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People, Protection and Parameters: Comparing Flooding in the UK and the Netherlands
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Introduction

Recent floods in the United Kingdom have led to debates within the country on its flood protection policy. Experts from the Netherlands, a country often seen as the standard to follow on flood protection, are involved too. Comparison between the Dutch and the UK situations can help explain how differences in water system properties, economic development and ideas on national security result in different flooding policies and patterns in the two countries. 

It may appear strange to start a talk about the United Kingdom and the Netherlands – from the wet and cold part of Europe – with a scene from northern Nigeria, but that is where we will start the story. There, in the 1970s, we meet a proud Dutch engineer standing next to an irrigation structure known as Begemann gate he had just constructed in the Kano River Irrigation Project. Dutch engineers were involved in this project to irrigate some 24,000 hectares from a reservoir in the Kano River. How to arrange water distribution was one of the key questions. One of the Dutch team members proposed to apply Begemann gates to control water levels. 
The Begemann gate was named after Dutch irrigation engineer Begemann, who had introduced the artefact in the 1920s in the Netherlands East Indies – modern Indonesia. 
 At the time, there was a bewildering amount of gates tested in the Indies. Automatic gates had the advantage that water management could “become independent of the alertness of the operating personnel”. 
 The gate that was proposed by Begemann was relatively simple, a hook-type gate with a counterweight on top. 

Dutch irrigation engineers proposed to apply a structure in Nigeria that was developed within a former Dutch colony. The Nigerian government had contracted another engineering firm to assist them in evaluating the plans made by the Dutch consultants. This firm mainly employed engineers from Egypt and Pakistan. These engineers had different ideas about what was a proper structure to be used in irrigation, based on their own regional experience and knowledge.
 

As such, the Kano River Project was an arena where different preferences for irrigation system design met. In this case, to determine which type of water distribution structures would be suitable, several candidate structures were tested at the experimental station of the project. In the Kano system the Begemann gate was selected and applied.

Please do not get the impression here that I am planning to discuss Dutch-UK relations on flood policies and measures in terms of development cooperation or aid. Far from it. What I do want to argue, however, is that the process of expertise and experts being confronted with each other in Nigeria is also relevant when trying to understand the linkages established between the current flooding policies and processes in the two countries. 

It is those similarities in the processes I would like to explore a little more in detail. First I discuss some theoretical notions to frame what we will discuss about floods and wet feet in our two countries. Then I will explore what floods actually are, or at least which types of floods we might want to distinguish between. I will also discuss human influence on flooding. Then I will explore the Dutch and UK situations, in order to compare them.

Technological regimes

The different ‘schools’ of irrigation development that clashed in Kano are examples of ‘traditions of practice’, which are communities of practitioners that physically embody information of that community plus the rules for action which these practitioners master. Traditions define accepted technical operations and encompass aspects of relevant scientific theory, engineering design formulae, accepted procedures, specialized instrumentation, and usually some kind of ideological rationale. 
 An important mechanism in this process of preference-guided selection is engineering education; graduating from engineering programs is like complying with the preparatory demands for community membership. 

Thus, “invention and innovation are conditioned by such factors as earlier innovations, the search heuristics of engineers in an industry, available technical knowledge, market demand and industrial structure”. 
 This conditioning is guided by “formalized knowledge that can be traced through courses and treatises”, but needs to be reconfirmed by “the everyday decisions made by engineers”. 

The set of rules – which prescribe what to do in which way - exists, is continuously being reconfirmed and changed at the same time. The daily actions of those that use the rules shape what I define as a ‘technological regime’. 
 “Some rules will be explicitly laid down in requirements and technical norms. Other rules will be tacit and implicit and will be followed by the actors on the basis of habits or tacit knowledge. […] Rules in technological regimes can also be embodied in production apparatus or technological artefacts.” 
 The totality of relevant rules shapes the technological regime. Within a technological regime different categories of rules can be distinguished. I employ five of these categories. 
 

1. Guiding principles relate the design of a technology to doctrines and values used to legitimize a tradition and its outcomes. 

2. Closely related to these principles are the promises and expectations about a future technology, which will be translated into more specific requirements for new technologies. 

3. I employ the term design requirements to describe functions to be fulfilled by an artefact and boundary conditions that are important in the design of a technology. 

4. To enable the fulfilment of requirements, design tools are employed, including scientific knowledge, design heuristics, technical models and formulas. 

5. Artefacts and operations are the result of any design activity, both in the meaning of physical objects and in the meaning of operation and management procedures. Artefacts can and certainly do function as examples: future designers still apply them because they are known or have been proven in practice.

The categories are shown in a suggested hierarchy; guiding principles seem to be on a higher level than design tools. In most contexts, a “higher level” refers to the more abstract nature of guiding principles, but also to the larger number of stakeholders involved in and the political connotation of formulating guiding principles. Debates on the appropriate foundations for water policy involve civil servants and engineers, government and private industry, citizens, and rulers. On the other hand, discussions which structures to use to realize this water policy are more exclusively situated within the civil engineering circle. 

This extremely simplified description of regime development has some functionalistic connotations: rules on one level would shape rules on lower levels. Functionalism, however, is the last thing I want to defend; humans, not abstract forces, create flood policies and measures. I am more interested in conceptualizing technological traditions in the way Giddens – before he became a politician – discussed the concept of structure.

“'Structure' refers to 'structural property', or more exactly, to 'structuring property', structuring properties providing the 'binding' of time and space in social systems. […] these properties can be understood as rules and resources, recursively implicated in the reproduction of social systems.” 
 
Structures do not exist; they manifest themselves through the constituting moments of social systems. 
 Regime development is a social activity; in social interaction human actors construct technological regimes as they construct society. Generally, in daily practice we tend to reproduce many existing, historically grown sets of rules by applying and slightly changing them. To know a rule is to implicitly know what one is supposed to do in particular situations and rules are widely used and sanctioned. 

Rules show a tendency to be stable, but are not static.
 Rules do not develop by themselves, nor are they followed simply because they are there. Actors, real people, make and break rules. Actors will follow the relevant rules – act within the technological regime – not just unconsciously or routinely, but also because they think they have something to lose by not acting in accordance with the rules, or something to win if they do. 
 The theoretical and methodological underpinning of my flood histories is that flood regimes including technologies and policies are local and constructed within networks of actors.
 These networks are continuously created and recreated by human actors engaging with other human actors and non-human intermediaries, simultaneously at different localities. The micro shapes the macro while being created. 

The actor “reveals the narrow space in which all of the grandiose ingredients of the world begin to be hatched”; the network explains “through which vehicles” the outside world is brought inside the local, how these vehicles are transformed, and then how they are “pumped back” to the world. 
 Let’s discuss how this pumping back works in our theme of this lecture: floods in the UK and the Netherlands.

Flooding in The Netherlands

First, I will discuss the Dutch way to deal with flooding. In other words, what does the technological regime of Dutch flooding policies look like? The general topography of the Netherlands shows the higher parts in the east and south, and the lower parts in the west. Parts of the Netherlands are actually below mean sea level. This is about 26% of the country’s surface area. The area under threat of flooding is larger, as much of the Netherlands is also prone to flooding from one of the larger rivers. 29% of the country is susceptible to river flooding. In addition, 4% of the Dutch land surface is situated outside protected areas, and therefore not protected by dunes, dykes, dams or artificial structures. So, a total of 59% of the Netherlands is susceptible for floods from the rivers or the sea.

I mention these figures, as they are often confused. In 2007, the Intergovernmental Panel on Climate Change mentioned that 55% of the Netherlands was below sea level. 
It should have said that 55% is flood prone. Naturally, such mistakes are typically used to make political points on whether figures on climate change can be trusted or not. This is not the moment to go into these debates, but let me just say that the misconception that most of my country is below sea level is widespread, including amongst many people in the Netherlands itself…

Putting percentages aside, the simple fact is that without adequate protection from flooding, most of the Netherlands would be flooded for long times. This does not mean that all of the flood prone areas will be under meters of water all the time. To take the example of Delft, as Delft centre is exactly at mean sea level, a flood from the sea would mean that the area would be under water only part of the time. I live in an area some two meters below mean sea level, so my ground floor would be flooded all the time. Furthermore, the micro-topography influences how areas would flood exactly – sometimes it takes a long time for water to reach an area. There may be cases where there simply is not enough water to flood an area very deeply.
The flood threat from rivers and sea is translated in a national standard for flood safety. For each area, an accepted occurrence of flooding is determined. For areas with higher economic value and more people, higher standards are prescribed than for areas with less economic value and/or less people. These levels are currently under debate, for two reasons. First, higher flood threats and higher economic values to protect might ask for higher safety levels. Second, safety levels should perhaps be the same for the whole country.
The level of safety is translated into a statistical norm: which extreme event will be the limit? Will it be an event that occurs every year? That would result in relatively low safety levels. The less likely an event is, the higher the standard associated with it. At the moment, the Dutch safety standards range from a probability of one in 10,000 per year for the densely populated western provinces to one in 1250 for the less densely populated river areas more to the east. The levels express the desire to protect the densely-populated and economically important west. They also show that sea floods are treated as more threatening than river floods. These statistics on occurrence of flood events is translated into water levels along coast and rivers. Thus, a standard for safety is defined as design water levels. Protection measures are evaluated with these levels.

Much of the responsibility for complying with flood protection policies lies with the national Ministry of Infrastructure and Environment, mostly through the agency of Public Works. Public Works is responsible for the national waters. As such, Public Works is responsible for operation and maintenance of famous works on the Dutch coast, like the Oosterschelde barrier in the south west of the Netherlands or the more recent Maeslant barrier in Rotterdam harbour. Each of its two gates is as long as the Eiffel tower is high. Public Works is also responsible for construction of the many embankments along the main rivers in the Netherlands. 
In executing its responsibility, Public Works meets another main player in Dutch flood policies: the water boards. These governmental institutions are responsible for maintaining and controlling flood defences along rivers and coast. As such, when embankments need to be dealt with, the national Public Works comes to the embankment from the river and the regional water board comes to the embankment from the land. The embankment is literally the meeting place between the two governmental institutions in realizing Dutch flood policy. 
Dutch water boards are regional government bodies responsible for daily water management in their respective area. Currently, there are 23 of these boards. They are charged with managing water barriers, waterways, water levels, water quality, and sewage treatment in their respective regions. Water boards are often referred to as one of the oldest forms of local government in the Netherlands – even the oldest form of democracy. The history of water boards shows that they could be understood as feudal as well, and even as early capitalistic entities! 
Complex as they might be in historical terms, water boards are clearly governmental institutions today, with elections and a clearly described position in the governmental hierarchy. Water boards are positioned alongside municipalities, and as such are a form of local government. Water boards are obviously much bigger in area than municipalities. For example, the city of Delft is located in the centre of the water board of Delfland.

Delfland is one of the older water boards in the Netherlands. In 2014, it celebrated its 725th birthday! Delfland has 81 polder areas and some 700 kilometres of embankments of different kinds. Within its area, many pumps and canals can be found bringing water from an area to a canal that is part of the belt canal system – the main canals bringing water outside the Delfland area. These belt canals are higher than much of the land around it; as such are a potential flood threat as well. Outside the Delfland area means bringing water to the sea through four main pumping stations, directly or indirectly – the latter through the Rotterdam harbour canal.

This immense infrastructure of canals and pumps is in place to drain away excess rainfall for the area. On average, all of the Netherlands has an annual rainfall excess. Basically, this means that in areas without much natural flow, this water needs to be removed in other ways, for example through pumping. Obviously, the average never occurs. Pumping is not needed every day – though seepage might require continuous pumping in lower areas – but sometimes there is much rainfall. 
The water systems in the Netherlands are generally designed in such a way that pumping capacity equals something between 12 and 14 millimetres per day. This means that a rainfall event of 14 mm can be pumped out of an area. As soon as the rainfall event is more than that amount, water needs to be stored, or the water system will start to overflow. In case of severe rainfall, like in 1998 in the Delfland area, even Dutch water systems might start to fail. Much has been done since to prevent these events, especially in terms of temporary storage in locations with less problems and emergency pumping. 

In summary, Dutch flooding policies are complex, in the sense that different flood sources, probabilities, safety levels, and institutions are mixed. For floods from the sea, with their tidal effects and huge amounts of water, the threat is highest for the coastal areas. These same areas are the economic core of the Netherlands. Floods from the rivers are also a problem, with large amounts of water, but these come in waves of three to four days and are relatively predictable – although not completely as we will discuss below. Obviously, as parts of the Dutch rivers have tidal influence, tidal levels and storm surges will affect river discharges. Finally, we have excessive rainfall which can occur anywhere in the Netherlands. This is, however, basically a drainage problem, with mainly economic damage only. It is serious enough as it is, but not really life-threatening.
The arrangements for formal responsibilities are also complex. For issues related to excessive rainfall, water boards are responsible, but municipalities obviously are involved as well. For sea and river floods, water boards and Public Works share a responsibility. For all water issues, provinces are involved in the planning process as well, as they oversee water boards. Furthermore, as soon as a disaster emerges, the mayor of a municipality is the first responsible governmental actor. As soon as a disaster involves more than one municipality, the mayors cooperate within so-called safety regions. Involvement from the national level – a minister – is extremely rare and would be highly contested.
For the sake of time and simplicity, I have left out the European levels of arrangements and legislation for now. Let me just say that European legislations, for example to several Directives on water quality and floods, have quite an impact on water policies, but do not change the responsibilities defined above. Going into the details of Europe, regardless of how relevant this might be for both our countries, would take another lecture! Even without the European details, Dutch water management is somewhat complex. Or perhaps it is better to say that Dutch water management is complex, but organized.

Let’s take a minute to arrange some of the elements I just discussed within the framework of a technological regime. In terms of guiding principles and/or the closely related promises and expectations, the Dutch flooding policies are shaped based on the idea that floods should be prevented. Water needs to stay out. A closely related guiding principle is that the western part of the country needs the highest protection levels. This preference for the west is now under debate, actually, but both the current safety levels as well as the history of Dutch flood management and design confirm the preferred position of the West. The main design requirements can be found in the safety levels defined in the Netherlands. The probability of flooding is prescribed in the embankment areas. I have not discussed the design tools – the scientific knowledge and design heuristics employed – but we have touched upon the artefacts used: the embankments, flood defences, and pumps. Furthermore, the Dutch policies include specified disaster protocols. There is obviously more to say, but for now this should suffice.
Comparing floods and policies

Let’s focus now on how this all compares to flooding issues and policies in the UK? Why does the UK flood more often than the Netherlands? Has it just been unlucky in recent years? Is there more to be said about structural properties of either system? And to what extent could Dutch ideas and approaches help the UK? At first glance, the Netherlands and the United Kingdom share many issues. Both countries could flood from different sources. In many circles, people are thinking about what climatic changes, planning issues, and urbanization mean for the adequacy of current policies, whatever these may be. 

In both countries, the basic artefacts are the same. Both use pumping stations, including the emergency pumps so often mentioned. In the Netherlands and the UK, regional water managers do not own all the pumps needed in emergencies. Images like from the UK a year ago with pumps being brought in from external sources are not that different from the Dutch situation. However, Dutch water boards have contracts with private pump suppliers which have to deliver pumps in emergencies. There is even a national coordinating mechanism for supplying pumps in case many are needed. 

River embankments are found in both countries as well. Please note that we know that flood safety levels in the Netherlands are higher than in the UK, but that does not necessarily make embankments higher. Embankment dimensions depend on the river it is supposed to keep out. The UK, or should I say London, has its own iconic barrier too, adding another tourist attraction to the city. 
At first sight, responsibilities for flood management in the UK are as scattered between the local, regional, and national as in the Netherlands. However, looking at financial arrangements for water management, the image emerges that the scatter in the UK is higher than in the Netherlands. The number of different entities involved in financing UK flood measures is impressive. In the Netherlands, Public Works and the water boards are financed through taxes. The water boards raise their own dedicated taxes, which is a good base for their functioning – although it should be noted that financial safety for the water boards is relatively recent. 

Perhaps responsibilities are scattered differently, finances may be complex, and even embankments could be different, but in order to find out what is the case, we need to go a little further into the details. I will discuss two main differences between the Netherlands and the UK. The first difference deals with the hydrology of floods in both countries, the second difference deals with the principal basis for flood response in both countries in terms of investments and effects. Both issues will be presented in a somewhat simplified manner. For those interested in more, let me assure you there is plenty to read! 
 
A first major difference between Dutch and UK flooding issues can be found in the hydrology of the water systems in the areas. Basically, it concerns how rain is transformed into runoff. The main concept of relevance in this simple introduction to hydrology is the lag time, which is a measure of how quick river flow results from rain. When a storm begins, discharge and river levels do not increase immediately because only a small percentage of the rain falls directly into the river channel. The first water to reach the channel comes from surface runoff. Additional flow can come later from infiltrated water.  The gap in time between the time of peak rainfall and peak discharge is called the lag time. A river with a short lag time and high discharge is more likely to flood than a river with a longer lag time and low discharge. Dutch and UK rivers show different lag times. 
The typical UK River combines a short lag time with a relatively large discharge. This is probably the most challenging combination of lag time and discharge, as it means that all the rain drains down very quickly from the hills. Seen from that perspective, flooding events like the ones we’ve seen a year ago are not that strange for the UK.
In contrast, the larger rivers in the Netherlands combine longer lag times with relatively large discharges. Floods can be severe, but they are slightly better to predict. Our floods originate in Germany and usually take a few days to arrive. The Netherlands has one rain-river, the Meuse in the south. Most rain for that river falls in Belgium, but the river combines a short lag time with relatively large discharges. It is the shape of the river bed plus the river improvements implemented within the technological regime described above which manages to keep the Meuse under control most of the time.
Knowing that our floods are German does not mean that they can be predicted with the accuracy associated with that origin. Exactly how rain, glaciers, landscape, and other features create discharges and flood patterns is not given. Some of the flood water might flood Germany first. One can imagine that being one day wrong in the prediction of when the flood wave passes can have a huge impact.

In January 1995, predicting the flood wave proved to be difficult. Combined with some river embankments under stress, this made the Dutch government decide that some 250,000 people needed to be evacuated from the central river area. I should know, as I helped to evacuate my parents, their chickens, and the goat. The goat had a great time, as he could spend his time in a stable with a very nice horse.  
It might also be good to remember that the historical expertise of the Dutch is mainly based on their defences against the sea and the rivers. In terms of rainfall, the Dutch reputation is not as strong, perhaps. Nevertheless, rain-induced floods like those in the UK last year are quite often directly compared with Dutch flood policies concerning rivers and the sea. The Dutch do not need a river to be flooded by rain. 

A second main difference I would like to mention is the financial strategy in both countries, which is closely related to who assumes the risks and consequences of flooding. The basic approach of the two countries is quite similar. Both countries strive for cost-effective protection measures that offer adequate levels of risk. Despite being a recent concept, risk can be applied to both cases over a longer period to find the basic differences between them. 
For an event, the associated risk is usually defined as probability of that event times the results of the event. Although – again – a little simple, for us this definition will work nicely. From the definition, it follows directly that an event with a low probability but with a big result may have a similar risk as an event with a high probability but with low result.

Thinking about flooding in terms of risk helps to explain differences between the UK and the Netherlands, although slightly simplistically. The basic question at stake is how to spend your money: to prevent the probability of an event, or to deal with the effects of that same event? Is one interested in preventing floods or in dealing with the consequences? 
The Dutch have chosen for preventing floods. Well, let’s put it in a slightly more specific and correct way: over the years the Dutch flood policy has emerged as being based on preventing that large floods would destroy the economic heart of the country – the western provinces. If these would flood, the country would disappear and the remaining people could start doing something else or migrate. Please note that such a flood would still need to hit at specific places, as the water source would have to be able to flood large areas with much water in a short time. To give an example, which may be reassuring for many of you: even though Amsterdam International Airport is well below sea level, the amount of water available directly in the neighbourhood of the airport is not enough to flood it. The belt system in one of the Northern provinces, however, consists of many lakes and would have the volumes of water needed to fill complete polders. 

The embankment areas of the Dutch I discussed before are an expression of that main goal. The Netherlands’ flood policies are based on a hierarchy in safety, grown in history. This hierarchy is now under debate, but it has been a guiding principle for long: protect the west, the economic power. This resulted in measures that either moved river water away from the economic heart or measures that prevented flood water to flow from the east to the west. In practice, this has often meant that people in the east drowned in higher flood water because the water was blocked by embankments controlled by those in the west.

In recent history, suggestions are regularly made that Dutch river flood management needs to be based on new principles. Room for the River, water storage, and nature-friendly design are mentioned. I would argue, however, the same principle has been held for long time and is still structuring Dutch flood policies. In terms of the technological regime theory, I would argue that the guiding principle of river flood management in the Netherlands remains what it has been: protecting the economically and demographically important Western Netherlands. Concerning rainfall floods, a similar idea could be developed: it is simply not allowed to happen anywhere, but especially not in the economic heart of the country. 

In contrast to the Dutch, the UK main policy is to allow more frequent flooding, and deal with the effects of flooding through insurance. In a way, quite some money is spent on floods, but some of that money is spent after flooding. I have not come across good cost estimates of these two systems. It is clear that the Netherlands spend more money on flood defences than the UK, but I have not seen how much is spent in total – flood defences and flood insurance.
Within the Dutch system of prescribed high standards, the different governments put quite some money in preventing damage. In the UK, there is obviously governmental investment, but much less, and additional investment is expected from those who benefit directly. Another obvious observation is that the UK has its focus areas for protection as well: protecting London from flooding appears to be more important than of a rural area, as protecting the urban west in the Netherlands is more important.
 Nevertheless, the UK policy is more focusing on specific investments in localities. As such, the UK is world-leading in being able to maximise return on investment. This is where a major difference between the two countries can be found. 

In the UK and the Netherlands, design tools and artefacts are similar. In both countries, design requirements can be found in the safety levels. It is in the guiding principles and/or the closely related promises and expectations that the main differences can be found, with the result that safety levels in the two countries are different indeed. 
Dutch flooding policies are shaped based on the idea that floods should be prevented, whereas in the UK, damage needs to be reduced. Both approaches are based on a cost-benefit assessment, which on its own is based on a specific risk assessment, but the results are quite different. In the Netherlands, the insurability of the areas under flood threat is pretty high. The values to be protected in the west – and more and more elsewhere too – would result in enormous insurance fees. Therefore, water needs to stay out, as flooding would typically mean the end of the country. In the UK, the flood risk is different; at least the country’s existence is less at stake. The UK approach is based on flooding being one of the major issues to deal with, not the major one.
Floods and the Dutch: an automatic privilege of knowledge?

This does not mean that flood policies in the UK are worse than in the Netherlands, or vice versa for the sake of argument. Whether policies are good or bad is difficult to determine with such historical contingencies as I tried to touch upon. At the same time, history cannot really be used convincingly to accept any current policies either. The fact that Dutch water policies have strong historical roots does not make them good per definition. 
It is interesting to see that it is exactly the historical argument which tends to be used when defending Dutch involvement – both by Dutch and by others. Again, I would not like to downplay the importance of history – being a historian myself – but using the unique history of the Netherlands as evidence for the applicability of a single strategy seems to be strange. We only have one history, so who knows what would have happened in another version? 
 Furthermore, using something like a technological regime would offer as many options to stress the similarity between the UK and the Netherlands as the differences.
Please be assured that I would be the last one – well, one of the last ones – to argue against the Dutch knowing their water or having their water management arranged pretty well. Please be assured that I would be the last one – well, one of the last ones – to argue against the Dutch knowing their water or having their water management arranged pretty well. Especially the financial strength of Dutch water boards when executing their tasks appears to be a success factor. This is recognized internationally as well. During a meeting of the Water Governance Initiative (WGI) in Paris in 2013, an English consultant criticised a concept-report from the Organization for Economic Cooperation and Development on Dutch water governance for missing that point – the final report did mention it.

 I would, however, not argue that this makes the Netherlands the promised land of water management or flood policies. Many Dutch involved in the waters sector would like this to be the case; quite a few complain when experts with other nationalities are asked to draft plans. It is even official Dutch policy to export Dutch water expertise and experts. 
At the same time, I would argue that it makes sense to share knowledge and expertise, as indeed much is shared and differences between approaches can help to understand one’s own position. What I have tried to do is to suggest some first ideas, in terms of theory and actual flood management, to understand why Dutch water managers come from a different planet than their UK colleagues. Luckily, they are from the same solar system!
                                                                                                                                      © Dr Maurits Ertsen, 2015
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� Although it is good to realize than works like the Thames barrier – similar to the Maeslant barrier in Rotterdam – protect a larger area than just the large city close to it.
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