from 
them (of which 7.5 million m³ are saltwater 
and 20.5 million m³ are freshwater) (cbs, 
pbl, and Wageningen UR 2009).
If we disregard the diff erence between fresh 
and salt water dredge (and their mixed 
geological origins), about 11% of the annual 
yield in dredge is polluted. A whopping 
67% of the overall yield per annum is 
dumped straight off -shore, 11% is used as 
fi ll and 10% is stored permanently on land, 
untreated. Of the remaining amount, 9% 
is spread out on open land and 3% is stored 

‘temporarily’ until a decontaminating solu-
tion is found.

ranging from black to grey and yellow to brown. At the same time, the site’s 
dirty realism in the hubbub of city traffi  c is used as a venue for public art at 
its edges, as if it were some kind of public park. Like slums in cities of the so-
called Global South, GN’s central depot site thus serves a number of purposes 
that may seem confl icting at fi rst. As a temporary form of occupation, the site 
highlights the material reproduction of the city from within its earthen folds, 
while simultaneously retaining the site for speculation and re-development. 
Nothing seems to work better in terms of speculative reservation, than thriving 
forms of temporarily condoned occupation.

Roughly one decade into their existence, soil banks – according to recent 
estimates – are calculated to represent a total annual output of fi ll of 8.3 mil-
lion tons (Brancheorganisatie Grondbanken 2013).10 Compared to an average 
annual displacement of 47 million cubic meters of freshly extracted fi ll, soil 
banks account for just a tiny fraction of everyday ground displacements. In 
that respect it would be hard to claim that soil banks have any real bearing on 
leveling practices at large.

But in spite of their limitations soil banks do have promise. As virtual 
‘exchange organizations’ they off er a kind of institution that remodels the city’s 
bed plate into a diff erently governed system. While that system had seemed al-
most hermetically sealed until now (i.e. ‘managed-solved’ in the words of May), 
soil banks demonstrate that the current practices of leveling are not as fi nal and 
predetermined as they would often seem. Furthermore, soil banks also illus-
trate that peat, silt, dredge, debris, compost, or waste still share many mutual 
points of intersection – even within the current system of elevations. What 
accounts for ground at one point, may easily pass for sludge or contaminated 
spoils at another time and location. Even when water, ground, and sand con-
stitute diff erent material realities, the agencies and systemic boundaries defi n-
ing them become less easy to uphold once these materials are observed within 
a larger reality of collective materials.

A territorial machine of sedimentation

In a country made up of mud and crisscrossing rivers, the wider realities of fi ll 
beyond its dominant constituent of sand could hardly count as a revelation. 
At regular intervals reports have surfaced that explored the systemic realities 
of mined resources such as dredge, gravel and sand (Van Slobbe and Lenselink 
2009; Deltares 2009; Bolleboom, Leenders, et al. 2010). But while there is a 
certain potential to the re-use and recycling of mud and sand, ground does 
not operate in cycles – at least not in a quantitative or physical sense. Any 
direct kind of analogy to metabolisms or cycles is therefore bound to be found 
lacking. More importantly, to read the systemic reality of ground purely in 
the context of resource recirculation is rather to miss the point. Apart from 
the physical material itself, ground constitutes a giant deposit of accumulated 

10.   Th is number includes neither the 
production represented by soil banks 
operating outside the soil bank’s main trade 
association BOG, nor the volume of materials 
extracted or recycled on-site within indi-
vidual project bounds (the exchange across 
project boundaries being nil in that case). 
Individual soil banks are concentrated in 
a category of material displacement that 
ranges from 500,000 to 1,000,000 tons dis-
placed per annum. Th is roughly corresponds 
to a production of 360,000-715,000 cubic 
meters per annum and per bank (one cubic 
meter of loose sand weighs about 1.4 metric 
tons). By comparison: around 2007 circa 
47,000,000 m³ of fi ll was being produced 
annually in the shape of sand (van der Meu-
len, Broers, et al. 2007, 319–320).
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labor that has built up in the slipstream of urbanization and territorial organi-
zation. So if there is any cyclical reality in the make-up of ground it is precisely 
in the evolution of that deposit, which is as much an epitome of net deposit 
fl ows as it is of urbanization, drainage systems, and their changing forms of 
organization over time.

Dredge off ers a case in point. Like silt, sludge or fi ne-grain sand, it is 
relayed through the water system virtually free of any labor or cost: “Fifty mil-
lion cubic meters of sludge are being dredged from Dutch waterways and gul-
lies each year (Leenaers 2005),” a weekly newspaper feature once fi gured out: 
“Two thirds of that annual yield is dumped straight into the North Sea. Half 
of the remaining third comes from smaller rivers, canals and polder ditches on 
land. Th is part is usually disposed of along the edge of these waters where it 
serves as a fertilizer. Th e remaining half is turned into bricks or is dumped in 
specialized yards, which are often abandoned pits that were once operated as 
sand quarries.”11

Dredge is as much the epitome of sedimentation – whether natural or 
man-made – as it is of drainage. In geology, such phenomena are not regarded 
as being independent but rather as critically interlinked. Under the infl uence 
of the river’s hydraulics – speed, cross-section, viscosity, temperature, etc.– par-
ticles are fi ltered out by size, weight and chemical behavior. Th ey become ag-
gregates under the impact of what De Landa or Guattari labeled as the ‘sorting 
machine’, the “slow-working but immensely eff ective motor of river sedimen-
tation (1997, 57–60)”.12

In Holland, the driving force of sedimentation, apart from man himself, 
has always been the River Rhine. Geographically speaking, the Rhine is a 1232 
km river that stretches from the Alps down to the Dutch North Sea coast, 
crossing four countries and draining a surface area of approximately 185,000 
square kilometers (or roughly 5 times the size of the Netherlands).13 Th e Rhine 
is typically divided into four main geographical sections, but it is the lowest 
section of the river which is of most interest at this point. Once the Lower 
Rhine crosses the Dutch-German border, it changes from a system of tribu-
taries into a system of distributaries that make up the Rhine-Meuse-Scheldt 
Delta. Th e Waal, Nederrijn, and IJssel rivers are amongst the river’s main dis-
tributaries; yet while these branches carry the most water, other distributaries 
include more recent, man-made channels such as the North Sea Canal which 
leads, via Amsterdam, to the recent port of IJmuiden (as featured in chapter 
three).14

Yet this description is still merely one way of understanding the overall 
Rhine system, and just a period image at that. Apart from being Europe’s main 
channel of navigation, the Rhine also presents a sediment fl ow of its own, 
which has witnessed as many changes as the Rhine’s drastically manipulated 

12.   De Landa, following Guattari, de-
scribes the development of geological strata 
as being a double process, consisting of 
sorting and depositing on the one hand 
and of consolidating on the other. In the 
fi rst operation, particles are fi ltered out and 
deposited according to their weight, size 
and chemical composition into homogenous 
groups and layers. In the second operation, 
these aggregate layers are then bound 
together by particles that percolate and 
crystalize into their pores, thus cementing 
them together and consolidating the fi rst 
operation of sedimentation.

13.   If we include the Meuse basin in this 
estimate as well, the total catchment area 
becomes 225,000 km² (i.e. ca. 6 times the 
size of the Netherlands).

14.   Henceforth I’ll be using the name 
‘Rhine’ or ‘Rhine Delta’ generically. Wher-
ever a particular branch of the Rhine is con-
cerned (Waal, IJssel, Oude Rijn, Nederrijn, 
Merwede, Lek, Vecht etc.), I will use that 
name. As for the North Sea Canal, it too 
can be seen as a distributary of the Rhine 
Delta. I’m using ‘North Sea Canal’ (i.e. the 
Amsterdam-Noordzee Kanaal) as a general 
name for the succession of canals and water-
ways that lead from the Rhine’s distributary 
of the Waal River at Tiel, up to IJmuiden 
on the coast, via the Amsterdam-Rhine 
channel and the closed-off  ij Bay.
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fl ow. In so doing, the Rhine has not only had an infl uence on territorial or-
ganization throughout the Netherlands and further upstream, but also on its 
urbanization, specifi cally through the materials that were mined in its wake.

As a river system, Mark Cioc reminds us, the Rhine is so radically diff erent 
from the system it once represented that we can hardly call it the same river 
(2002). From the nineteenth to the twentieth century the Rhine has been 
transformed into Europe’s fi rst trans-national highway, whose fl ow was system-
atically brought under human control by cutting meanders, removing islands, 
narrowing fl oodplains and streamlining the river into a straight swift channel. 
While the Rhine’s hydraulic project started upriver, material transports ulti-
mately forced similar action upon the Rhine’s Delta. As new shipping chan-
nels were being blasted through some of the river’s shallow upstream stretches, 
sediments and debris collected downstream in the Rhine Delta where they 
clogged existing channels and canals. “Th e Dutch”, Cioc writes, “did not stand 
fi nger-in-dike while others drilled and blasted upstream”. Th ey embarked on 
their own projects of hydraulic systemization. Th ese included the Nieuwe Wa-
terweg and the North Sea Canal, which fi xed some of the main defi ciencies in 
the nation’s water system (at least from a hydraulic engineering perspective). 
Both were new, artifi cial tributaries within the Rhine Delta’s drainage system 
that went on to take up an iconic position in Dutch national history.15

But new canals and channels were not the only substantive outcome of the 
Rhine’s rampant systemization.16 Other signifi cant developments also emerged 
in the margins of the river’s re-development that changed the Rhine’s sediment 
fl ow. Th ese included dredge spoil depots and sand extractions, both (as always) 
on the back of dredging and digging technologies. Secondary eff ects like these 
may look relatively insubstantial and merely a by-product of a more dominant 
water-related logic, but even so, as I have argued before, they are relevant and 
inherent to the system itself.

Sedimentary deposits (e.g. dredge) have typically posed a brainteaser to 
any river system managed as navigable infrastructure, in that they continually 
clog up rivers and canals. In a classical reading of hydraulic maintenance, such 
eff ects can be mediated by re-engineering the river bed, by controlling the 
river’s fl ow rate and redesigning the shape of its sections; or, in short, by retro-
fi tting the natural system so that it fl ushes out by itself. Th is concept has been 
more than adequately documented (and criticized), including in urbanist and 
landscape literatures, so there is little reason to reiterate the argument at this 
point. Less documented, but equally substantial in the hydraulic governance 
of river systems, is the other maintenance solution – dredging. Th e only alter-
native to fl ushing is basically to dredge and to scoop sediments out.17 Th ese 
seem to be the main solutions at hand: since time immemorial rivers have been 
governed by fl ushing and scooping, by channeling and dredging.

15.   Dutch historian Auke van der Woud re-
marks that many of the  hydraulic interven-
tions of the time were originally conceived 
as systematic improvements to the national 
river system, rather than improvements to 
harbor facilities (2007, 249–250). Counter 
to what is commonly believed, he maintains, 
the Nieuwe Waterweg and the North Sea 
Canal were never intended to shorten the 
approach from the North Sea to the ports 
of Rotterdam and Amsterdam respectively. 
Rather, these projects sought to remove 
blockages that hindered the Rhine’s 
uninterrupted output of water, and hence 
systematize the fl ow of the national ‘river 
system’. Oddly enough, the very project that 
had been conceived of on hydraulic grounds 
(Nieuwe Waterweg) would have the strongest 
economic outcome (including in terms of 
urbanization), whereas Amsterdam’s North 
Sea Canal project, which had been mostly 
commercially inspired, would prove much 
more complex in terms of hydraulics and 
water management. Th e opening of the 
Nieuwe Waterweg drastically improved 
Rotterdam’s access to German industries 
upriver, to the extent that it eff ectively 
thwarted Dutch national policies of the 
time to develop Vlissingen (Flushing) rather 
than Rotterdam into the country’s main 
maritime port of access (Flushing lies 100 
km to the south in the Scheldt estuary).

16.   Th e nineteenth century construction of 
canals also meant a departure from earlier 
institutions and their substantive forms of 
water management such as water boards. 
National water bureaux (which later went 
on to become the Rijkswaterstaat) were put 
in charge of canals and rivers, eff ectively 
overruling local water boards, which, tradi-
tionally, had been the level on which diver-
gent interests in terms of drainage and water 
were reconciled. At that time, the water 
boards’ communal form of organization was 
increasingly perceived as being highly out of 
date, unsystematic and counterproductive 
to the emerging ‘national interest’. See also 
chapter two.

17.   Dredging serves three related purposes: 
maintaining the channels’ navigable depths, 
ensuring the channels’ water quality, and 
upholding protection against high water 
levels (if dredge sediments build up in a 
channel, its mean water level rises as well).
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In fact, any drainage system (whether intertidal, lagoonal or fl uvial), one 
could argue, is always caught between these two very solutions: the system’s 
fl ow of water and its sedimentary traffi  c present diametrically opposed de-
mands that obstruct each other’s way. Th ey tend to impede ‘effi  cient’ rational 
organization, or even cancel each other out. Th is tension is at the root of a 
territorial production of its own, which works its way back into the material 
management of the land, as for instance Pierre Bélanger has shown (2006).

Bélanger illustrates his point in the context of the American continent: 
the construction of the North American highway grid, he argues, (itself phys-
ically enabled by dredge and elevations) has multiplied the tonnage of cargo 
funneled annually through the New York and New Jersey harbors. “Serving 80 
million people within a twenty-four hour truck trip (2006, 257)”, the expand-
ing capacity of the grid has worked its way back into the material management 
of the harbor, which now fi nds itself caught between annual deposition rates 
of two million cubic meters of mud and vessel drafts that are almost twice as 
deep as that of the harbor’s natural depth. Th e chasm between the demands of 
sediments versus those of water drainage or navigation puts a huge pressure on 
dredge and spoil disposal.18

Bélanger’s example may be specifi c to the American context or to rivers 
high on sediment and suspended debris, but the agency of dredge in Holland 
is not all that diff erent to the material conundrum Bélanger sought to reveal. 
Beyond water’s physical and systemic borders there is more than an ‘outside’ of 
drained, empty land. Dredge deposits, operating within drainage logics, often 
double as urban additions. Wherever dredge is being contained, elevated spoil 
sites, dumps and fi lled-up islands tend to appear, testifying to the fact that 
water and the city share a more complicated mutual border than the one to be 
understood from the dynamics of drainage alone.

Th is border is, in fact, the terra fi rma on which this work has written so far. 
But the cross-border traffi  c between city and water, in the shape of dredgeates, 
silt or sludge, points to a double realization: one, that the system seen as pre-
fi guring much of Holland’s territorial organization cannot be restricted to the 
logics of water and drainage alone; and, two, that the substantive results of 
such cross-fertilization between the water-system and urbanization – as exem-
plifi ed by the city’s terra fi rma – should in fact also include material histories 
like those of dredge and silt.

From an urbanist perspective, city and sediment deposits (whether of 
dredge, sand, or something else) can be mutually reinforcing – possibly even 
synergetic. Th e following section therefore seeks to briefl y trace the linkages 
between river-based sediments and the city’s terra fi rma. Th ese links have never 
been straightforward, and trace a rather wavering trajectory at best. Th e un-
timely demise in the ‘use’ of dredge right at the onset of the twentieth century 
upswing in urbanization, points to a tie-up between the modes of urbanization 

18.   Th is is especially the case now that off -
shore mud-dumping off  the New York coast 
has eff ectively become banned. In Holland, 
the off -shore disposal of mud is still consid-
ered a viable solution, as long as pollution 
levels remain below a critical level.
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and the materials being used. Th e next section then moves this discussion 
towards the level of the encompassing ‘system’, as a reality governed by both 
water and silt.

‘Dredge urbanism’: nipped in the bud…

Dredge may be a by-product of anthropogenic water manipulation, but it also 
tends to make its presence felt in land-making and urbanization. Although 
such cross-border traffi  c remains rather limited at the moment, there is value 
in seeing to what extent that border has been and can be stretched.

Currently, the agency of dredge in Holland can only be described as be-
ing obscure. Th is is surprising considering its presence in Dutch waters. Even 
though dredge presents a systemic reality in Dutch waters (and even though 
dredge reservoirs and landfi lls do constitute an intrinsic part of historical 
Dutch land-making traditions, as documented below), the disposal of dredge 
and the strategies resorted to, barely mesh with the widespread use fi ll.19 Be-
yond the level of dredge hopper logistics, dredge hardly contributes to the 
everyday fl ows of urban fi ll (cf. chapter fi ve).

Of course dredge’s unique disqualifying asset remains that it is innate-
ly slow to coagulate and harden. At approximately 35 eurocents per cubic 
meter, it also drives an implausibly bad bargain, leaving coarse-grain sand as 
the unassailable choice for fi ll. 20 But hiding beneath this technical (dis)ability 
there is also the question of validation. Th ere are virtually no networks left 
in which dredge has managed to retain a ‘positive’ validation. Not that fi ll is 
being met with particularly positive perceptions, but failing even the limited 
requirements of fi ll, the only role left for dredge to submit to, seems to be that 
of refuse or waste.

Yet the geotechnical unpopularity of dredge-as-fi ll is not all down to the 
disparity in competition with sand. Historically speaking, the Rhine river sys-
tem is relatively sediment-poor, especially following its drastic canalization of 
the nineteenth century. Granted, silt, sludge, and mud do clog up shipping 
routes, as well as pumping grids and inland drainage canals, but with sand 
being so close at hand, and easy to transport, dredge off ered little incentive to 
be used as fi ll. By the time industrialized sand production entered the scene, 
any supplies which the river might potentially have off ered, were already out-
stripped by spiraling demands for fi ll. As mutually reinforcing paths, dredge 
elevation and urbanization seem to have branched off  and parted company 
relatively early during the twentieth century.

It is peculiar for a place like Holland, and Amsterdam in particular, to be 
relatively deprived of dredge sediment, particularly since so much of the city’s 
history – and its decline – are tied up with the presence and obstructive work-

19.   Dredge is a highly local resource; it is 
amply available and virtually non-depletable 
since its supplies continue to be replenished 
from upriver. Traditionally it was used in 
land reclamations, together with ballast 
soils and other types of refuse materials. 
Dredge traces a particular geography along 
the city’s ij creek, where a large section of 
the current city center was once either a 
dump or a dredge depot.
But in spite of the ubiquity and presence of 
dredge in much of the Netherlands (in par-
ticular the western lagoonal area between 
Amsterdam, Rotterdam and Utrecht), the 
extraction and storage of dredge doesn’t 
seem to present that much of a problem. 
Whereas in previous years a lag in dredging 
output had been building up due to a short-
age of depot facilities on-land, the amount 
of storage space available is currently esti-
mated to run to approx. 141 million m³ (the 
main depot of ‘Hollands Diep’ alone repre-
senting a volume of 10 million m³). At an 
annual rate of 4.9 million m³ of sediments 
being dredged, there would be enough room 
to last another 32 years into the future (cbs, 
pbl, and Wageningen UR 2009).

20.   Spread out on land, dredge costs about 
€3/m². But when left untreated, dredge 
takes a long time to solidify and settle, 
which makes its integration into the typical 
construction project diffi  cult – if not highly 
unlikely. Th ere are ways to circumvent this 
handicap, such as mixing in additives (i.e. 
binding agents or aggregates like sand), but 
these then push up the price of dredge that 
is to be re-used on-site.
As a building material, therefore, dredge re-
mains rather uncompetitive in comparison 
to sand or clay (which cost about €35/m²), 
unless dredge is re-used in combination 
with another paid contracting job, synerget-
ic savings that are called ‘making work with 
work’ in Dutch contracting lingo. When 
a road-building assignment is combined 
with a dredging job, for instance, the fl ow 
of freshly extracted dredge can be diverted 
into the road job, thereby cutting the total 
price of dredge per cubic meter to about 
€30-40/m² – which is still a considerable 
cost, and obviously more expensive than 
sand. Further reductions in prices are highly 
unlikely since aggregates have to be mixed 
in regardless of whether ‘making work with 
work’ is available as an option or not.
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ings of dredge and silt.21 Originally, that is, up until the end of the nineteenth 
century, Amsterdam sat on the IJ-Bay coast – an extension to the Zuiderzee 
estuary, which, apart from providing direct sea access from the city, also sub-
jected the city’s shipping routes to coastal deposits of sea-borne sand. Major 
water-engineering interventions however changed that coastal position into a 
riverside location. As a city along the North Sea Canal (a man-made channel, 
encompassing the former ij Bay, and progressively transforming into a Rhine 
tributary) Amsterdam now fi nds itself behind so many sluices and barriers that 
its net infl ux of sediments seems to have dropped below any useful level. Th e 
city now collects far less sediment traffi  c than its counterpart of Rotterdam, 
which receives the brunt of the Rhine’s sediment traffi  c. 22

Th ese one-off  hydraulic projects, and the self-imposed sedimentary seclu-
sion that they implied, coincided with a change in urbanism to much higher 
dependencies on sand production. As discussed in chapter three, hydraulic 
engineering, sand and urbanization were largely coextensive. Th e sandy spills 
of major engineering works along the North Sea Canal’s construction directly 
fed into burgeoning urban extension projects along the city’s eastern and west-
ern seams. In terms of net land consumption, this is refl ected both in housing 
construction and harbor development, which would prove to be two of the 
main net consumers of vacated and leveled lands. Amsterdam’s harbor, in turn, 
transformed from a harbor into an industrial port – the distinction being in 
their access to water. Whereas the harbor had been premised on extending the 
interface and zone of contact between water and land through a multitude of 
infi ll islands, the twentieth century port did the exact opposite and sought to 
maximize the ratio of land over water.

Th e former ij Bay is the collapsed geography of these material changes [cf. 
ill. 01.2 and 05.3]. It is the assembled result of a transition from water to land 
and from dredge to sand. As a sample sheet of all Dutch land-making tradi-
tions it connects infi ll islands (made up of sludge, ballast, or debris), to dredge 
reservoirs, pumped reclamations and sand-based landfi lls, which have now 
eaten up most of the IJ’s original shores. Whereas dredge originally remained 
co-emergent with the reshaping of the ij coast, it eventually got locked-out by 
the ij Bay’s transition into a dredge-ridden drainage channel. Th e Zeeburg-
er Island may serve as the swan song of dredge development. Composed of 
dredge sourced from the former Zuiderzee Bay, the island irrevocably clogged 
up the IJ, physically cutting it off  from its former sedimentary lifeline of the 
Zuiderzee Bay. Henceforth, coastline redevelopments like the Ballast Bay and 
IJburg Islands, which share Zeeburger Island’s quarrying location but not its 
fi ller material, would be premised on the availability of coarse-type sands (cf. 
chapter four).

21.   As shipping routes clog up and silt 
begins to block the city’s harbor, technical 
by-passes such as the scheepskameel (a device 
to lift ships above water while they’re being 
towed into the harbor), or the artifi cial Pam-
pus Island (a place where ships stop over to 
unload a part of their cargo), underscore the 
city’s ingenuity in the face of its impending 
demise as a major port.

22.   Th e Amsterdam area in particular is 
silt-deprived, even in comparison to the 
neighboring city of Rotterdam. Unlike 
Amsterdam, Rotterdam sits on an open, 
unobstructed tidal distributary of the 
Rhine (Nieuwe Waterweg and Nieuwe Maas), 
whereas Amsterdam hides behind a barrage 
of sluices, causeways and enclosure dams. 
Th ese obstacles deprive Amsterdam of two 
potential forms of deposits: coastal deposits 
stemming from natural tides, and fl uvial 
deposits carried along by the Rhine.
A third type of deposits, one could argue, 
is created by man-made demands on the 
river system, but even those are relatively 
small. As a smaller harbor city, Amsterdam 
is excused from Post-Panamax freight 
standards, and the perpetual fl ow of dredge 
that upsizing shipping standards tend to 
create the world over. As a result one could 
argue that, whereas the Nieuwe Maas and 
Nieuwe Waterweg still fostered a concentra-
tion of dredge contractors in the Sliedrecht 
pocket of Rotterdam (a true microcosm of 
specialized workers and technological exper-
tise), Amsterdam’s lineage by comparison 
remained somewhat modest and historically 
much more tied to sand displacement at that 

– as already exemplifi ed by Amsterdam’s 
Ballast Company.
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… or dead in the water? (dredge’s downward spiral from resource to waste)

Dredge and sand share many of the various unassuming ‘technologies’ that 
have enabled their extraction. But in spite of these points of exchange, op-
erational boundaries only seem to have gone up between dredge and sand, 
locking out dredge as being a resource without any real utility value. Questions 
remain, however, as to the extent to which this lock-out should really be con-
sidered as being based on technical and availability-related reasons alone. As 
an umbrella term for all kinds of mixed materials (from mud, sludge, silt and 
sand, to spoils and muck) dredge is implicitly governed by issues of validation. 
Th is seems to be substantiated by dredge’s downward change in perception 
from the 70s and 80s onwards.

Holland’s position as the soggy little marshland at the end of the Rhine 
Delta not only made it into a repository of silt and dredge, but also turned it 
into a net receiver of other less wanted elements like toxins and industrial pol-
lution. Th e long-held position regarding water pollution had always been that 
it was rendered harmless by the sheer volume and output of the Rhine River 
(Cioc 2002, 111).23 Of course, history would eventually prove otherwise, but 
for almost a century, industrial pollution had been left virtually unchecked, 
accumulating slowly but surely throughout the Rhine Delta’s distributaries, 
in the shape of toxic river-bed dredge or contaminated sludge. Th is includ-
ed both locally produced industrial pollution as well as pollution originating 
further upriver across the German border. Even at the start of the twentieth 
century the lower, middle and upper reaches of the Rhine had become known 
as “Chemical Alley”, a giant linear concentration of chemical industries and 
pharmaceutical companies which still exists.24

Whereas so far dredging had persisted in local strategies of material recir-
culation (e.g. fertilization along riparian edges), dredge spoils were suddenly 
looked upon with suspicion. Without their traditional on-land validation, they 
became unfi t for further on-land use and essentially turned into a giant waste 
repository. Th ere is a whole environmental history to dredge decontamination 
which would surpass the scope of this work. Suffi  ce to say at this point that 
strategies of disposal established themselves as a new vested paradigm. More 
than ever dredge backed up Mary Douglas’ famed proposition that waste is an 
exponent of systemic ordering: “Where there is dirt,” Douglas argues, “there is 
system (2004, 36).”25

Dirt, or indeed dredge or waste is “the by-product of a systematic ordering 
and classifi cation of matter, in so far as ordering involves rejecting inappropri-
ate elements.” Dredged spoils only become waste or ‘dirty’ from the moment 
they are being positioned in relation to the city’s planning. If dirt is like ‘a pair 
of muddy boots on a dining table’, as Douglas suggests, then planning is the 
table on which sludge and dregs inherently become soiled, almost by virtue 
of association alone (Douglas 2004, 37). If we abstract technical causes from 
the notion of dredge-as-waste (such as genuine hazards of environmental and 

23.   Th e ruling paradigm had been that riv-
ers had a self-cleansing capability based on 
dilution and mechanical processes, rather 
than bacterial processes. Th e fact that, in 
reality, cleansing was based on bacteria had 
unsettling implications for chemical man-
ufacturers so abundant along the Rhine: it 
meant that an overdose of chemicals could 
undo the river’s cleansing capacity – a 
responsibility these manufacturers obviously 
preferred to decline.

24.   “Some of Europe’s largest iron, steel, 
automotive, aluminum, textile, potash, 
and paper fi rms are headquartered on the 
Rhine, as are fi ve of the world’s biggest 
chemical-pharmaceutical fi rms: Bayer, 
BASF (Badische Anilin- und Soda-Fab-
rik), Aventis (formerly Hoechst), Novartis 
(formerly Ciba-Geigy and Sandoz), and 
Roche (formerly Hoff mann-La Roche). Th e 
textile industries of Vorarlberg (Austria) and 
the potash mines of Alsace (France) use the 
Rhine for waste disposal, while farmers in 
Baden (Germany) and the Netherlands are 
dependent on the river for crop irrigation 
(Cioc 2002, 23).”

25.   “If we can abstract pathogenicity and 
hygiene from our notion of dirt, we are left 
with the old defi nition of dirt as matter out 
of place. Th is is a very suggestive approach. 
It implies two conditions: a set of ordered 
relations and a contravention of that order. 
Dirt then, is never a unique, isolated event. 
Where there is dirt there is system. Dirt is 
the by-product of a systematic ordering and 
classifi cation of matter, in so far as ordering 
involves rejecting inappropriate elements 
(Douglas 2004, 36).“

26.   On-land pits have often been exploited 
to great depths, sometimes to 40 meters or 
more. Deep pits have steep slopes, and as a 
consequence the pits’ edges tend to cave in 
over time. To remediate this situation, pits 
are often made shallower (verondiepen) or 
fi lled up again using specifi c procedures that 
had to be tested over time. Filling up can be 
done using dredge spoils, building debris or 
virtually any other material available. But 
irrespective of the material used, it has to 
be done skillfully: if a pit is fi lled up too 
fast or in one single go, it is likely to remain 
permanently unstable and soggy. 
Th e Netherlands currently counts about 
500 former sand extraction pits of which 
about 100 come in line for dredge storage, 
representing a capacity of 23 million cubic 
meters (Bolleboom, Bakker, et al. 2010). 
Th e disposal of dredge in pits is regularly 
met with environmental objections and a 
lack of public support.
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pathogenic soil pollution), then dredge points as much to its own ‘unclean’ 
condition as it does to the cleansing involved in the ordering of the city’s bed 
plate.

In the current paradigm of sand usage, ground is governed by a voluntary 
diet almost entirely devoted to ‘un-soiled’ sand, both in a literal and metaphor-
ical sense. Small as its value may have been, when dredge lost its stature as a 
material of value it turned into spoils that were now propelled into every nook 
and cranny of the urban landscape. After extraction pits and off -shore sand 
mining locations, dredge depots emerged as yet another phenomenon within 
the externalized landscape already under observation in this work. Some de-
pots would sit at the mouths of the Rhine’s tributaries, within close reach of the 
main dredging routes; others would be linked up to the previous infrastructure 
of sand extraction and dumped straight into the abysses of former extraction 
pits [cf. ill. 05.1-6].26 But the threat of pollution was generally too forbidding 
for any of these depots to be re-used as a starting point for redevelopment.

Gradually, as pollution sources cleared up and the clean-up of rivers and 
canals picked up speed, dredge’s dominant interpretation and position as an 
issue of pollution began to subside.27 Dredge contains a high sand content, 
which – potentially – should turn it into an ideal source of fi ll. When sand is 
fi ltered out and used locally, it should both reduce the costs of local elevations 
as well as those of dredge disposal.28 Under the prevailing legislation of 2009, 
about eighty percent of all dredge spoils in Holland were already deemed to 
be safe for re-use.29 Th e remaining backlog of contamination is expected to be 
cleared up by 2030.

Yet, so far the re-use of dredge spoils has not rebounded; at least not to 
the extent that it could challenge the established sand-premised system.30 At 
less than one percent of the national dredge output, dredge-as-fi ll remains a 
marginal resource application, which fails to fulfi ll its potential, in spite of ini-
tiatives to buck the overall trend. 31 Today, leveling and dredge still appear to be 
run like separate fi efs, with few points of intersection. But this is just a matter 
of perception: behind the everyday production of sand and dredge there still 
hide roughly the same logistical networks of quasi-industrial production as 
examined in the preceding chapter.

Logistically, dredge and sand currently endorse one another through a 
combined fl eet of hopper dredge vessels. Dredgers, one should note, are costly 
to operate: their fuel and acquisition costs wear heavily on the price of the 
resources they provide. Yet when the cost of dumping and the costs of mining 
are combined into a single operation, considerable savings can be made. In a 
typical operation, shipments of dredge beyond the coast are mirrored by back-
hauls of pristine sands from approximately the same location (the 20 meter 
isobath). In so doing, sand and dredge lend each other a margin of profi tability 
which not only allows them to mutually sustain one another fi nancially but 

27.   In any case, the accumulated volume 
of spoils pollution was too vast in size to be 
decontaminated, removed, or cleaned up, 
so it certainly helped to have more accurate, 
clearly defi ned categories of contamination 
that took the potential risks represented by 
leaving contaminated material on site into 
account.

28.   Policies demanding dredge be re-used 
locally when containing over sixty percent 
of sand have been in place since 2005 (vrom 
2005). Th e statutory policy in question (mvs 
or minimal processing standard for dredg-
ing spoils, in eff ect as of 2005), was issued 
by the Dutch Ministry for the Environment, 
vrom, to promote the re-use of dredge 
materials. Its main aim was the reduction in 
use of dredge depot facilities while helping 
to limit demand for primary resources such 
as non-recycled off -shore sand.

29.   Th ere are two kinds of backlog, the fi rst 
consists of ongoing fl ows of polluted river 
sludge entering the national river system. 
Th is backlog is merely a bottleneck that 
is expected to have cleared by 2015. Th e 
second one, which includes sludge deposits 
built up in the past, is a physical accumula-
tion that is expected to disappear by 2030. 
Th e current rate of dredge extraction (and 
hence of dredge purifi cation) is around 4.9 
million m³ per annum. As for freshwater 
dregs, the Dutch census bureau, cbs, gives 
the following fi gures: 24% are permanently 
contained and segregated, 10% are purifi ed, 
35% are spread out on land, and the remain-
ing 31% (mainly sand) are either re-used on 
site or transferred onto the sand market (cbs, 
pbl, and Wageningen UR 2009).

30.   Under the prevailing legislation of 2009, 
the following options are currently available 
to dispose of dredgings: dredge can either be 
(1) dumped on the edge of rivers and canals; 
(2) spread out over cultivated farmland; (3) 
carted off  to depots; (4) dumped into former 
sand extraction pits; (5) fi ltered out for 
the sand it contains (compulsory for levels 
of sand concentration of 60 percent and 
above); (6) used as a resource, as building 
material or as fi ll (Van de Velde et al. 2009).

13 Of sand fill and water_6_150501.indd   20613 Of sand fill and water_6_150501.indd   206 05/05/2015   02:43:2805/05/2015   02:43:28



20
7

also to endorse their mutual logics of externalization. Ironically, this is a situ-
ation dredge networks themselves helped create by infrastructurally enabling 
backhaul sand transportations.

Th e logistical links between dredge and sand may thus prompt us to raise 
the question as to what extent sand and dredge should actually be seen as being 
co-emergent or at least coextensive in terms of the networks that they draw 
out. If we follow Douglas’ proposition that waste and order may spring from 
the same eff orts of classifi cation, then dredging and leveling simply present 
two diff erent eff orts that have tried to make sense out of the ambiguous con-
tinuum between water and ground. In amphibious lowland territory, raising 
and dredging merely off er two diff erent, managed ‘solutions’. Th ey present two 
residual categories of rationalization and exploitation whose logics may seem 
at odds with each other, but in fact are shared.

Governed by fl ood and sediment starvation

But how is this relevant to the city? To argue that water and ground are actively 
enforced categories producing the residual categories of dredge and elevations 
in their wake, could hardly be seen as a groundbreaking revelation. So what 
if water and ground turn out to be produced instead of pre-given? So what if 
the water-ground continuum is more ambiguous than its categorization into 
water or ground may have led us to believe? It simply suggests that, in spite 
of all the off -shoring and externalization witnessed by sediment traffi  c, there 
is still a sizeable overlap between the production and governance of water and 
that of ground. But this overlap wouldn’t be relevant in this context, unless it 
interacted with the city – and vice versa.

Th is section briefl y picks up on the muddled overlaps between water and 
ground, arguing that amphibious lowland places like Holland typically exhib-
it many organized forms of overlap between water and ground. Th is section 
merely illustrates two of them. Most of these overlaps are well-documented, 
yet few remain as sparsely investigated as the city’s own terra fi rma – this un-
remitting reinforcement of the city’s subsoil in the shape of a synthetic ‘bed 
plate’. Th is lack of documentation is not without good reason, since elevations, 
much like dredgeates, merely emerge as residual categories in the slipstream of 
more formal divisions into water and ground. Yet elevations too, through their 
cycles of erasure, elevation and extraction, off er substantive forms of organi-
zation around which territorial and ‘city-forming’ processes accumulate and 
coalesce – if somewhat latently and rather indirectly.

Th e most common, most documented and best known overlap between 
water and ground is that of banks, elevated dikes, fl ood barriers, levees and so 
on. Many of these features are tied to notions of fl ood, fl ood management, or 
risk protection. Th ese are essentially anthropocentric notions: fl ood is not a 

31.    Th e current re-cycled use of dredge 
allegedly doesn’t account for more than 0.001 
percent of the total dredge fl ow (information 
based on a telephone interview on November 
25th 2011, with J.L. van de Velde, an engi-
neer at the Dutch government organization 
Deltares). Even so, there is a long-term 
advantage, it would seem, in the application 
of dredge sediments in terms of fi ll, though it 
doesn’t seem to play out strongly in the fi eld. 
Although dredge takes much more time to 
solidify than sand, once it has dried and has 
become solid, dredge-as-fi ll actually settles 
less than sand. In the long run this could 
help save costs: roads for example, which are 
built on dredge foundations will require less 
maintenance when considered over longer 
periods of time.
However, dredge’s main disqualifying prop-
erty remains its slow process of solidifi ca-
tion, and its relative pricing vis-à-vis sand 
(Deltares 2010). Some inventions have tried 
to remediate these problems and to accelerate 
the solidifi cation of dredge through the use of 
binding agents (thickeners) and geotextiles. 
Other experiments have tried to fi nd new 
applications for dredging waste: these include 
artifi cial mounds and knolls (historically 
already a common feature within the Dutch 
built landscape, though more common in 
the north than in the west of the country), 
the use of dredge as a substrate for forestry 
purposes, dredge as a source of biomass (and 
hence energy production), or dredge applied 
as a soil cover on top of waste dumps.
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property of fl owing waters or rivers, but one of human occupation. As occu-
pation creeps closer to the margins between water and ground, fl ood becomes 
both the driver and (ironically) the result of fl ood management. As such, it 
doesn’t prefi gure occupation, but should be seen instead as ‘inhabiting’ the 
land (Zeiderman 2012).32 Recent years have witnessed a wide range of studies 
and publications analyzing the links between fl ood and urbanization ((Cioc 
2002), (Hooijmeijer, Meyer, and Nienhuis 2005), or (Viganò 2012a)). Rigid 
paradigms of fl ood engineering not only re-modeled the Rhine Delta into its 
current incarnation, but also structured urbanization and occupation imme-
diately beyond. Of course, this is the classic narrative of amphibious lowland 
urbanization as witnessed many times over in this work: the history of a ‘small 
nation defending its space from the rising tides’. To reiterate that history here 
would not only fall outside the scope of this work, but also divert from its 
main focus.

Th e main focus so far has been on the erasive cycles organized in the wake 
of urbanization. Th e material cycles of supply and elevation present a diff er-
ent kind of overlap between water and ground. Th is overlap may be just as 
anthropogenic, given the extent of the city’s bed plate, but it also remains less 
visibly infl uential than the intersection typically occupied by fl ood. Whereas 
fl ood tends to be rather coercive and imposing as a paradigm of planning, lev-
eling and fi ll merely present piecemeal interventions. Even so, they remain the 
de-facto way of organizing sites within the city. While fi ll and leveling remain 
diff use and distributed types of interventions, collectively they re-organize the 
water-ground continuum into a part of the city.

Th is is not to say that fl ood can’t be seen to interface with cycles of leveling 
and extraction within the city. In fact, fl ood-related issues have fi gured prom-
inently in a number of planning and design studies that touched on issues of 
mineral resource circulation. Local schemes such as Plan Ooievaar or Ruimte 
voor de Rivier, for instance, have sought to wed public safety with a more natu-
ral fl ow of the water, while trying to reconcile fl ood management with ecology 
and nature conservation. 33 One of the ways in which they envisaged this, was 
by revising the way river beds were being managed, allowing once again for 
some forms of extraction and deposition in the river’s washlands. 34 Th ere are 
also a number of plans, which have used mineral resource recycling as a design 
inspiration: here dredge and sand underlie the main strategies of transforma-
tion (see e.g. Michel Desvigne’s ‘Biesbosch plan’, or De Vries and Herrebout’s 
‘Dredge landscape park’).35 But even in such cases, systemic water-ground in-
teraction is still largely construed in terms of fl ood and fl ood mitigation.

Leveling, by contrast, and the logics that drive it, may actually have little 
to do with fl ood protection. As documented in the preceding chapters, raising 
relieves waterlogged sites of their drainage problems, but once a site has been 
leveled it often also ends up being ‘liberated’ of any plot-divisions, edifi ces, and 
material ‘clutter’ that might have hindered rational re-development. Th is site-

32.   In an article on the threat of landslides 
in Bogotá, Austin Zeiderman argues that 
risk does not prefi gure occupation, but 
came to inhabit the city rather than people 
settling into a territory that inherently 
carried certain risks: “[...] techniques of risk 
management are made and remade as experts 
and nonexperts grapple with the imperative 
to bring heterogeneous assemblages of people 
and things into an unfolding technopolitical 
domain (2012, 1570).” Th e construction 
of risk (social, physical, etc.) is eminently 
underscored by the Dutch landscape: what 
else are rivers, dikes and levees but risk (re)
producing itself within the landscape?

33.   Plan Ooievaar’s conception dates from 
1987; ‘Ooievaar’ is the Dutch word for stork, 
but can equally be read as a play on words 
with two other Dutch words, ooibos and 
vaar, meaning riparian woodlands and nav-
igation (De Bruin et al. 1987). Woodland 
restoration and navigation are the two main 
planning issues which the Ooievaar scheme 
had sought to wed. Th e recent Dutch 
government scheme called Ruimte voor de 
rivier (‘Room for the River’, 2007-2015, 
(Nederlandse Rijksoverheid 2007)), on 
the other hand, is directly indebted to the 
original ‘Plan Ooievaar’ of 1986: it seeks 
to lower dikes at strategic places (usually 
former fl oodplains and washlands) to allow 
more room for rivers during peak fl ows. It 
also aims to return some of the rivers’ banks 
to their previous soft, unpaved appearance. 
Th e scheme is rather controversial and 
diffi  cult to implement as many of the former 
fl oodplains have since been built over.

34.   Plan Ooievaar’s main intention was to 
reconstruct the riparian woodlands which 
had been lost in previous eff orts to rational-
ize and systematize the national river system. 
One way to achieve that goal, the plan 
argued, was by allowing sediment extraction 
(De Bruin et al. 1987, 58). Counter to the 
leading environmental beliefs of the time, 
the Ooievaar scheme considered sediment 
extraction as being benefi cial to restoring 
the river’s original fl ow and natural environ-
ment, while at the same time providing the 
necessary funds and revenues to pay for the 
woodlands’ reconstruction.

35.   (Desvignes 2011; Roncken, Stremke, 
and Paulissen 2011)
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by-site process – which is often a process of erasure through elevation – presents 
a diff erent kind of ground-water overlap. Although dikes, levees or bunds may 
use mining resources, materials and land-grading solutions that are roughly 
similar to those used in leveling, their agency remains distinct, I have argued, 
from those that drive fi ll-based plot re-organizations.

—

One of the notions that helps put leveling and raising back into the broader 
context of a larger water-silt system is that of sediment defi cits or deprivation. 
Defi cits point to a diff erent kind of agency playing out within the current 
system that governs the supply of fi ll and sand. Instead of being governed by 
issues of availability and accessibility alone, regular supplies can be dogged by 
diffi  culties of access, inaccessibility, or, indeed deprivation. In his geological 
analysis of national sand mining industries, Dutch geologist Michiel Van der 
Meulen embraced the notion of the defi cit, yet this notion immediately tran-
scends the context of off -shore mining into the realm of the city itself, as I will 
illustrate below (2007).36

Deltas like that of the Rhine have been ‘sinking’ for centuries (Syvitski et al. 
2009).37 Usually, this has been due to a combination of sediment compaction, 
oxidation and vanishing top-soil layers – processes that were already discussed 
in the context of chapter two. Yet, another kind of subsidence is also involved, 
even though it remains largely unseen. In an unchecked, ‘natural’ scenario of 
land-making, Van der Meulen argues, there is usually aggradation – a geolog-
ical term that denotes the increase in land elevation due to the deposition of 
sediment. In such a scenario a river throws up its own defenses in the shape of 
new banks and sediment deposits, or it simply resolves to alter its own course 
of its own accord. In a scenario of controlled fl ows on the other hand, none of 
these solutions is allowed to take place. Damming, embanking and diverting 
of river water through fl oodplain engineering may tame the river’s forces, but 
they also trap the river’s sedimentary fl ows in reservoirs upstream. Th is means 
that far less sediment reaches the formerly submergible delta areas, leading to 
a historical buildup of sediment defi cits – sediments which in a more ‘natural’ 
scenario would have contributed to the growth and buff ering of the delta.

For Van der Meulen, who is based at the Dutch government Organiza-
tion for Applied Scientifi c Research (tno), this unseen subsidence is relevant 
because it puts extraction and the ‘readying’ of construction sites in a new 
context. In Holland, Van der Meulen maintains, subsidence alone does not 
suffi  ce as an explanation for the ground surface’s sinking datum; not unless it 
is expanded to include the notion of sediment starvation. Today subsidence 
and the contingent sea level rise may have become widespread notions, but the 

36.   Van der Meulen’s clastic defi cit is remi-
niscent of better known material exchanges 
on the urban level such as water, as well as 
those of other types of urban accumulations 
such as fertilizers and nitrogen (by way of 
the human food chain and human waste). 
In that sense, Von Liebig’s nineteenth cen-
tury concept of urban metabolisms clearly 
resonates through in Van der Meulen’s 
regional defi cit of fi ll. Before the invention 
of synthetic fertilizers, natural sources of 
fertilizer, and their continuous ‘downward’ 
fl ow towards cities posed an issue vaguely 
reminiscent of that of fi ll. In the absence of 
any organized counter-fl ows, the concen-
tration of food and consumption in cities 
implied that farmland soils would eventu-
ally become depleted of mineral enrichers, 
unless replacement sources were found. Th e 
nineteenth century rural nitrogen defi cit led 
to important counter-fl ows of manure and 
guano being imported from all corners of 
the world.

37.   According to the same report, the 
Rhine is not even among the most seriously 
aff ected deltas. Th e Po, the Rhône, the 
Krishna (in South-India) and the Yangtze 
delta (in China) are in much greater peril, 
the report argues. Th ese rivers have virtually 
no aggradation (i.e. the increase in land 
elevation due to the deposition of sediment) 
and/or very high rates of accelerated com-
paction.
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linchpin of the present condition is that it only emerged in the absence of sedi-
ment deposits. Non-deposition is a direct result of water management, Van der 
Meulen holds, yet this fact has generally remained underappreciated (2007).

Geological readings like these are of increasing relevance, even in the times-
cale of a city. Th ey make it easier to grasp the dispersed processes that make 
up today’s urban world, as witnessed by the phenomenon of Amsterdam’s ex-
panding ‘bed plate’. As the architectural critic Keller Easterling has already 
highlighted, geological readings have invested considerably in developing pre-
cise terms for active forms of organization and processes (1997). Terms like 
accretions, aggregations and accumulations gained widespread coinage well 
before they were assimilated into planning jargon. But geology and cities still 
operate on vastly diff erent timeframes and levels. Th e notion of a terra fi rma, as 
introduced earlier in this work, already allowed these timeframes to be pulled 
slightly closer together. Rather than being merely a passive, invisible under-
ground layer, ‘terra fi rma’ gives expression to the vast accumulated deposit of 
labor, a deposit that results exclusively from the continuing processes of erasure 
and man-made sedimentation that play out in this lowland area.

In the preceding case chapters, the subsoil could thus be seen to cast its 
infl uence on the city – not from somewhere invisibly underneath, but as an 
active form and organization of city-making. Whenever ground and earth were 
being shoveled around, the city coagulated and thickened around it. Ground 
and fi ll displayed planning agency: like people, plans or buildings, they were 
substantive to the city. Of course, most of the time fi ll did physically end up 
in layers underneath. But then the question that has entertained most of this 
work is precisely this: shouldn’t we see fi ll as one of the vital networks of city 
production, rather than just a technical measure in the service of the city con-
struction?

Even so, the agency of ground remained diffi  cult to describe. Van der 
Meulen’s sediment starvation partly fi lls that gap. If it wasn’t for the notion 
of sediment deprivation and defi ciencies, it would be hard to do justice to the 
process that led to the formation of a terra fi rma. Maybe artifi cial defi ciencies 
should not be seen as some kind of standstill, but rather as a defi cit in deposits, 
and therefore as having an agency of their own. Absence or defi ciency is not 
equal to inactivity. As the preceding chapters illustrated, defi ciencies invite 
strategies – circumventing ones, implicit ones, or ones that confront shortages 
headlong. Just as in economics or household accounting, there is agency in 
absence. Hence, if we take Van der Meulen at face value, such forms of man-
agement and organization – whether latent or not – were already heralded in 
the territory’s long-term material starvation.
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Th e persistent trapping of sediments outside the Rhine’s original delta 
plains currently stands at 13.3 km³ (billion m³). Th is is a sizeable fi gure: in 
terms of retarded sediments it corresponds to roughly three times the volume 
of the nearby Lake IJssel, still the largest lake in Western Europe.38 But this 
shortage still lies within the technical limits of the national infrastructure of 
fi ll. At the 2007 output rate of fi ll, it would take about a century to physically 
eliminate this defi cit, which has taken up to a thousand years to build [cf. ill. 
06.4].39 Th is is hypothetically speaking of course – there simply wouldn’t be 
enough space: just as there is no room for fl ooding in the average city, there 
is no space for that kind of volume of fi ll on land.40 Similar to the ways in 
which dikes would attract and therefore structure (linear) urbanization, the 
territorial excrescence of fi ll serves the expansion of the city in ways that make 
it diffi  cult today to diff erentiate between either of the two phenomena. City 
and fi ll, in that sense, seem co-emergent. As the defi cit increased, the city crys-
tallized, developed and expanded precisely along those manifestations of min-
ing and resource provision that dot its landscape. Like fl ooding infrastructure, 
fi ll contains a special kind of inertia: not only does it resist its own removal 
(few materials are as indulgent as the soil), it also generates more of the same 
phenomena that it was installed to protect – city fabric. As the city lifts itself 
from the quagmire of sediment starvation, it is doomed to sink even further.

Th is situation is the antithesis of the sort of material conundrum expe-
rienced by major river ports. Ports like New York, exposed to Post-Panamax 
freighter drafts, need to dispose of about two billion cubic meters of dredge 
per year (Bélanger 2006).41 As Bélanger has argued, these demands have given 
rise to a large cohesive landscape operation, the confi nes of which extend far 
beyond the port and onto the American mainland at large. Holland’s own co-
nundrum on the other hand, seems more aptly expressed in the inverted fi gure 
of the defi cit than in the exigencies of dredge removal. Just as fl ood inhabits 
the landscape, sediment defi cits are continually produced and reproduced. As 
Amsterdam took to artifi cial leveling (as a way to re-organize its water-ground 
continuum, adapting it to the needs of construction and a fl edgling planning 
apparatus), its territory came to bear the signs of a lasting struggle to handle 
the underlying deficits. Th is defi cit was re-worked and organized to by-pass 
local shortages whenever they occurred. But it never vanished and essentially 
remained in place as a driving force.42 Such latent and derivative eff ects are easy 
to gloss over, especially within the highly systematized Dutch landscape. One 
of this work’s intentions has been to show that such eff ects are still there. But 
the question remains as to exactly how structuring the role of ‘ground’ can be 
in urbanization. Is it merely a ‘disturbance’, extensive yet essentially unstruc-
tured, like Leiris’ spit tainting an otherwise perfectly structured and rational 
speech, or is there actually more to it?

38.   Lake IJssel’s volume is estimated to be 
5.1 km³, i.e. 5,100 million m³.

39.   “Compensation of the annual sediment 
defi cit by means of human inputs would 
quantitatively seem to be within reach, as 
the sediment requirement for this [117±58 × 
106 m³/a] has the same order of magnitude 
as fi lling-sand consumption [23 × 106 
m³/a]. Th e same applies to compensating 
the back-lag volume of 13.3 km³, provided 
that suffi  cient time is allowed for this (e.g. 
one century) (van der Meulen, Spek, et al. 
2007, 15).”

40.   In the context of the same publication, 
Van der Meulen et al. fl oat the idea of so-
called superdikes into which the present out-
put of off -shore sand could be funneled. Th e 
logic of these dikes consists of compensating 
for sediment deprivation while restructuring 
urbanization into an elevated supergrid that 
would withstand the impending perils of 
global climate change and its contingent sea 
level rise. Ibid.

41.   2 km³ or 2,000 million m³.

42.   One could distinguish diff erent ways 
of handling material defi cits: diff erent 
constellations composed of solutions and 
technologies that ultimately converged on 
off -shore sand. Th ese various ways of defi -
cit-handling could eff ectively be considered 
as discrete defi cit-balancing ‘regimes’. Th e 
defi cit-balancing regimes of off -shore sand 
(or dredge to a lesser extent) then simply 
express diff erent material economies, in 
the double sense of the savings and the 
organizations through which fi ller defi cits 
could be handled.
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3. The latency of ground infrastructure

“[T]he fi lling up of marshes, the coverage of rich soils with buildings, the felling 
of woodlands, the clogging of local brooks and streams, and the abandonment of 
local springs and wells were all secondary disturbances [emphasis mine] of the 
early type of metropolis, even when it reached a population of a million people.” 
(Mumford 1956)

Back at the soil bank site near Duivendrecht Station, it isn’t so diffi  cult 
to actually imagine the city as an active deposit of labor. When I meet one of 
the bank’s project managers it is early December. A frosty web of dew laces 
the greys and blacks of the soils stored at this location. Like hospital patients, 
stacks of earth are laid out in diff erent rows, divided by service lanes, and each 
identifi ed by individual plaques. At the start of the site, near its entrance gate, 
there’s a building shed that serves as an offi  ce and a meeting point (in good 
Dutch fashion, pitch-black coff ee is served with added creamer to tone it down 
to the average palate).

When I put my questions to Mr. Jorritsma, the site’s project manager, my 
eye is drawn to an improvised map at the back of the shed. Like a switchboard 
it connects the present to the past for each individual stack of ground, build-
ing their records as if they were patients under quarantine. Passively, the map 
would shadow much of our talk as we discuss the ins and outs of soil manage-
ment. Eventually we part company without touring the site, as if the map had 
obviated the need to actually explore the grounds, taking their visceral quality 
for but a superfi cial manifestation of a deeper systemic reality.

Th is chapter has expanded on the notion of ground to show that it ex-
tends far beyond the superfi cial technical, quantitative realities of fi ll and sand. 
Ground is part of a malleable continuum between water and silt that has been 
reshaped into many expressions and constellations. One such constellation 
- combining people, materials and technical abilities - evolved around the 
systemic residues of dredge. Dredge residues are essentially ‘silt out of place’: 
by-products of heavily traffi  cked river systems and their rationalization. But 
their spill-off  eff ects, as this chapter showed, can be as territorial as the primary 
interventions from which they sprang (especially in highly frequented estua-
rine shipping locations).

However, in the lagoonal hinterland of Holland, the agency of fl uvial spoil 
deposits like dredge was to be sidelined and overtaken by a network that was 
spawned by the nascent dredging infrastructure. Sand-as-fi ll displayed a kind 
of agency that urbanization apparently could rally around even more prolif-
ically. Using spiraling amounts of energy and labor sand was coerced into a 
synthetic subsoil deposit, a sort of mushrooming terra fi rma. Although this 
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artifi cial bed plate is not the only substantive eff ect of the lasting drive to orga-
nize the city in the face of sediment deprivation, it does quite aptly underscore 
the double reality of material fl ows like those of fi ll.

On the one hand, fi ller deposits present a geographical presence: once they 
are embedded in the soil, they are never released back into the system: dumped 
into place and graded into shape, they may defi ne the conditions for construc-
tion and planning on top, but they merely do so as an external requirement. 
Geomorphologically speaking they link up with urban patterns above ground, 
but there is little active interface with the city as such.43 Like sewage grids, sub-
soil-as-infrastructure presents itself as a technical pre-condition that precedes 
or underlies space but never collapses into it.44 Its agency may be persistent, 
but it remains inert.

On the other hand, ground-as-infrastructure is also rather latent. To think 
of fi ll purely as an accumulated deposit underneath, one would have to over-
look the networks, technologies, practices and the vast input of labor that are 
being mobilized to enable its circulation. Jorritsma’s improvised switchboard 
map is a perfect example of this diff erent reality. Its gritty ground logistics con-
vey the extent and the vitality of techno-social production hiding behind the 
simple happenstance of an elevated plot.

Th e main objective of this work has been to show that these networks are 
eff ectively ‘out there’. Th at ground is not only a constructed, anthropogenic 
reality ‘underneath’, but also, and crucially, that ground serves as a latent occa-
sion for cities to gather around. To that extent, ground is caught between two 
ideas. It is at once latent and inert; it is both an opportunity and an obstacle, 
both a resource and dead weight.

Positive tools of space-making

“[…] Many of the twentieth century’s building projects generated not only an ini-
tial clearing or erasure but several additional waves of subtraction in their life span. 
For instance, housing towers and highways both require an initial subtraction or 
reformatting of land, removing its existing attributes and calibrations and making 
a kind of vacancy or new territory in the tradition of the tabula rasa.” 
(Easterling 2003, 82)45

Easterling has been a persistent source of infl uence in this work – if not a 
bit too persistent – in that she manages to draw attention to active forms of or-
ganization behind those tedious processes in cities that seem remote or absent 
at fi rst. Ground is not a very complex matter. But it too needs to be organized, 
a fact that has often been overlooked. In a place where material fi ll resources 
are scarce, and sites tend to be deemed fi t only when they’ve been cleansed of 
prior signs of occupation, ground can’t be taken for granted. Waves of material 

43.   Geomorphology has been a recurring 
source of infl uence in urban and landscape 
analyses since the 1980s. Many eff orts have 
been made to mobilize ground as a form of 
knowledge; knowledge which should inform 
planning and urbanization processes. Yet in 
many of these cases, ground remains part 
of planning’s ‘context’: a category that may 
be able to inform planning, but which isn’t 
thought to contain any further reciprocal 
eff ects. I’m referring to local representatives 
of urban (typo-)morphology like (Van der 
Hoeven and Louwe 1985), (Palmboom 
1987), or (De Hoog 2005).

44.   As testifi ed for instance, by large white 
areas on earlier Waterstaat drainage maps 
(cf. chapter two).

45.   Keller Easterling refers to subtraction 
as the removal of building material through 
demolishing, exploding or processes 
generally preceding the building phase 
itself: “[…] If subtraction is part of a system of 
exchange,” Easterling continues, “a function 
of an active organization of construction and 
destruction, it is also a positive tool of space 
making (2003, 82).”
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demand have ricocheted through the area: one material’s removal has opened 
the door for the next one to emerge, leading to a chain of displacements and 
transformations that all seem to tie in to the notion of ground. Th e agency of 
ground, I’ve argued, is therefore not only linked to its material presence under-
ground, but also to its absence, its removal or its governing defi cit, all of which 
reformat it into de-facto ‘positive tool of space-making’.

Th is turns ground into a peculiar kind of infrastructure that is little con-
ceptualized and integrated in planning. “Not only is the absence of material 
diffi  cult to perceive,” Easterling mentions, “but the processes and tools of subtrac-
tion, its instruments as well as its instrumentality, are not part of an architectural 
repertoire”; nor of urban design and planning, one could add (2003, 82).

Sand lacks the rigidity and obduracy of other types of infrastructure, which 
can be much more material and enduring. Asphalt, tunnels, broad gauge rail-
ways and nonadjustable technical standards have the tendency to become more 
and more material as networks age, expand and become more anchored over 
time. Planning typically latches onto such pre-existing logics and infrastruc-
tures to structure city and territory and to harness them for development. Th e 
inertia of road-grids or canals presents a residual value that can be re-inserted 
and reused, or that is simply too costly and cumbersome to do away with.

But for an infrastructure that appears so non-circulatory and fi xed, ground-
ed infrastructure also shows a surprising amount of contingency. Dikes, pits, 
dumps, lakes, drainage canals and embankments often end up being reclaimed 
and recycled into other logics that expand on them and grant them yet another 
lease of life. Impromptu canals created within a sand extracting logic end up 
serving as drainage canals or public transport links. One type of logic connects 
with another to form a composite physical network. For those same reasons, 
ground has retained a kind of fl exibility, allowing it to overlap and feed back 
into the urban at various moments in time. It is this systemic character of 
ground, this work has argued, rather than any underground presence or met-
abolic circulatory feature, that has made urban ground and sand production 
relevant to look at from the angle of urban planning.

Primarity and secondarity revisited

Th roughout the previous case chapters I have sought to link the latent eff ects 
of dredge or sand at both ends of their production to the network in which 
they circulated, showing that these networks too could be a source of urban 
production. Th e idea of secondarity arose on more than one occasion, often 
without too much articulation: it served as a general container for phenomena 
like the residual, the implicit, the unintended, the externalized, the unplanned 
or the disorganized – a gradually expanding series of words with which I have 

13 Of sand fill and water_6_150501.indd   21413 Of sand fill and water_6_150501.indd   214 05/05/2015   02:43:2805/05/2015   02:43:28



21
5

sought to circumscribe and mark out the agency of ground within Amster-
dam’s urban history. But in urban planning the role of ground stands for more 
than the negation expressed by the prefi xes dis-, un-, or ex-.

Th e role of ground in Amsterdam’s self-representation has always been 
rather schizophrenic. Few cities have depended more substantively on the pro-
duction of their own subsoil for their own creation, perpetuation, and exten-
sion than Amsterdam; and yet most of this city’s accounts have foregrounded 
merely the formal plan-making component of planning to the exclusion of 
those lowly (and sometimes grimy) organizational issues that city-making in 
this soggy, waterlogged corner of Europe invariably depended upon.

In saying this, I’m not suggesting that planning failed to bring basic 
ground-related matters under city control – quite the reverse; nor have I plead-
ed to have local planning history rewritten and ground brought in as its main 
actor. Rather, my point has been that few issues seem to underscore the im-
pact of secondarity better than Amsterdam’s legacy of ground interventions. 
In this work’s preoccupation with the disorderliness of ground, soil and silt, I 
have sought to understand planning outside its conventional space of positive 
primary additions and interventions. Amsterdam’s preoccupation with the ra-
tionalization of its ground, its cleansing and its conquest, is bizarrely mirrored 
by that of its fabricated grounds which eff ectively litter the city’s landscapes. 
Th e landscape has been upturned and disturbed to the same extent that it 
has been rationalized and ordered – including continual processes of erasure. 
Emergent phenomena like these are usually associated with ‘informality’, the 
‘unplanned’, and small-scale, ‘bottom-up’ processes. But the messy issue of 
Amsterdam’s ground shows that to use such terms would be something of 
a misnomer: ground is neither small-scale, outside planning or determined 
bottom-up. Th e extent of the documented phenomena can never be explained 
to the exclusion of planning. What it does signal though, is the existence of a 
wholly diff erent register being brought into play.

According to Remy and Voyé, there is no primarity without secondarity 
(1981). On the one hand, Remy writes, urbanization multiplies codes and 
normalizations: it generalizes the market value of spaces and goods, and tends 
to reduce non-functional spaces or utilitarian spaces that are not intensively 
used.46 But in the margin of systemization and rationalization – or, staying 
within the context of this work, in the margin of resource exploitation and 
optimization – secondarity and ambivalence are equally produced (1981, 77). 
Primarity is thus locked in a dialectic with the incompatible, the sub-optimal, 
and the residual. Th is often leads to suppression: a city intoxicated by the quix-
otic, reformatting potential of sand; as if to re-order would, by defi nition, be 
to wipe away. But in this reciprocal interaction between the primary and the 
secondary, Remy argues, lie not only the grounds for confl ict and suppression 
but also the roots for change and renewal.

46.   A similar point can be found with 
Bruno Latour and Eran Ben-Joseph.
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Traditionally, planning has predominantly been associated with primary 
interventions – a preoccupation that is still refl ected in many monographs on 
cities (based on master planning anthologies or the signature output of indi-
vidual planners). As the examples featuring in the preceding chapters would 
argue, however, the interaction between plans and reality should perhaps be 
seen as being less one-to-one in nature and instead involving traffi  c in more 
than one direction, including from seemingly ‘minor’ spin-off  eff ects (typically 
extraction, displacement and erasure) back to the city of sanctioned planning 
interventions.

Even in the cleanest incarnations of off -shored logistics, something always 
manages to elude the original planning intentions or anticipated logics of in-
tervention. Th e phenomena described in the previous chapters always revolved 
around some implicit defi cit, a latent eff ect, a secondary product, a residual 
value, or an externalized neglect. Secondary residences and bungalows would 
start to appear on the rims of former pits and quarries and create new leisurely 
landscapes; lakes would extend beyond the forms and logics of their original 
mining implementations; islands would accumulate around the peninsula of 
Ballast Bay and form a new archipelago of covered-up toxins and suburban 
housing; silt and sludge would create a chain of elevations that echoed through 
a much wider area; artifi cial substrates would spread out over the city and 
merge into an unsightly, incremental urban bed plate. Like Douglas’ claim that 
there is ‘system where there is dirt’, processes show up in places where none 
was actually expected.

A resource for new cycles to emerge?

When ‘grounded’ phenomena like these move away from being a by-prod-
uct, and start traveling back from the side-eff ect towards the ‘planned’, they 
embark on a trajectory that may seem opposite to the ones we commonly as-
sociate with planning. Rather than staying immobile and inert, dredge, sand, 
water, or waste can turn into new beginnings, and serve as a pretext for some 
new path or cycle to emerge. In so doing, the latent agency of ground is acti-
vated: from waste or some geomorphological infl uence underneath, they turn 
into a resource beyond that word’s evident material meaning.

I want to draw here on a distinction put forward by Paola Viganò 
in the context of a discussion on ‘space’ as a renewable resource. In an ef-
fort to read ‘space’ as a resource in its own right, Viganò ruminates on 
the ambivalence of material remains: how do residues of past cycles of 
urban production get to both enable as well as impede future cycles?
“What remains on the ground, the leftover, the materials, artifacts and infrastruc-
tures that have supported the formation of an economic and social capital are not 
a minor or marginal constituent of the possibility to open new cycles (2012b, 19).” 
To Viganò, the detritus of past cycles of interventions (brownfi eld and grey-
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fi eld sites in planning terminology) presents a dormant planning ‘capital’ that 
is often actively fought over. Th ey are “the battlegrounds where diff erent ideas 
of space and coexistence meet and clash (2012b, 22).”

Based on the vicissitudes of ground, its vagaries and tribulations, I would 
propose this statement be slightly rephrased. Rather than relying on notions 
of space (in the Lefebvrean sense that space is socially construed (1974)), this 
work has aimed to highlight ground as the ‘matter’ that spaces themselves are 
made of – both in terms of their materials and in terms of their underlying 
concerns.47 Ground manifests itself as a battleground in its own right – one of 
diff erent notions and ideas, in which some (such as dredge) tasted defeat at the 
hands of others (such as sand). Instead of presenting these ground matters as 
either preceding or underlying ‘space’, perhaps ground is better characterized 
as a source of agency and a latent planning resource in its own right.

In secondarity lie the roots of change and renewal, Remy argues. Ground 
opens up new cycles of (re-)development, because just like squats, lofts, ware-
houses, or urban fringes, it has remained relatively open to a certain amount 
of reappropriation.48 But this reappropriation occurs on a diff erent scale from 
that of the usual examples of self-organization. Th e fact that ground in Hol-
land is so soggy means that its organization has never managed to descend to 
the level of the individual plot elevation. In that sense, it does not conform 
to the sketchy image of ‘informality’ typically assumed in the examples above 
– either in scale or, specifi cally, in organization. As a system, ground simply 
depends too heavily on a facilitating grid of collectivization.

Ground operates as a support infrastructure, organizing ‘collective’ bene-
fi ts beyond the individual site level. But in the consumption of those benefi ts, 
ground has been a consistent source of improvisation and a place of expedient 
solutions almost in antithesis to Amsterdam’s tightly managed governance in 
planning and the fi xed frameworks by means of which its planners typically 
held sway. Not that individual benefi t consumption was ever left ‘open’. Like 
drainage grids, no one was ever licensed to draw freely from the benefi ts of el-
evation without contributing to the collective, in whatever rudimentary forms 
or levels such contributions would have been socialized. Also, ‘benefi ts’ should 
be interpreted widely and include those inadvertent eff ects of extraction, de-
pletion and exploitation that still loom large in the city’s cratered urban land-
scape like a Freudian subconscious.

Yet it’s precisely in that legacy of secondarity fi ltering back into the city of 
primary interventions that the ‘unplanned’ experimentation in the construc-
tion of the urban ground is being revealed most. Many, if not most, of Am-
sterdam’s major planning interventions have tended to cascade into secondary 
interventions that remolded the city’s landscape from planning’s ‘outside’ – the 
pits, islands, quarries, and spoil heaps of the previous chapters. But many of 
those same major interventions, as I have discussed in this work, were them-

47.   For an overview of Latour’s (overly) 
repeated distinction between matters of fact 
and matters of concern, and the implication 
of this distinction on design disciplines, see 
e.g. (Latour 2008, 2).

48.   I gratefully borrow this insight from 
Dehaene and Vervloesem’s illuminating 
discussion of post-war housing policies in 
the Dutch city of Rotterdam (2011), which 
has off ered a constant source of inspiration 
throughout this chapter.
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selves heralded in and spurred on by the residual formations which thereby 
served as the nuclei and the unsung sources of inspiration for subsequent 
plan-making interventions.

Th is kind of distance between primarity and secondarity is not a constant, 
and would actually alternate quite often over time. Sometimes, as in the Lake 
Sloter project, attempts were made to pull residual benefi ts back within the 
confi nes of the urban projects from which they sprang (cf. chapter four); some-
times ground would fi nd its material input in the spoils of one-off  hydraulic 
projects (cf. Ballast’s projects in chapter three); at other times it would take 
another upswing in the market for the residual eff ects of earlier planning cycles 
to be recovered, and for their latent potential to be seized upon and consumed 
(as in chapter two’s sequence from lakebeds to elevations). Even in the heyday 
of erasive urbanism (itself a testament to the radical up-scaling of twentieth 
century public-sector interventions) contention would remain as to how and 
on what level the balance between the costs and benefi ts of ground-making 
should be struck.

Th e point here is that ground never crystalized into a rigid system: sus-
pended indefi nitely between water and silt, and diff erent levels of socializa-
tion, it fi lls a malleable space between infrastructure and (re-)appropriation, 
in particular through those opportunities that arise from ground’s spillover 
infrastructural eff ects. Th e construction of Amsterdam’s urban ground essen-
tially reveals a system on the brink of being substantive, but never quite insti-
tutionalized or locked into place.

But by the very same token, that lack of determinacy also turns it into a 
potential focus.49 Ground inherently remains intimately bound up with hous-
ing, fl ood protection, navigation and urbanization. Th e anthropogenic forma-
tions of dredge, silt and sand discussed in this work draw their existence from 
their entanglement with such concerns. However, ground crucially lacks both 
the inertia as well as the ambition that usually go along with these established 
planning spheres. Th is is not necessarily a disadvantage. At a time when pub-
lic funds are drying up (or can’t be predicted to last very far into the future) 
ground may become one of those places where the city is actually reconfi gured 
– not by sheer force of vision or by unrelenting public-sector intervention, but 
more gradually through incremental action.

To level is a fundamental planning decision: it determines the opportuni-
ties that will rise ahead. Cities can extend in snaking corridor developments, 
within concentrated pockets of development, or like spreading stains of ink. 
But regardless of how we try to understand the city, and irrespective of the 
discussion that we seek to hold, to overlook the formatting of the city’s ground 
is to miss out on one central point. Sustainability, resource effi  ciency, com-
pact city development, etc. are not universal parameters: they can’t be applied 

49.   Ibid.
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equally to all ground-related processes. First and foremost they are a conse-
quence of the formatting of the ground and the regimes by which leveling in 
Holland are bound.

In that capacity, ground represents an implicit legacy and an unassuming 
expansion to the common frameworks of planning. Although the credentials 
of its agency may be rudimentary and embryonic – even being nipped in the 
bud more often than not – when ground is being (re)formatted, it often pro-
vides a nucleus for development and a starting point for localized transfor-
mation. Perhaps ground should be seen as a redefi nition, therefore, of what 
counts as a planning action. After all, just as a hole in the budget may present 
itself at fi rst as being unsentimentally quantitative – and thus acting as an un-
questionable basis for action – the underlying beliefs and conventions of how 
a defi cit should be acted upon will already have steered the defi cit’s enactment 
well before the scale and size of the defi cit had actually been determined.

4. Epilogue – the foresight of a ‘managed retreat’

As recently as 2008 the Delta Commission started fl oating ideas in which 
urbanization was to be linked organically to the rate and mode of proactive 
coastal (re-)production  (Deltacommissie 2008). Should the eff ects of global 
warming hit the Dutch coast as badly as predicted in some of its scenarios, 
the Commission argued, then the country’s coastline would have to be raised 
or even pre-emptively shifted forward into the sea. Instruments like Meegroei-
boulevards, the report imagined (literally, esplanades that ‘grow along’) could 
help the coast to be re-colonized progressively in sync with the rise in sea level 
over the coming decades and thus be proactive in its recovery: avenues would 
extend into the receding coastline as they gathered sand and urbanization.

National planning forums had already been abuzz with such ideas – some 
had even mentioned the idea of a natural sand engine – but these ideas had 
never been tested on site. One thing was certain: any real action would be 
premised on the continued production of fi ll and dredge. In a sudden rever-
sal of fate, fi ll would fi nally get to show what it was really made of. At last it 
would prove itself to be an intrinsic part of planning. Gone would be the days 
in which it had been coerced into responding to any production rate forced 
upon it by planners. Henceforth fi ll and off -shore sand would rule supreme 
and set the pace for planning and urbanization to follow! If sand had ever had 
the power of speech, such would have been its words.

But in 2012, just off  the Dutch coast, a live experiment did see the light 
of day: 21.5 million cubic meters of freshly dredged sand were dumped on 
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the Delfl and shoreline near the Dutch administrative capital of Th e Hague. 
Th e pile of sand stood 7 meters above the Delfl and shoreline and was then left 
to nature’s devices, freely distributing itself along the coast through the natu-
ral forces of wind, waves and water currents. Riding on the back of ‘natural’ 
sand accretion and sediment redistribution, planning was fi nally to witness the 
dawn of an instrument that would break new ground: a gritty engine premised 
on the logics of fi ll, promising in so doing, to structure development and in-
form urban organization virtually from the ground up.

If this is indeed such a fi tting example of ground-up urbanism, one may 
wonder why the experiment didn’t feature in the main body of this work. 
Given the prominence of sand in the inner workings of the engine, the case 
would not have been entirely misplaced. Indeed, the sand engine experiment 
is an eff ort by Holland’s two main sand contractors and a host of government 
agencies seeking to redirect conventional (marine) dredge fl ows into nodular 
concentrations off  the coast. It could well serve as an example of how to reduce 
the need for dredging and cut back on its environmental costs.50

But in a work that devotes all of its attention to the implicit forms of urban 
production (as liminal and short-lived as they may have been), a discussion 
of coastal engineering would probably only confuse and divert from the real 
subject. Given the extent of the Dutch tradition in spatial interventions, this 
work has had to look for spin-off  developments in the lee of primary planning 
action. Coastal engineering tends to represent the opposite of planning re-
straint: it belongs to a genre of interventions which historically the country has 
been betting on most. Geographically, the coastal strip of dunes lies very close 
to expansive, low-lying and heavily urbanized areas. Even a small breach in the 
country’s duneland strip could potentially lead to massive fl ooding. Th is pros-
pect alone infuses the coast with a sense of looming risk and impending threat 
that have sunk in, plan after plan and measure after measure. Like the Dutch 
mainland itself, there is little ‘natural’ remaining about the country’s coast: it is 
continually reproduced by the threats of an imminent breach, and the need for 
substantive pre-emptive measures. Unsurprisingly, fl ood measures and coastal 
defenses have come to count among the most documented and widely recog-
nized interventions of Dutch spatial planning, with accomplishments verging 
on the herculean as in the Delta storm surge barrier.51

Hardly the place to look, then, for latent developments insulated from 
primary planning action; still, there are some parallels that merit the sand 
engine’s inclusion, even if it is merely from the retrospective position of this 
epilogue. Nature always tends to play a game of cat and mouse with planning 
– a game which the Dutch have been at for centuries. Dutch history, or indeed 
its geography, off ers a graphic account of repetitive pursuits, conquests and 
escapes. Subsidence, dehydration, salinization, fl ooding, and ecological degra-
dation – as this work has repeatedly shown, nature always tends to rebound as 
the externalized eff ect of planning action. Regardless of the particular logic of 

50.   Th e Delfl and Sand Engine is part of 
the ‘Building with Nature’ program  set up 
by the Ecoshape consortium, which consists 
of government agencies, local administra-
tions, and private parties such as Koninklijke 
Boskalis Westminster N.V. and Van Oord, both 
major sand contractors.

51.   Th e country’s North Sea protection 
works are epitomized by the Storm Surge 
Barrier (1958-1997) and the Enclosure 
Dam (1927-1933), respectively Stormvloed-
kering, and Afsluitdijk. Th e Afsluitdijk is a 
32-kilometer enclosure dam and causeway 
that dams off  the estuary once known as the 
Zuiderzee – now collared off  at its neck and 
turned into a freshwater reserve. Th e most 
emblematic part of the Storm Surge Barrier 
is the nine-kilometer Eastern Scheldt Barri-
er (Oosterscheldekering).
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intervention, the ‘system’ installed to keep a balance between man and nature 
would always be challenged by secondary eff ects pushing the system out of 
equilibrium, forcing it to adapt its strategies and prompting it to expand its 
circle of intervention.

Th is, in short, is the narrative that was conveyed by the second chapter, 
and that continued to simmer in the background throughout most of this 
work. Th e sand engine of note is little diff erent. It merely documents yet an-
other shift in strategy from hard, defensive tools of intervention back to those 
of a so-called softer, less environmentally harmful approach.52 Policy changes 
in the water system already envisaged a similar shift in recent years. By giv-
ing ‘room to the river’ urban planning has tried to move out of harm’s way, 
exploring the benefi ts of breaching dikes, re-fl ooding polders, etc.53 Similar 
sorts of reinvestigations were soon started into the materials that touch on the 
organization of water. But how realistic is a ‘managed retreat’ in the realms of 
fi ll and sand? Is there really room for latency and under-optimization given the 
risks of fl ooding, erosion and sediment starvation breathing down the coast’s 
neck? And what exactly is the planning agency subsumed in a managed retreat?

Th e sand engine experiment touches on the sore point that this work has 
sought to express all along. While material sourcing and sand extraction pro-
gressively lost their implicit infl uence on mainland planning (with mining 
concessions being continually de-territorialized and off -shored), the sand en-
gine seems to reclaim some of the agency that was lost in translation. Counter 
to the traditional routing of sand supplies, the engine shows itself to be less 
detached from the logic of urbanization: in fact, as a tool in coastal protection 
it is actually hoped that it will structure coastal development, and instill it with 
some substantive patterns of its own that are more native to the environment 
of the North Sea coast.

Th e preferred response to coastal erosion so far had been mechanical in-
tervention: a substitute deposit of sand would be sprayed (literally) onto the 
coast at regular intervals – typically once every four to fi ve years. So far, the 
requisite volumes had been relatively small, demanding supplies of about two 
to fi ve million cubic meters each. But put together these deposits had been 
growing bigger and bigger over the years: “Th e total volume of sand needed 
for these nourishments had steadily increased, from 6 million m³ in 1990 to 
over 12 million m³ per year in 2001 (de Vriend and van Koningsveld 2012, 
12),” with an additional demand of 40 to 85 million cubic meters per annum 
to be expected by 2100.

Th e Delfl and engine, on the other hand, presents a diff erent approach to 
coastal erosion, and a ‘softer’ maintenance infrastructure. Instead of seeking 
to supplant natural accretion, the project was conceived to ‘build with nature’ 
[emphasis mine] and to enroll waves, wind and currents as natural forces of 
sedimentary redistribution. In the experiment off  the Delfl and coast, fi ve years’ 

52.   Techniques like jetties, breakwaters, 
seawalls, moles and groins usually fi t within 
much ‘harder’ strategies of coastal mainte-
nance. Such strategies had been quite eff ec-
tive in themselves, but never suffi  ciently so 
to fully compensate for coastal erosion and 
retreat. Th e Dutch North Sea coast has been 
eroding steadily, partly due to a diminishing 
supply of river sediments coming through 
the Rhine’s branches.
For an impression of a similar discussion 
in the context of India or the Americas, see 
e.g. (Mathur and da Cunha 2009) or more 
recently in the US (Green 2013).

53.   Cf. footnotes 33 and 34.
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worth of artifi cial nourishment was concentrated on one location and then 
left to spread out gradually along the coast. Th is strategy, its organizers argued, 
would not only be less laborious, but essentially more ‘climate robust’ and ‘en-
vironmentally friendly’. Rather than plastering over the seabed every fi ve years 
or so (and thus constantly wiping out benthic ecosystems), the concentrated 
re-insertion of sand by way of a single elevated mound would “limit the distur-
bance of local ecosystems” while “providing new areas for nature and recreation.”54

Th is goal may be entirely laudable but that’s not the issue here. Just like 
planning for indeterminacy, there is something exceedingly contradictory 
about the idea of a planned retreat. On the one hand, the engine does not 
change the overall direction of the current extraction system. Colossal landfi lls 
like the ongoing reclamation of Maasvlakte 2 remain every bit as dependent on 
the off -shore supply of fi ll.55 Given the anticipated need for increased coastal 
nourishment as a result of global warming, man-induced fl ows of off -shore fi ll 
can only be expected to intensify further in the near future. Th e sand engine 
thereby remains part and parcel of the very same supply system that we know 
from distributed on-land elevations, and it remains equally testament to its 
(staggering) extent of extraction. Sludge keeps on pumping, sand keeps on 
fl owing, and hoppers keep plying their routes.

But at the same time, the engine may also point to the potential redefi ni-
tion of such movements. In terms of their physical shape and planning, proj-
ects such as Maasvlakte 2 were never informed by sand beyond the logistics of 
off -shore extraction. Yet, the potential the Delfl and engine promises to deliver 
is exactly this: the ability to scale back coastal deposits into something that 
might actually underlie local urban and territorial production. When hard-
edged techniques of jetties, breakwaters, seawalls, moles and groins are being 
abandoned in favor of instruments like the sand engine and its long term 
eff ects, should we then see this change in strategy as an indication that plan-
ning might be opening up to the impact of its own latent, secondary eff ects?56 
In between inertia and contingency, in between business-as-usual and a total 
makeover of leveling infrastructure, I would argue, may still lie a broader spec-
trum of planning action than the singular strategy of a planned retreat.

—

No path of action is ever permanent – not even leveling and raising. Th e 
extensive infrastructure of drainage and fl ood protection, which so typifi es 
Amsterdam and Holland, is premised on the continued presence of a strong 
public planning sector that sustains its maintenance, its management and its 
investment costs. But as Dehaene and others have argued, in the near future 
the state will no longer be able to be relied upon to automatically act as an 
all-wielding patron of infrastructure (2010). In the face of uncertain funding, 
he argues, a far-reaching visionary solution that hinges on heavy infrastructural 
interventions may not be the wisest or the most sustainable way forward.

54.   Information obtained from the project’s 
website. Ecoshape ‘Building with Nature’, 
http://www.ecoshape.nl/en_GB/delfl and-
sand-engine.html (accessed 14-01-2013).

55.   Cf. chapter fi ve.

56.   Th e secondary, the latent and the 
implicit, as I have sought to document in 
this work, revolve around indeterminacies 
between planning frameworks and the ways 
in which the spaces, materials and actants 
that are enrolled in these frameworks, end 
up being re-appropriated, put to work, 
and eventually recycled back into the city. 

“Fixed frameworks and a broad range of use 
options are antithetical, but they are also in-
terdependent. Between indeterminacy and 
over-determinacy there is a broad spectrum 
of spatial registers in which to play the game 
of giving and taking space (Dehaene and 
Vervloesem 2011, 17).”
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Ground and sand paint a diff erent image of infrastructure from the one 
we commonly imagine when we think of roadbeds, dams or levees. Even in 
times of rising fuel prices the costs of dredging have remained relatively easy to 
bear, so there’s no telling how much longer the off -shore extraction of fi ll could 
endure as a practice. Similarly, leveling as the preeminent way to reformat 
and level sites shows little sign of slackening either. Its obduracy and inertia 
– culturally and institutionally engrained down to the lowest tiers of public 
planning – are such that it would take more than a few changing rules and 
regulations for its path to be really branching off  in a diff erent direction.

Although there are signs of institutions warming up to the idea of aban-
doning the bouwrijp policy paradigm that drives the current form of erasure, 
these signs remain dim and largely encapsulated within a much narrower de-
bate on bottom-up versus top-down development.57 Arguably, such discus-
sions pass up on the fact that leveling and erasure are neither the eff ect of 
under- nor of overregulation; they are neither the eff ect of ‘public’ planning 
nor some emergent result of ‘informal’ small-scale processes. Instead, the era-
sure and abrasion of the urban surface are the sorts of material economies 
that arise when materials, technologies and organizations are pragmatically 
linked together into those loosely assembled networks this work has sought 
to describe – assemblages which have nonetheless proved quite resilient and 
adaptive over history.

Th e infrastructure of ground materialized diff erently at various points 
throughout this work, displaying slightly varying solutions within a given path 
– although sand and erasure remained the overall constants. New alternatives 
of sourcing and raising are still appearing, allowing projects to virtually decou-
ple at times from the common channels of off -shore fi ll. More often than not, 
however, such projects merely reframe the erasure and reformatting that have 
been at the core of many acts of leveling. Some have started to draw on new 
‘buff ering’ institutions like soil banks; others have started to reinstate methods 
that date back to the Lake Sloter project, recirculating the secondary eff ects 
of extraction within the confi nes of their own housing concessions, and thus 
recuperating extraction by way of its lakeside location.58 59

Th e strongest sign yet, however, of potential change in ground infrastruc-
ture as well as in the water-silt system on which it depends, may be in the 
sand engine. Whether made up of sand, silt or sludge, ground is a reality that 
touches on most other infrastructures and links up with many diff erent plan-
ning assignments. Yet, entwined as it is in a patchwork of diff erent logics, 
ground presents a much more malleable basis than that of the average physical 
infrastructure. In that capacity it presents a potential resource that is better 
not shoveled and dispelled beyond the borders of the city and the realm of 
potential intervention. In lieu of being off -shored beyond the confi nes of city 
and territory, where this ‘resource of the secondary’ tends to be lost to urban 
planners, it can be recovered, recycled and re-appropriated.

57.   I would like to thank Johan van Soest 
for pointing this out to me. 

58.   I’m referring to the idea of a soil bank 
as an institution that creates a buff er be-
tween locally incongruent earth fl ows; fl ows 
that usually stem from separate on-going 
construction sites, that have too little space 
to store superfl uous amounts of soil during 
their periods of construction. In so doing, 
the soil bank obviates the need for fresh, 
external or third-party batches of soil.

59.   Some of the recent examples in which 
this is the case are Stad van de Zon (Sun 
City) and Nesselande. Th e Nesselande 
district (east of Rotterdam) was developed 
around the exploitation of Lake Zevenhuiz-
er (Zevenhuizerplas, i.e. a sand concession 
exploited by the local dredging fi rm of 
Boskalis). Lake Zevenhuizer was subse-
quently revamped into a recreational lake 
as part of an overall project  to develop the 
Nesselande housing extension, which now 
surrounds the lake. Information based on 
a personal interview conducted on January 
8th 2012 with Mr. M. van Oord of Boskalis. 
For more information on Stad van de Zon, 
see (Van der Wel and Roos 2010).
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If the engine has relevance to this work, it would be precisely within this 
context. Th e engine reclaims a part of the logic of ground and sedimentation, 
and encourages it to work in the context of coastal management and fl ood 
protection. But unlike the average gargantuan project, it promises to recon-
fi gure the city – not by sheer force of vision or by unrelenting public-sector 
intervention, but more gradually in open, incremental fashion.

—

Th is work was really a Tale of Two Stories: fi rst, an empirical one about ma-
terial fl ows and displacements, and secondly an ongoing interrogation about 
the implicit forms of organization that emanated from these fundamental, 
territorial acts of abrasion and erasure. Together these narratives trace out an 
alternative version to Amsterdam’s sanctioned planning history.

Th e fi rst indication I got of leveling and mining and its local impact on 
the city was from planners and policy advisors. Th rough a research project I 
was working on at the time, I was engaged in a discussion on regional urban 
development with Amsterdam’s urban planning department – a sophisticat-
ed, multi-branched outfi t of over 250 people buzzing with interaction. Min-
ing, leveling, sand and pits would never come up directly, but they would be 
dropped ever so casually into the context of some discussion or the other.

Sand, however, was never presented as being obscure. Unlike an aban-
doned metro-station or some forgotten underground mining shaft, leveling 
and raising – right from the individual pit up to the trajectories that sand had 
followed – were so much part of the city that they seemed like the most natu-
ral, transparent thing to mention in a conversation. If brought up at all, issues 
about the subsoil and about sand in particular tend to be seen as technical 
procedures that are entirely separate from urbanism and totally folded onto 
themselves. Th ey never seemed to pose an issue beyond the time-frame of lev-
eling, at least not in urbanism and certainly not, as it would seem, in daily life.

But ground and sand are not so transparent, this work has argued. Rather 
than being part of a technical, procedural sphere irrelevant to urbanism and 
planning beyond the early stages of readying a site, I have tried to show in this 
work that there is something like an ‘urbanist moment’ in the construction of 
ground; that ground, in fact, is not so homogenous and that something quite 
structuring is retained in the mere transport of sand and silt. Ground is an on-
going project that has to be ‘fi ltered out’ continually from the briny sedimen-
tary substances of sludge, dredgeates and silt of which it systemically a part.

Conventionally, the more structural role In Dutch territorial production 
has been attributed to reclamations. Reclamations and polders present the 
physical deposits and precipitates of long-standing formal conventions and in-
stitutions that regulate the drainage, pumping and disposal of water. But water 

13 Of sand fill and water_6_150501.indd   22413 Of sand fill and water_6_150501.indd   224 05/05/2015   02:43:2805/05/2015   02:43:28



22
5

drags other substances along in its wake whose fl ows have to be managed and 
directed as well, and which can be salvaged as a source of fi ll. Usually (though 
not exclusively) these ancillary forms of organization have come in the guise 
of dredge and sand.

Th e fi rst, empirical part of this work thus off ered a description of 
ground-as-infrastructure: it painted a tableau of ground-making in a series of 
consecutive period images – regimes in which ground emerged both as the sur-
face that we walk on (a growing terra fi rma or a synthetic bed-plate), as well as 
the substantive material fl ows that are molded, appropriated and re-assembled 
in order to construct that daily groundwork reality of the city, which we take 
for granted as we walk down the street.

As the demand for fi ll increased, specifi cally in response to twentieth cen-
tury planning requirements, more elaborate mechanisms premised on sand 
extraction began to materialize, spurred on by continually up-scaling demands 
from water and housing. Yet, even as a facilitating support infrastructure, 
ground never reached the same (institutionalized) level of organization wit-
nessed in other grids. Its infrastructure would remain rather fragmentary and 
grow into a patchwork of premature logics and transient conventions that were 
grafted onto one another, or deposited parallel to each other, to make up the 
wider web of the city that we walk and navigate in today.

In so doing, it was argued, ground also became relevant to urbanism and 
planning at large. In spite of its inertia and its outward appearance as mere-
ly motionless fi ll, ground displayed a surprising amount of contingency as 
it coupled and uncoupled with other forms of usage and appropriation. In 
parallel with its cycles of displacement and reorganization, ground infrastruc-
ture often managed to assemble a range of implicit, latent developments that 
reverberated far beyond the basic acts of mining, extraction and deposition. In 
retrospect, these implicit developments, which often outlasted the timespan 
of individual projects, should be given at least part of the credit for territorial 
production. Th ey present a deposit of human labor beyond the typical acts of 
erasure and subsoil enhancement for which local construction sites continue 
to be destined and designed.

Th us, ground and fi ll are vested with planning agency, a resource that may 
not only be latent but that could also be used. In tough economic times, the 
implicit agency of fi ll may have implications beyond the (simplistic) assess-
ment that planning brings with it spill-off  eff ects beyond the intentions sub-
sumed into its original plans. While sweeping large-scale projects may arguably 
be over (at least in this corner of the world), small incremental changes may 
actually be vested with an underexploited supply of planning potential.

Which brings me to the last observation at the tail end of this work. Cit-
ies, as De Landa once wrote, are mixtures of self-organizing processes and 
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command hierarchies (2000). Ground and leveling, I would argue, present a 
similar kind of blend. While the days of leveling being the exclusive remit of 
the state may be long gone, it is harder to dismiss the continuing need to level. 
When redeveloping a site, the prerequisite to level can never be relegated to 
the individual, at least not in its entirety: if not being regulated, the ground’s 
sustained need for manipulation would still invite being socialized.

Traditionally, the local argument has always been that Dutch ground is too 
water-logged and soggy to allow for ‘bottom-up’ redevelopment. Th is work 
shows however, that such a discussion may be badly framed. Ground has never 
been ‘top’ or ‘bottom’, but always covered a hybrid middle ground, in which 
the benefi ts and costs are fl exibly stretched over diff erent time-frames, diff erent 
contours of socialization and successive attempts at value reclamation.

So if we then were to consider cities, in the spirit of Steven Johnson’s work 
on emergence (2002), as indeed being the outcome of a ‘myriad of small-scale 
self-organizing processes’,60 then ground presents a slightly diff erent case. In 
contrast to the atomized level of planning action typically assumed in ‘self-or-
ganization’, the agency of ground may be implicit, but can hardly be regarded 
as small-scale. Within a discipline where planners need to balance the new 
with the existing and the contingent with the inert, ground presents a tradition 
that may have been rarely visible, but that has always been there.

Th rough the notions of the implicit, the secondary and the latent this 
work has sought to cover the wider ground between intervention and re-ap-
propriation, between the new and the reclaimed. Soil, silt, sludge, dredge and 
sand, and the wide spectrum of planning that these agents have traced on the 
ground, help recuperate a broader range of possible interventions, at the pre-
cise moment when planning may arguably come to need it most.

end

60.   I’m referring to refl ections on emer-
gence in the tradition of Jane Bennett or 
Steven Johnson, to which this work is 
obliquely indebted: “[…] the urban is an 
ongoing outcome of the interaction between a 
myriad of small-scale self-organizing processes 
that are not determined by a central con-
trolling or decision-making unit (Latham and 
McCormack 2012, 87).”
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It is a truism in urbanism (at least since the days of Lefebvre) that planning 
harbors a continual tension between deliberate design interventions and the 
things that happen after or outside planning interventions, evading the plans’ 
original logic and intensions. Th is study looks at the latent eff ects that emanate 
from the infrastructure of leveling, consolidating and raising, which typical-
ly precedes construction in low-lying cities like Amsterdam, located on soft 
ground.

Amsterdam – and Holland more generally speaking – may be known 
best for its networked water infrastructure, a vast territorial machine of ca-
nals, sluices, and pumps through which drainage is balanced off  regionally. 
But in parallel to this water machine, the country is also genuinely sustained 
by a virtual sand machine. Given the close links that urban planning in the 

Netherlands typically maintains to land policy, it is worth noting that this al-
liance vitally depends on sand and fi ll to turn unstable grounds into buildable 
land or simply to erase previous land subdivisions. As planning’s main ‘binding 
agent’ or lubricant, sand thus contributes considerably to the country’s urban-
ization.

Th e argument put forward in this study, then, is that the sand machine’s 
shifting forms of organization, its mutable infrastructures of production and 
its fl uctuating mechanisms of delivery , have aggregated into a considerable 
physical output, in which the externalities of sand and fi ll – from quarries 
and canals to extensive artifi cial elevations – have been cycled back into the 
‘city’. Being aggregate eff ects taking place more or less outside the conventional 
purview of planning, sand and fi ll are held within this study as emblematic 
of planning agencies that operate implicitly, or in the margin of other more 
formal planning projects.

To reconstruct these latent forms of planning agency, this study distills fi ve 
narrative moments within the sand machine’s evolutionary path, describing 
the increasing scales into which the logistics of sand extraction and delivery 
have become organized, or into which its side-eff ects have aggregated as sand 
production deterritorialized and gradually moved off shore. Using these histor-
ical tableaus as the framework for its analysis, this study refl ects on the process-
es of urban production between actor-based plans and non-human agencies as 
basic as those of fi ll or sand. 

As such it not only complements the sanctioned, yet somewhat limited 
reading of Amsterdam as resulting from the interplay between water and signa-
ture interventions, but (going beyond the quantitative focus in which resourc-
es fl ows are typically held) it shows the externalities of resource management 
to be a resource that is proper to urban planning.
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