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1 Introduction 

1.1 The Iron Rhine: from disuse to use  

The Iron Rhine is the historic railway line that runs from Antwerp to Duisburg.  
In Belgium the line runs from Antwerp via Lier, Herentals, Geel, Mol, Lommel, 
Neerpelt on to the border community of Hamont. After crossing the Belgian/Dutch 
border, the line continues through the south of the Netherlands via Budel, Weert 
and Roermond to cross the Dutch/German border near Herkenbosch. From the 
border onward the line continues in Germany via Dalheim on to Rheydt (part of the 
city Mönchengladbach) where the line joins the German railway network to 
Duisburg. The railway infrastructure is still present and parts of the line are 
integrated in the railway networks of Belgium, the Netherlands and Germany for 
the transportation of freight and passengers. 
 
In the past passengers trains as well as freight trains used this route [3]1. Up to 
1991 the line was used for international freight transport from Antwerp to 
Germany. The section Roermond-Dalheim is technically outdated, because it has 
fallen into disuse during the last decade. This part is situated near the 
Dutch/German border [2]. The historical railway line as a whole has thus fallen 
into disuse as well. The historic railway line of the Iron Rhine is presented in figure 
1.1-1. 
 
Figure 1.1-1: Historic railway line of the Iron Rhine 

A ntw e rp e n

Eind hove n

Ruhr a re a

Krefe ld

M önc heng la d b a ch

KölnM a a stric ht

D uisb urg

H a sse lt

Roe rm o nd

Ve nlo

W ee rt

A 7 3

A 67

A2

A 6
7

A 5 7

E3
4

Iro n  R hine

M o n tze n line

H ig hw a y

E313

Lier

M ol
Ka ld enkirc henH e renta ls

N e e rp elt

D a lheim

Vie rse n

Bud el

D ülken

A nra th

H e rkenb o sch

The  N e the rla nd s

G e rm a ny

Be lg ium
Rhe yd t

Stud y a re a

A40

Rhine

To ng e ren

Existing  tra c k

Erke lenz

A a che n
M ontzen

                                                      
1 Used literature is indicated with number between brackets throughout the whole text of this report. 
These numbers correspond with the list in annex 1.  
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A study, commissioned by the Flemish government, was carried out in 1996 and 
1997 on the transport possibilities of the Iron Rhine [3]. This study showed an 
economic potential if the Iron Rhine was to be reactivated. The Port of Antwerp is 
expanding and with it the freight transport from and to Antwerp. The Iron Rhine 
shows to be essential for dealing with regular railway services between Antwerp 
and Germany in the future. As proposed by the Flemish government, the Belgian 
federal government adopted the results of this study in 1998. On the basis of the 
study, the Belgian federal Government has requested the Dutch Government to 
reactivate the Iron Rhine in the short term. 

1.2 The trilateral objective 

In March 1999 the Belgian, Dutch and German Ministers of Transport decided to 
investigate the possibilities of reactivating the Iron Rhine in order to co-operate in 
the Belgian request for reactivation [17]. This co-operation resulted in the study of 
which the results are presented in this document. The Comparative cross-border 
study on the Iron Rhine is initiated as an international study on the positive and 
negative effects of reactivating the historic line of the Iron Rhine and on possible 
alternative routes. The study assesses the situation ‘as though there were no 
borders’.  

1.3 Outline of the comparative cross-border study 

The study is carried out as indicated in figure 1.3-1. In this figure two major fields 
of interest can be distinguished. One field is the design of the different alternatives 
for the Iron Rhine. The other is the aspect of impact assessment.  
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Figure 1.3-1: Schematic representation of the cross-border study 
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In the following text both fields of interest and the interaction between both will be 
explained in detail. This description is linked with the layout of the report at hand. 
All chapters and its contents are indicated in figure 1.3-1. 
 
The Comparative cross-border study on the Iron Rhine starts, after this introduction 
in chapter 1, with a description of the total setting of the Iron Rhine in chapter 2. 
Chapter 2 presents a description of the historical, technical and geographical 
context of the Iron Rhine and the current and future flow of freight between the 
Port of Antwerp and Duisburg. Within these prognoses, the position of all modes 
of transport is illustrated as well as the position of the Iron Rhine. In chapter 2 
international and national policy, agreements and procedures are presented.  
 
Initially, a large number of alternatives emerged within the discussion on the Iron 
Rhine. In the Netherlands the reactivation of the original line is not considered a 
matter of course, in particular because the Roermond-Dalheim section is located in 
the ‘Meinweg’ that has been designated a protected area, by national policy as well 
as by European Directives (Bird Directive and Habitat Directive). The reactivation 
of the Iron Rhine is not possible without an extensive legal procedure, because in 
the Netherlands both types of protection require an Environmental Impact 
Assessment (EIA), laid down by law.  
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In order to comply with the Belgian request on reactivation, the Government of the 
Netherlands started the EIA-procedure for the section of the Iron Rhine on Dutch 
territory [13]. This EIA would investigate the possible temporary, limited re-use of 
the entire original line for the short term, and all the relevant routes for a permanent 
solution.  
 
The alternatives in the Dutch EIA-study were developed by order of the Dutch 
Ministry of Traffic and Water Management and the Ministry of Housing, Spatial 
Planning and Environment and laid down internationally. The alternatives were 
presented to the neighbouring countries. These alternatives only consider Dutch 
territory from the Belgian/Dutch border to the Dutch/German border and provide 
only limited information to form a sound basis for an international decision on the 
reactivation of the Iron Rhine. 
 
The study area of the Comparative cross-border study on the Iron Rhine 
The study-area for the Comparative cross-border study on the Iron Rhine is indicated in 
figure 1.1-1. The Iron Rhine runs from the Port of Antwerp to Duisburg. The Comparative 
cross-border study takes into account the area for which alternatives can be defined. In the 
international scope, alternatives can be defined between Budel in the Netherlands and 
Anrath in Germany. The two connecting sections Port of Antwerp-Budel and Anrath-
Duisburg are only described in outline in this report, because they are not discriminating for 
the different alternatives. All alternatives use these sections. Consequently, all alternatives 
included in the Comparative cross-border study are partially located in Germany and 
partially in the Netherlands. 
 
All possible alternatives are described schematically in chapter 3. In this chapter 
the whole initial scope of alternatives is examined and a selection is made of those 
alternatives that are favourable to be taken into consideration for further 
investigation in the international study.  
 
For most of the Dutch tracks, elaborate designs are drafted within the framework of 
the Dutch EIA [13]. These designs are used in the Comparative cross-border study 
on the Iron Rhine. New designs on Dutch territory made within the Comparative 
cross-border study are limited. In Germany it is necessary to draft new designs. On 
German territory technical data are collected, with which the necessity for new or 
additional railway infrastructure is determined (Bottleneck analysis). An outline of 
this analysis is presented in chapter 4. This analysis forms the basis for the designs 
on German territory and related problems in the Netherlands. The designing 
process and a description of the resulting designs are presented in chapter 4 as well. 
The design plans for German as well as Dutch territory are presented separately in 
an annex.  These designs form the input for the (environmental) impact assessment.   
 
To be able to assess the differences between alternatives in comparison to each 
other, a large number of relevant cross-border criteria are formulated on different 
subjects as transport, environment (e.g. noise, vibration, ecology), costs and the 
ability to construct the alternatives in different stages (phasing possibilities). These 
cross-border criteria and methods are formulated on the basis of legislation, policy 
plans and common practice in the three countries involved.  
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In formulating cross-border criteria and methods the following demands are made: 
• The best practical option in an international context; 
• Clear and practicable criteria; 
• Tuned to the expected impacts in constructing and exploiting railways; 
• Enable a comparison between alternatives. 
 
Chapter 5 presents these cross-border criteria and methods and describes how the 
different alternatives ‘score’ with respect to these criteria. As a reference for the 
impact assessment the autonomous situation (2020) is used. The autonomous 
situation is an estimated situation (for the investigated subjects) that could occur in 
the year 2020 without the realisation of the Iron Rhine. Some impacts can be 
limited using mitigating or compensating measures such as noise baffles and fauna 
passages. Chapter 6 presents the possible mitigating and compensating measures.  
 
Finally, the different alternatives are compared with each other. Within the 
comparison, specific attention is given to those aspects that exhibited clear 
differences between the effects produced by the different alternatives. The 
comparison is focused on issues that are considered relevant to the decision-
making process. These issues include both positive and negative effects. The 
comparison of alternatives is presented in chapter 7. This chapter is concluded with 
an overview of the results of the comparison. Chapter 8 presents an evaluation and 
the conclusions of the draft report. 
 
The annexes include listings of used documents and papers on the Iron Rhine 
(annex 1), terminology (annex 2). Annex 3 presents an overview of the designs 
plans, which are presented as a separate annex. Annex 4 presents an overview of 
the study-area with all considered alternatives. 
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2 Setting the scene for the Iron Rhine 

2.1 Introduction  

Chapter 2 presents a description on the background of the Iron Rhine. In section 
2.2 a summary of the historic context of the Iron Rhine is presented. Section 2.3 
examines the technical and geographic characteristics of the Iron Rhine. Section 
2.4 presents an overview of the economic interest of the Iron Rhine in relation to 
developments in the Port of Antwerp. The reasons to reactivate the Iron Rhine are 
presented in section 2.5. The reasons are based on future developments in the form 
of national and international policy, national and international agreements and 
prognoses on freight transport between Antwerp and Duisburg in general and more 
specific in relation with the Iron Rhine. Section 2.6 analyses possible solutions to 
accommodate the increase in freight transport from Antwerp to Duisburg. Chapter 
2 is concluded with an overview of international and national legal procedures 
(section 2.7). 

2.2 Historic context 

The Iron Rhine has had a long and turbulent history2 [1,2,3,4,5]. The first designs 
for a railway track between Antwerp and the German hinterland where drawn up in 
the 1830s after Belgian independence was realised as a result from the separation 
from the Netherlands. In order to maintain a connection with the German 
hinterland the right to pass through Dutch territory was determined in article 12 of 
the Partition treaty as drawn up in 1839. This article gave Belgium the right to 
realise a connection between Belgium and Germany across the Dutch canton of 
Sittard.  
 
However rivalry between various railway companies as well as arguments on 
economic, technical and political merits of different routes, the start of the 
construction was delayed until 1869. The ongoing discussion and delay of the right 
of way ended with a new Belgian-Dutch treaty on the 13th of January 1873. This 
so-called ‘Iron Rhine Treaty’ stipulated that with the construction of the Iron Rhine 
the former Right of Way was effectuated. The Iron Rhine Treaty can be considered 
as an international agreement [2].   
 
The construction of the German section started in 1873 and in 1879 the complete 
line from Antwerp to Mönchengladbach was opened. The Iron Rhine remained 
relatively prosperous until 1914. The existence of the line helped to establish 
industries in the Netherlands at Budel and in Belgium at Overpelt, Lommel and 
Balen. Six passenger trains a day travelled in both directions between Antwerp and 
Mönchengladbach before World War I.  
 

                                                      
2 Described in detail in [4 and 5]. 
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As a result of Dutch neutrality in World War I all transit traffic via the Netherlands 
was brought to an end. The Iron Rhine was not in use for international freight or 
passenger trains during that period. The German authorities reacted by constructing 
a new railway track from Aachen to Tongeren via Visé. This so-called Montzen 
Line was constructed with steep inclines of and tunnels. All Antwerp traffic was 
switched to this line. After World War I the Montzen Line remained in use because 
of the railways system of pricing [3]. Some international traffic still used the Iron 
Rhine after the World War I. Twelve international freight trains a day travelled in 
both directions between Antwerp and the Ruhr area, between Rotterdam and the 
Ruhr area. The Iron Rhine was to a limited extent used for (regional) passenger 
trains. 
 
During World War II there was a brief revival of the Iron Rhine to accommodate 
German army trains. In 1944 the retreating German army destructed the line. The 
American Government saw the importance of the line for the supply of their army 
and rebuilt it as a double-track at the end of the World War II. Nevertheless it 
gradually fell into disuse after the war. Double-track sections on Dutch territory 
were reduced to single-track and local passenger service on the Belgian railway 
between Mol and Hamont was replaced by a bus service. Four international freight 
trains per day ran between Roermond and Dalheim until 1970 [1]. Between 1970 
and 1991, the entire length of the line was only used on a modest scale to transport 
car parts for General Motors between Antwerp and Bochum. A so-called 
‘Hückepack’ shuttle service ran between the port of Zeebrugge via Antwerp to 
Neuss (near Düsseldorf) until 1991. 
 
The Iron Rhine as a whole has fallen in disuse, but parts of the line are still used. 
From 1978 the section between Mol and Neerpelt was used again by passenger 
trains running between Antwerp and Neerpelt. The section between Antwerp and 
Budel is used by five to ten trains a week to transport zinc ore to the zinc industries 
near Budel [5]. The section between Budel and Weert is occasionally used by 
freight trains to and from the zinc industries. The section between Weert and 
Roermond is used for passenger transport as part of the intercity connection 
between Amsterdam and Maastricht and for freight traffic. The section 
Herkenbosch-Dalheim is not in use since 1991 and the Roermond-Herkenbosch 
section is not in use since 1994 [2]. The German section from Dalheim via Rheydt- 
Mönchengladbach and further on to Duisburg is in use for passenger and freight 
traffic.  
 
A study, commissioned by the Flemish government, was carried out in 1996 and 
1997 into the transport possibilities of the Iron Rhine [3] in relation to the increase 
of traffic on the Montzen Line. This study showed an economic potential if the Iron 
Rhine was to be reactivated. The Iron Rhine was also considered essential for 
dealing with regular railway services between Antwerp and Germany in the future. 
The Montzen Line has on the longer term a limited capacity to facilitate the growth 
of freight traffic between Antwerp and Germany. An extension of the capacity of 
the Montzen Line is less favourable in respect to the Iron Rhine due to high 
inclines and the length of the line. The study showed that the Iron Rhine has an 
added value in facilitating freight traffic from Antwerp to the Ruhr area and the 
north and east of Europe, whereas the Montzen Line retains its function to connect 
Antwerp with Cologne and the south and southeast of Europe.  
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On the basis of this study, the Belgian Federal Government has requested the 
Dutch Government to reactivate the Iron Rhine on the short term. In March 1999 
the Belgian, Dutch and German Ministers of Transport decided to investigate the 
possibilities of reactivating the Iron Rhine in order to co-operate in the Belgian 
request for reactivation [17].  

2.3 Technical and geographical characteristics 

The original route of the Iron Rhine runs from Antwerp to Rheydt Gbf to Duisburg 
via Lier, Herentals, Geel, Mol, Lommel and Neerpelt on to the Belgian/Dutch 
border community of Hamont in Belgium. Figure 2.3-1 contains the route of the 
Iron Rhine with its technical characteristics. After the Belgian/Dutch border is 
crossed the line continues on Dutch territory via Budel, Weert and Roermond to 
Herkenbosch near the Dutch/German border. On German territory the line 
continues via Dalheim and Wegberg on to Rheydt where the line joins the German 
railway network to Duisburg3.  
 
Figure 2.3-1: The Iron Rhine from Antwerp to Rheydt [2] 
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The Iron Rhine from Antwerp to Duisburg is 214 km long, of which 97 km is 
located in Belgium, 48 km in the Netherlands and 69 km in Germany. Table 2.3-1 
contains the technical characteristics of the historic route of the Iron Rhine. 
 

                                                      
3 Within the current political context the Iron Rhine is considered as the line between Antwerp and 
Rheydt Gbf. In that case the length of track on German territory is approximately 19 km and the total 
length approximately 163 km.  
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Table 2.3-1 and figure 2.3-1 show that the Iron Rhine from Antwerp to Rheydt is 
double-track for more than 50%. Approximately 43% of the track is electrified but 
in three different current systems: 
• Belgium: 3 kilovolt direct current (3 kV=); 
• The Netherlands: 1.5 kilovolt direct current (1.5 kV =); 
• Germany: 15 kilovolt 16.7 -Hertz alternating current (15 kV 16.7 Hz~).  
 
Technical bottlenecks are considered to be the locations where the track is single-
track. This is the case for the track from Mol to Weert (44 km) and the track from 
Roermond to Rheydt (32 km). In respect to the permitted speed the major 
bottleneck is formed by the track from Budel to Weert where the maximum speed 
is limited to 40 km/h [2]. The speed limit of 40 km/h between Budel and Weert 
results from the current state of the track and signalling infrastructure. 
 
To facilitate the increase of freight transport by rail in the period up to 2020, 
certain technical measures have to be taken in Belgium, the Netherlands as well as 
in Germany. In Belgium track doubling from Mol to Neerpelt (and Weert) is 
necessary [6]. 
 
Table 2.3-1: Technical characteristics of the original route of the Iron Rhine [2,3] 

Section Length (km) Number of 
tracks 

Electrified (E) Permitted 
speed (km/h) 

Belgium 
Antwerp North-Herentals 47 2 E (3 kV =) 90/120 
Herentals-Mol 16 2  120 
Mol-Neerpelt 24 1  120 
Neerpelt-Budel 10 1  70 
The Netherlands 
Budel-Weert 10 1  40 
Weert-Roermond 22 2 E (1,5 kV =) 140 
Roermond - Roermond 
station  

2 2 E (1,5 kV =) 40 

Roermond - Dalheim 14 1  0 
Germany 
Dalheim-Rheydt Gbf 18 1  100/60 
Rheydt Gbf - Viersen 
Helenabrunn 

12 31 E (15 kV 162/3 
Hz ~) 

40/90/140 

Viersen Helenabrunn -  
Viersen Hbf 

3 2 E (15 kV 162/3 
Hz ~) 

90/120 

Viersen Hbf - Anrath 6 2 E (15 kV 162/3 
Hz ~) 

130 

Anrath-Duisburg 30 2 E (15 kV 162/3 
Hz ~) 

140 

1 It concerns two railway lines in Mönchengladbach: a western single-track line and an easterly 
double-track line. 
 
In the Netherlands the historic line (with additional technical measures) is one of 
the alternatives for freight transport by rail from the Belgian to the German border. 
Dutch procedures demand that an EIA has to be drafted in order to compare 
different alternatives for the Iron Rhine. These alternatives consist of new 
diversions, connecting curves, track doubling and other technical measures [6,13]. 
These alternatives form partly the basis for the Comparative cross-border study on 
the Iron Rhine. An elaborate description of the alternatives, technical bottlenecks 
and necessary measures are presented in chapter 4. 
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The obligation to design different alternatives within Dutch procedures implies that 
Germany is confronted with several cross-border alternatives near Dalheim and 
near Kaldenkirchen. Some of these alternatives consist of new connecting curves, 
track doubling, new tracks and other technical measures [6]. Germany prefers the 
reactivation of the historic line between Roermond and Dalheim, but is willing to 
accompany the Dutch procedures to study alternatives other than the historic line.  
An elaborate description of the alternatives, technical bottlenecks and necessary 
measures on German territory is presented in chapter 4. The alternatives on 
German territory form, together with the Dutch alternatives, integral alternatives 
for the Iron Rhine connection between Budel and Anrath. The railway line from 
Anrath to Duisburg does not have any technical bottlenecks.  

2.4 Economic interest 

The Port of Antwerp is from an economic viewpoint largely dependent on its 
connections with the hinterland. In Antwerp the railways have always played an 
important role. Different lines, which are connected to the hinterland by lines in 
north, south and eastward directions intersect the harbour area and docklands. 
From Antwerp freight is transported in all directions by short sea, inland shipping, 
rail and road. The main lines are oriented towards the east (Germany, Scandinavia, 
Eastern Europe and Austria) and the south (France, Switzerland, Italy, 
Luxembourg and Spain). One of the major destinations is the German Ruhr area. In 
the 19th century the seaport of Antwerp was the most important foreign port for 
German export [4].  
 
The Port of Antwerp is currently expanding and the generated flow of freight is 
growing correspondently. In Belgium the expansion of railway capacity for freight 
is considered an important alternative for transport by road. The Port of Antwerp is 
located in a highly populated area and is confronted with problems concerning 
mobility, especially on the underlying road network of Antwerp (see section 2.6.1). 
To secure the current economic position and future growth of the Antwerp port, the 
quality level of the logistical chains of transport is considered the most important 
factor [2, 3, 4].  
 
The Tractebel-study [3] shows that the capacity of the current Belgian railway 
network is too limited to accommodate the expected growth of freight from and to 
the Port of Antwerp. If capacity is not expanded the Port of Antwerp will form a 
less favourable option for shippers or transporters from the German Ruhr area. The 
Port of Antwerp will maintain its position as main port, but shippers or transporters 
will use road transport instead of rail. Road transport is very important for 
transporters from and to the German Ruhr area. This growth of road transport is 
considered to have a negative impact on the already heavily congested road 
network surrounding Antwerp. The harbour area will thus be confronted with a 
gradual decrease of expected economic growth. Belgian policy, regional as well as 
national, is therefore directed towards a shift to more sustainable transport modes 
such as water and rail (see section 2.5.1). On a European, German and Dutch level, 
the objective to shift transport from road to rail is endorsed as well (section 2.5.1). 
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The current eastbound railway line from Antwerp, the Montzen Line, is at certain 
points and sections almost at its peak considering its capacity [2,3]. Its capacity is 
expected to exceed limits in the near future. The Tractebel-study [3] on the 
transport potential of the Iron Rhine is initiated on the basis of economic 
development on a European scale. The study considers changes in transport policy, 
such as the liberalisation of rail transport, the assignment of transport costs to all 
modes of transport and the promotion of combined transport. Furthermore the 
increase of the use of containers, the growth of East European markets and the 
consequences of the opening of the Channel tunnel are taken into consideration [3]. 
The findings and conclusions of the Tractebel-study [3] form the basis for the 
Comparative cross-border study on the Iron Rhine. The findings and conclusions 
are summarized in sections 2.5.3 and 2.5.4. 
 
From an economic point of view the quality level of the Montzen Line is less 
attractive when compared to the Iron Rhine. The distance between Antwerp and 
Duisburg is 261 km for the Montzen Line and 214 km for the Iron Rhine. The 
travel time shows an even larger difference. The travel time for the Montzen Line 
is 7 hours, whereas an upgraded Iron Rhine has a travel time of 3.5 hours [15]. The 
Iron Rhine has a better long profile in comparison with the Montzen Line. 
 
Apart from economic benefits on a (inter)national scale, regional benefits of a 
reactivation of the Iron Rhine are anticipated. On the basis of a survey carried out 
in Noord-Brabant and Dutch Limburg in 1999, it can be stated that the Iron Rhine 
could have a major positive impact on the regions that are crossed by the route [2].  
The Iron Rhine does provide some interesting opportunities to open up Belgian 
Limburg, including the region around Genk, to Germany via the railways [2]. This 
however, requires the reconstruction of the Neerpelt-Hasselt line (line nr 18). In the 
Netherlands, the regions around Born and Venlo, could profit fromthe reactivation 
of the Iron Rhine. These areas might open up to (inter)national freight transport by 
rail. Previously unopened zones in Germany (Wegberg-Wildenrath and Krefeld) 
could benefit as well. Chapter 3 deals with this in more detail in the section on 
transport.  

2.5 The necessity for reactivation of the Iron Rhine 

The necessity for the reactivation of the Iron Rhine is based on the following future 
developments: 
• International and national policy on freight transport; 
• International agreements on the Iron Rhine; 
• Prognoses on freight transport between Antwerp and Duisburg;  
• Prognoses on freight transport over the Iron Rhine; 
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2.5.1 International and national policy on freight transport 

International 
European policy on freight transport focuses in several ways on encouraging 
transport by rail and over water. One of the developments is an increasing 
concentration of freight flows to a limited number of seaports from where freight is 
distributed across Europe. This concentration in ‘main ports’ is related to the 
presence of a sufficient number of good connections with the hinterland.  
 
The development of European policy also focuses on the control of the less 
favourable growth of transit traffic on European roads. The plan is to ensure that 
the increase in long distance road freight transport will, to an increasing degree, be 
taken over by transport by rail, over water or a combination of the two. Trans 
European Networks (TEN) have been designated to achieve this. These are cross-
border transport axes that include all forms of transport. Both Rotterdam and 
Antwerp play an important role in the transport of freight within Europe.  
 
The connection between Rotterdam and the European hinterland is already part of 
the TEN for road transport. The Brabant route (the connection between Breda and 
Eindhoven) is part of the TEN for combined transport (rail). The decision on the 
Betuwe Line in the Netherlands will add another link to the TEN. The Montzen 
Line, the current connection between Antwerp and the European hinterland is part 
of the TEN for combined transport. The Iron Rhine is a part of TEN for combined 
transport as well. On a national level the Iron Rhine is indicated as a conventional 
line in Belgium and Germany and as a planned conventional line in the 
Netherlands. The reactivation of the Iron Rhine as part of the TEN is therefore in 
line with European policy on freight transport. 
 
In pursuance of European policy, national policy of the three countries involved 
also states the need for an improvement in the contribution of the railways, a 
limitation on the increase in road transport and the stimulation of inland shipping.  
 
Liberalisation and harmonisation of freight transport in the different European 
countries has to create one single European market, in order to improve the 
competitive position of freight transport in relation to other modes of transport. To 
achieve this, the Trans European Rail Freight Network (TERFN) is initiated. 
TERFN improves the position of rail transport in the market through an 
improvement of costs/quality ratio of rail transport. This approach can realise 
modal shift and uses the capacity of the (international) railway network to its full 
extent. The modified 91/440/EC Directive defines the Iron Rhine as an integral part 
of the TERFN. 
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National 
 
Belgium 
Belgian policy on freight transport is directed towards sustainable mobility. In the 
last 30 years the amount of freight traffic has doubled and a major part of this 
growth (70%) is shifted towards road transport. The Federal government drafted a 
White Paper on challenges and prospects for mobility in Belgium up to the year 
2020. This paper may be considered as one of the preparatory documents for the 
Federal Sustainable Mobility Plan. One of the baseline options of this plan will be 
that the expected growth in mobility has to shift from road towards sustainable 
transport modes such as water and rail. The policy on freight transport by rail will, 
among other aspects, emphasise on resolving bottlenecks, such as the construction 
of a second access to the Port of Antwerp, the reactivation of the Iron Rhine, the 
modernisation of the Athus- Meuse Line, dedicated to freight transport etc. 
Generally, Belgian policy is directed towards an upgrading of freight lines as well 
as passenger lines. The NMBS (Belgian Railways) investment plan 2001-2010 
reflects these policy options. To connect the Iron Rhine in the main track-network 
is a priority for the policy of freight transport in Flanders. The combination with 
passenger transport would be studied in detail. Therefore the ‘reactivated Iron 
Rhine’ is indicated as a ‘main track for freight traffic’ in the binding provisions of 
the Structure Plan Flanders, as a part of the TEN. 

The Netherlands 
In the Netherlands, the policy on traffic and transport is included in the Second 
Structure Scheme on traffic and transport and in the policy document Transport in 
Balance. This document states that a continuing increase in freight traffic should to 
an increasing degree be absorbed by a more environmentally friendly modality, 
including transport by rail. Within the Second Structure Scheme on traffic and 
transport, the Iron Rhine is indicated as a transport axis for freight transport. The 
National Traffic and Transport Plan 2001-2020 has succeeded the Second Structure 
Scheme on traffic and transport. In this revised transport plan the Dutch section of 
the Iron Rhine is again included as a rail connection for freight transport. The 
ambitions on freight transport are realised in creating sufficient capacity and an 
acceptable average speed in connection with the important freight lines towards 
Germany and Belgium. In the National Traffic and Transport Plan 2001-2020, The 
Iron Rhine is mentioned as one of those international freight lines. 

Germany 
The German Ministry of Transport, Building and Housing laid down the policy on 
traffic and transport in the 2000 Transport Report on Integrated Transport Policy. 
The forecasts in this report illustrate that the transport system in Germany would 
reach the limits of its capacity if there were no control from the spheres of transport 
and investment policy. Without control and regulation there will be a large increase 
in road mileage, whilst the increase in railway transport would only be limited. 
This illustrates the need for a modal shift. According to the Federal Government, 
modal shift is necessary to accommodate the growing volume of cross-border and 
transit traffic. Germany is located at the heart of Europe and will be particularly 
affected by the increase in freight traffic.  
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To ensure the objectives on modal shift, the Federal Government has allocated a 
high level of investment for future transport infrastructure in the 1999-2002 
Investment Programme. This programme will cover the period until a New Federal 
Transport Infrastructure Plan is published. In addition to the standard programme, 
the Federal Government has adopted an Anti-Congestion Programme (2003-2007) 
to remove the most serious bottlenecks in the German transport network. In this 
Anti-Congestion Programme the Iron Rhine is explicitly mentioned as a ‘missing 
link’ for cross-border rail transport. 

2.5.2 International agreements 

The following was agreed in a Memorandum of Understanding, dated 29 February 
2000, between the Belgian Minister of Transport Ms. Durant and the Dutch 
Minister of Transport Ms. Netelenbos concerning the Iron Rhine [9]: 
 
…Belgium and the Netherlands emphasise the importance, in the continuing 
development of the internal market, of the ability to transport freight rapidly by rail 
between Belgian and Dutch ports and their hinterlands. Access to this 
infrastructure will be open to all railway companies. Both countries will work 
closely with Germany in an international study into the positive and negative 
effects of reactivating the Iron Rhine and into possible alternative routes. This 
study assesses the situation ‘as though there were no borders’. The results of this 
study should be available in March 2001, so that an international decision can be 
made mid 2001…… 
 
However, in the Netherlands the reactivation of the original line is not considered a 
matter of course, in particular because the Roermond-Dalheim section is located in 
the ‘Meinweg’ that has been designated a protected area on the basis of European 
Directives (Bird Directive and Habitat Directive). According to Dutch legislation 
the Dutch Government initiated an Environmental Impact Assessment (EIA)-
procedure for the section of the Iron Rhine on Dutch territory. Taking into 
consideration the relationship between the international study and the Dutch EIA, 
the Memorandum contains an agreement that states the Netherlands will do their 
utmost to complete the EIA for the section of the Iron Rhine that is on Dutch 
territory and have the results available in March 2001. The EIA will investigate the 
following: 
• The possible short-term and temporary, limited re-use of the entire original 

route. This temporary re-use would apply until the definitive route was brought 
into operation; 

• All the relevant routes would be studied for the definitive solution. This would 
also include consideration of the opportunities for passenger transport.  

 
If the decision-making process for the temporary and definitive route is made no 
later than 2001 and if the EIA shows that the temporary, limited use would not 
cause any irreversible environmental damage, then a few trains per day would be 
able to use the entire historic line at a limited speed, between 07:00 and 19:00  
from the end of 2001. From the end of 2002 onwards, under the same conditions of 
timely decision-making and the absence of irreversible environmental damage, 
trains could also make temporary use of the historical line in the evening and night 
at a limited speed.  
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The total number of trains (day, evening and night) is limited to a maximum of 15 
trains (8 during daytime, 4 during evening hours and 3 at night) (sum of both 
directions). It is agreed upon that possible loss of natural values would be 
compensated [9].  
 
If one of the alternative routes is considered favourable to the historic track, which 
is doubted by the Belgian Government, and this alternative route would be adhered 
by mutual decision, then this would be considered the full implementation of the 
international obligations from the Partition treaty from 1839 and the Belgian/Dutch 
Iron Rhine treaty of 1873.4 These agreements will be documented in a new treaty. 
Until the choice has been made for the definitive route, Belgium reserves all rights 
ensuing from the Partition treaty of 1839 and the Belgian/Dutch Iron Rhine treaty 
from 1873. 
 
The Memorandum of Understanding is drawn up between Belgium and the 
Netherlands, but is subscribed by the German Ministry of Transport. Germany 
prefers the reactivation of the historic line between Roermond and Dalheim, but is 
willing to accompany the Dutch procedures to study alternatives other than the 
historic line. The German Ministry of Transport has put forward the wish to draw 
up a trilateral treaty on the investments for the reactivation of the Iron Rhine after 
the final agreements.   

2.5.3 Prognoses on freight transport between Antwerp and Duisburg  

The Port of Antwerp is currently connected with the German Ruhr area by means 
of the Montzen Line. This line passes Lier, Hasselt and Tongeren in Belgium and 
continues via Aachen and Mönchengladbach on German territory to Duisburg. The 
feasibility study on the Iron Rhine [3] is based on the transport potential for the 
Iron Rhine in relation to future developments on the Montzen Line. The study 
assesses the current situation from a historical, geographical and strategic 
viewpoint and the economic role of the Iron Rhine within the scope of the study, 
which stretches from the northwest European ports to their hinterland in west and 
central Europe. The study also shows the transport demand in this area, based on 
the current and future socio-economic structure and the current division across the 
methods of transport. The transport potential of the Iron Rhine was analysed for the 
year 2020 by: 
• Developing three scenarios for modal distribution. Two of these include a clear 

shift from road to rail transport from the year 2005. All this was on the basis of 
the pursued transport policy; 

• Combining of scenarios concerning the modal division and the probable future 
share of the Belgian ports in the Le Havre-Hamburg range; 

• Translation of results into freight transport by rail via the Iron Rhine and the 
Montzen Line, which is currently the only rail track for freight transport 
between Belgium and Germany; 

• The addition of passenger transport to the freight transport to achieve a proper 
traffic simulation. 

 

                                                      
4 The treaties are described in more detail in [2]. 
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In 1992 (year of reference for the feasibility study) the market share of the Belgian 
ports in relation to the nine most important northwestern European ports was 
24.3% (163 million tons). The Port of Antwerp accounted for 104 million tons. 
24.1 Million tons were transported from Antwerp to Germany. Most freight was 
transported to Central- and Northeast Germany and further. 12.1% of all the freight 
from northwestern European ports to Germany came from Antwerp. The modal 
split of freight in 1992 between Belgium and Germany is presented in table 2.5.3-1. 
 
Table 2.5.3-1: Modal split of freight between Belgium and Germany in 1992 [3] 
 
 
 

Share Belgium-
Germany 

(%) 

Share Germany-
Belgium  

(%) 

Freight Belgium-
Germany  
(Mio tons) 

Freight Germany-
Belgium 

(Mio tons) 
Inland shipping 36.8 43.3 10.0 11.0 
Road 50.9 46.6 13.9 11.8 
Rail 12.3 10.1 3.3 2.6 
Total 100 100 27.2 25.4 
 
Prognoses on freight transport are based on the growth of use of containers, the 
growth of the German and Eastern-Europe markets and on the consequences of the 
opening of the Channel tunnel. Based on these assumptions three scenarios are 
defined for the development in modal split in the future. The scenarios are taking 
into account the current transportation policy, aiming at a modal shift from road to 
rail and other environmental friendly modes of transport: 
Scenario I:   All modes remain the market share they had in 1992 per product  

and per origin/destination;  
Scenario II:  The growth in freight transport is divided proportional over the  

three modes after 2005; 
Scenario III:  After 2005 50% of the growth in road transport is taken over by 

rail transport. The other 50% is taken over by inland shipping. 
 

Scenario I is a status quo-scenario. The market share and modal split are equal to 
the level they had in 1992. In Scenario II and scenario III there is a shift in the use 
of transportation modes corresponding to the European and Belgium policy for 
sustainable transport.  
 
All scenarios show a growth in freight transport between Belgium and Germany, 
from 53 million tons in 1992, to 79-81 million tons in 2010 and 101-107 million 
tons in 2020. The share of rail transport in 2020 in the modal split depends on the 
adopted scenario. The share stays equal to the 1992-level (11%), grows to 17% in 
scenario II or to 19% in scenario III. Due to this growth in rail transport the share 
of road transport diminishes. The share of inland shipping also depends on the 
adopted scenario. In table 2.5.3-2 the modal split (in percentage) of freight between 
Belgium and Germany in scenario I, II and III is shown. Table 2.5.3-3 shows the 
modal split in million tons.  
 
Table 2.5.3-2: Modal split (%) of freight between Belgium and Germany [3] 
Modes Road 

(%) 
Rail 
(%) 

Inland shipping 
(%) 

Total 
(%) 

Scenario I II III I II III I II III I II III 
1992 48.9 48.9 48.9 11.2 11.2 11.2 39.9 39.9 39.9 100 100 100 
2005 49.2 49.2 48.3 11.3 11.3 11.3 39.5 39.5 40.4 100 100 100 
2010 49.2 48.0 42.7 11.3 13.4 14.1 39.5 38.6 43.2 100 100 100 
2020 48.7 45.1 33.3 11.3 17.2 18.5 40.0 37.7 48.2 100 100 100 
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Table 2.5.3-3: Modal split (mio tons) of freight between Belgium and Germany [3] 
Modes Road 

(mio tons) 
Rail 

(mio tons) 
Inland shipping 

(mio tons) 
Total 

(mio tons) 
Scenario I II III I II III I II III I II III 
1992 25.7 25.7 25.7 5.9 5.9 5.9 21.0 21.0 21.0 52.6 52.6 52.6 
2005 34.6 34.6 35.7 8.0 8.0 8.3 27.7 27.7 29.9 70.3 70.3 73.9 
2010 39.0 38.0 35.7 9.0 10.6 11.7 31.3 30.6 36.1 79.4 79.1 83.5 
2020 49.5 45.5 35.7 11.5 17.3 19.8 40.7 38.1 51.8 102 101 107 
 
The study firstly shows that the need for transportation between the Port of 
Antwerp and Germany grows in all realistic scenarios. Secondly this study shows 
that the need for rail transport will have a strong or even very strong growth. 
Combined with the lack of capacity and the difficulties on extending the capacity 
on the Montzen Line this leads to the conclusion that there is potential for a second 
railway connection between the Port of Antwerp and Germany. Reactivation of the 
Iron Rhine is a possibility for extending this capacity on the short (and the long) 
term for freight transport between the Port of Antwerp and Northwest-Europe.  
 
The expectations for a substantial shift from road to rail transport can only be 
materialised if the second railway access to Antwerp-North is brought into service. 
This access line will connect the harbour railway network with the Montzen Line 
and the other lines to the south, thus relieving the existing line in Antwerp, which 
connects with the Iron Rhine. This line may be in use in 2010. If the Iron Rhine has  
been brought back into use together with the construction of the second railway 
access line, it will account for approximately 40% of the railway traffic from the 
Belgian ports to Germany. 

2.5.4 Prognoses on freight transport on the Iron Rhine  

The Tractebel-study 
The potential freight volume as presented in section 2.5.3 is translated to prognoses 
for the number of freight trains for the Iron Rhine (and the Montzen Line), based 
on the assumptions that rail transport takes place during 250 days per year, that 
trains are loaded with 800 tons (net) per train and that empty trains are taken into 
account [3]. Table 2.5.4-1 presents the number of cross-border freight trains for 
three scenarios. This table takes into account the number of cross-border trains for 
the Iron Rhine as well as the Montzen Line for the year 2010 and 2020. 
 
Table 2.5.4-1: Prognoses for number of freight trains per working day in both 
directions for the Iron Rhine and the Montzen Line [3] 
 2010 2020 

Scenarios I II III I II III 
Iron Rhine  
Belgium ↔ the Netherlands (B↔NL) 44 50 51 52 74 82 
The Netherlands↔Germany (NL↔D) 28 37 38 35 70 76 
Montzen Line 
Belgium ↔ Germany (B↔D) 48 58 64 59 90 103 
 
The highest number of trains for the Iron Rhine is found in scenario III, with 82 
cross-border freight trains per day in the year 2020. In scenario I and II, the number 
of cross-border freight trains amount up to respectively 52 and 74 in the year 2020. 
The Montzen Line amounts to 59, 90 and 103 cross-border trains per day in the 
year 2020 for respectively scenario I, II and III.  
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Conclusively, if only the Montzen Line is in operation, the total number of cross-
border trains could amount up to 185 trains (82+103) in scenario III. This number 
of trains on the existing Montzen Line has negative implications on the Belgian 
and German timetables and on the environment. This might jeopardise the 
realisation of a fast, reliable and regular connection between Antwerp and 
Duisburg. The Tractebel-study concludes that the Iron Rhine must be considered an 
essential additional connection between the Port of Antwerp and the German Ruhr 
area.  

The international continuation 
The outcome of the Belgian Tractebel-study as presented in table 2.5.4-1 was 
followed by an international approach, in order to comply with the Belgian request 
for reactivation of the Iron Rhine. To facilitate the trilateral deliberations on the 
reactivation, steering committees and working groups were formed on different 
official levels. The levels comprised an official level, a technical level and a level 
that comprised experts from the countries involved: 
• On an official level an Iron Rhine steering committee is formed consisting of 

representatives from the transport ministries, railway operators, infrastructure 
managers and infrastructure administrators from Belgium, the Netherlands and 
Germany; 

• On a technical level an Iron Rhine technical working group is formed consisting  
of representatives from the railway operators, infrastructure managers and 
infrastructure administrators, supplemented by members from the transport 
ministries. The technical working group supports the steering committee; 

• On an expert level an Iron Rhine expert group is formed consisting of 
representatives from the infrastructure managers, infrastructure administrators 
and several professional officials. The expert group supports the technical 
working group and the steering committee. 

 
Within the different levels of international deliberations the prognoses, as 
presented by the Tractebel-study, were discussed and adjusted several times on the 
basis of changing and renewing insights on the Iron Rhine. The outcome of these 
discussions is summarised below.  
 
In 1998, on the basis of the above mentioned Tractebel-study, the Iron Rhine 
steering committee concluded that the option that the scenario I (the three modes of 
transport each keep the market share they had in 1992) was the most realistic basis 
for practical calculations of the expected use of the Iron Rhine [6]. The prognoses 
were determined by B-Cargo and DB-Cargo. The total number of cross-border 
freight trains was at that time established on 44 trains per day in the year 2020. 
 
The Iron Rhine steering committee adjusted these prognoses in March 1999 [10] to 
36 trains per day in the year 2020 based on pessimistic scenarios of rail transport 
development [8]. They were adjusted again at the end of 1999 because the previous 
prognoses were considered rather ‘conservative’. Several new transport flows were 
identified that had not been taken into account in the original prognoses by DB-
Cargo and B-Cargo. The original figures were therefore adjusted as indicated in 
table 2.5.4-2, at the request of the transporters. The total number of cross-border 
freight trains was established on 43 trains per day in the year 2020.  
 



 
   
  30 
 
 

 
 
 

 

Table 2.5.4-2 presents an overview of the evolution on the prognoses for the Iron 
Rhine expressed in the total number of Iron Rhine trains, including transit 
transport. These figures do not include national passenger trains or other freight 
trains using (parts) of the existing track in 2010 and 2020. 
 
Table 2.5.4-2: Evolution on the prognoses for the Iron Rhine [8] 
 Tractebel-study 

scenario I [3] 
(1997) 

Technical working 
group [6] 

(July 1998) 

Steering 
committee [10] 
(March 1999) 

Technical working 
group [8] 

(October 1999) 
2005 - 31 (B↔NL↔D) 26 (B↔NL↔D) 32* (B↔NL↔D) 
2010 44 (B↔NL) 

 28 (NL↔D) 
36 (B↔NL↔D) 30 (B↔NL↔D) 36* (B↔NL↔D) 

2020 52 (B↔NL) 
 35 (NL↔D) 

44 (B↔NL↔D) 36 (B↔NL↔D) 43* (B↔NL↔D) 

* These figures should be considered the ‘lower limit’ for freight transport over the Iron Rhine, while 
the most optimistic scenario (III) from the Tractebel-study  should be seen as the ‘upper limit’ [8]. 
The figures in the last column form the starting-point for the Comparative cross-border study. 
 
The prognoses from the feasibility study were adjusted due to the realisation of a 
second multi modal terminal in Duisburg, the growth of combined freight traffic 
and the changed occupation per train [8]. 

2.6 Possible solutions 

Freight transport from Antwerp to Duisburg is increasing and from the sections 
above it is concluded that there is a market potential for the Iron Rhine if this line 
is to be reactivated. The Iron Rhine is one of the possible solutions to facilitate the 
increased flow of freight traffic. Other solutions can be found in the use of other 
modes of transport or other existing railways. This section weighs the advantages 
and disadvantages of other possibilities than the Iron Rhine to facilitate the growth 
of freight transport between Antwerp and Duisburg. 

2.6.1 Road transport 

Road transport may be considered a possible solution to facilitate the growth of 
freight traffic between Antwerp and Germany. Besides the fact that road traffic is 
not encouraged neither in international policy nor in national policy, another major 
problem rises caused by the current traffic flow around Antwerp. The key problem 
of dealing with the traffic around Antwerp is that the large majority of road traffic 
has to pass over the circular road surrounding Antwerp (Ring R1).  
In addition to the transport originating from the Port of Antwerp, account should 
also be taken of a considerable volume of transit transport from the Netherlands. 
The Kennedy tunnel forms a bottleneck as well. Obstructions on the Antwerp-Ring 
or in the tunnel could in certain cases result in considerable tailbacks, with all the 
associated economic consequences [2]. Around Antwerp the problem concerning 
congestion became apparent in the mid 1990’s. In the period 1991-1996 the 
number of congestion-hours tripled [3]. Taken into account the expansion of the 
Port of Antwerp and the economic developments in the region, the congestion 
problems around Antwerp will increase as well. These problems are likely to 
hinder the long-term development prospects of the port and surrounding industrial 
areas [2,3]. 
 



 
   
  31 
 
 

 
 
 

 

Current congestion problems exist in Nordrhein-Westfalen as well. This federal 
state of Germany is one of the most densely populated and most industrialised 
regions of Europe. Within the centre of this state, congestion-sensitive corridors 
come together with the Rhine (North-South) and the industrial centres between the 
rivers of the Ruhr and the Lippe (East-West) [3]. The current congestion-problems 
are likely to intensify in the period up to 2010 as underlined in the 2003-2007 Anti-
Congestion Programme published by the Federal Government. This programme 
indicates approximately 20 infrastructure projects (road, rail and water) in 
Nordrhein-Westfalen alone, to abate the problem of congestion [19]. 
 
The current (and future) congestion problems are putting a lot of pressure on the 
physical accessibility of Antwerp and the Ruhr area. The economic costs, in terms 
of additional costs resulting from lost time and lack of reliability with respect to 
delivery times, is increasing to such an extent that alternative forms of transport, 
such as rail and water, might become essential. In the light of the predicted increase 
in road congestion around Antwerp and in the Ruhr area, the development of 
practical alternatives to road transport is a matter of urgency.  

Conclusions on road transport vs. the reactivation of the Iron Rhine 
On the connection Antwerp-Duisburg, road transport is of large importance for 
freight transport. Road transport is however under pressure in the Antwerp region 
as well as in the German Ruhr area. Not only in terms of congestion, but also in 
terms of policy, directed towards more environmentally sound modes of transport.  
The transport movements may rise (indicative) with 5.000 trucks per day if the Iron 
Rhine is not reactivated [13]. This increase will contribute to the current (and 
future) congestion in the region of Antwerp. Let alone the aggravation of the 
current and future congestion problems in the Ruhr area and the negative impacts 
on the connecting roads between Antwerp and Duisburg. Major bottlenecks may 
rise on the already heavily congested road network around Eindhoven in the 
Netherlands as well.  
 
The congestion problems in Belgium as well as in Germany form, from a strategic 
viewpoint, the basis of the renewed interest in the Iron Rhine [2]. The Iron Rhine 
offers a favourable alternative to road transport. Reactivation can realise a 
considerable modal shift from road transport to rail and is in line with international 
and national policy. The Antwerp-Germany relationships on its own can increase 
the market share of the freight transport by rail significantly by bringing the Iron 
Rhine back into operation [2]. This reactivation is underlined by the Anti-
Congestion Programme released by the German Federal Government (see section 
2.5.1) in which the Iron Rhine is explicitly mentioned as a ‘missing link’ for cross-
border rail transport. 
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2.6.2 Modal shift 

If road transport is considered a less favourable option to facilitate the growth of 
freight transport, modal shift from road to rail or water should be encouraged. In 
the current situation rail transports only accounts for 11% of all freight, whilst 
inland shipping and road transport accounts for respectively 40% and 49% (see 
section 2.5.3). Inland shipping will retain its position (or even increase) within all 
economic scenarios.  
 
There is however a strong growth in container handling [2,3]. The logistics of 
continually increasing volumes of cargo, often transported in containers, provides 
market perspectives for inland shipping as well as for rail transport. Due to the 
relatively low handling costs, containerised cargo is suitable for combined 
transport. On the relation between Antwerp and Germany the reactivation of the 
Iron Rhine may account for a doubling of the market share of containerised 
transport on the long term [2,3].  
 
The geographical hinterland of Antwerp for containerised transport by road is 
however limited. Approximately 90% of the transport has a destination within 400 
km of the Port of Antwerp [2,20]. Modal shift could therefore be encouraged if 
short distance rail concepts can be organised alongside the long distance concepts. 
In this, the following characteristics should be taken into account: 
• A strong concentration in the relevant region of industry and population is 

necessary for short distance railway concepts. This will enable the pre-transport 
and post-transport to remain limited and the necessary critical mass to be 
present to be able to provide the high frequency of freight transport that is 
absolutely necessary to provide a service comparable to road transport [2];  

• Because of the limited flexibility of rail compared to road transport, it must 
always be possible to use alternative modes of transport to cater for the peaks;  

• It is difficult to compete with road transport for short distances, in particular 
because of the costly pre-transport, post-transport and transhipment that has to 
be organised [2]. 

Conclusions on the Iron Rhine and the encouragement of modal shift   
The reactivation of the Iron Rhine fulfils all the conditions for short and long 
distance concepts. Antwerp and the Ruhr area are strongly industrialised and 
densely populated areas between which there have traditionally been heavy flows 
of freight traffic [2,3,13]. Because of the location of the Ruhr area near the river 
Rhine and the well-developed road network, there is always the possibility of 
organising a high degree of exchange between the transport modes [2]. The 
technical characteristics of the Iron Rhine also provide much more favourable 
conditions for pricing competition with road transport and with, for example, the 
Montzen Line (see section 2.6.3). Bearing in mind that containerised transport will 
increase in the period up to 2010, it is evident that the Iron Rhine offers 
opportunities to meet the necessary modal shift from road to rail, even on the short 
term and with a relatively limited amount of infrastructure measures. 
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2.6.3 Existing railways 

Other railways connecting the Port of Antwerp with Duisburg may accommodate 
the growth of freight transport. Two major lines are distinguished for this 
connection. In the first place, the Montzen Line which curves southward to Aachen 
and north to Mönchengladbach. Secondly the Betuwe Line in the Netherlands 
connecting Rotterdam with the German Ruhr area, passing the border near 
Emmerich. Both lines are described in comparison with the Iron Rhine. 

The Montzen Line in comparison with the Iron Rhine  
All current rail freight between Antwerp and Germany is being transported over the 
Montzen line. However, the capacity of the Montzen Line will in the long term be 
too limited to be able to accommodate the increasing demand for freight transport. 
In principle, the Montzen Line does have some capacity to cater for the increase in 
freight transport, but additional capacity is needed to deal with the expected 
increase in demand for transport [3].  
 
The main disadvantage of expanding the capacity of the Montzen Line is the length 
of the route, the great differences in altitude and technical bottlenecks like the 
Botselaertunnel near the Belgian-German border. 
 
Compared in distance between Antwerp and Rheydt freight station, the Iron Rhine 
(214 km) is shorter than the Montzen Line (261 km). The shorter length of the Iron 
Rhine implies that more favourable, competitive costs per unit freight can be 
guaranteed. This will become even more important because of the gradual 
liberalisation of the railways, whereby in the future the use of the railway 
infrastructure might be calculated at marginal costs. In this light, connecting two 
points by the shortest route is essential to be able to keep the costs to a minimum5. 
The Iron Rhine has a linear profile that is more levelled, compared to the current 
route via Montzen. This offers possibilities to transport greater loads by train 
without having to use additional locomotives. On the Iron Rhine 2,070 tons of 
cargo may be transported by one locomotive from Belgium to Germany, on the 
Montzen Line this weight is limited to 1380 tons. In the opposite direction the 
weight on the Montzen Line is even limited to 800 tons6 [15]. The transport time is 
shortened from 7 hours on the Montzen Line to 3.5 hours on the Iron Rhine [15]. 
These advantages would result in a reduction in the cost price per tons per km [13].  
 
Furthermore, the regular service from Antwerp to Germany used to focus on the 
south of Germany. However, the regular service to north and central Germany 
(Ruhr area) has increased considerably. Conclusively, the Iron Rhine offers a 
qualitatively more appropriate route in comparison with the Montzen Line and can 
also serve the regular services to Scandinavia and Eastern Europe [2].  

                                                      
5 The marginal costs, as defined by the new European Directive, modifying Directive  9 
95/19/EC, may include or be composed of train-km costs, number of stops, etc.or may take 
into account, for instance, insufficient capacity. The length of track will however be of 
principal influence to the marginal cost. 
6 The limitations in transport from Belgium to Germany arise between Visé and Montzen. 
In the opposite direction the limitations occur between Aachen West and Montzen. 
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The Betuwe Line in comparison with the Iron Rhine  
The Betuwe Line from Rotterdam via Zevenaar and Emmerich to Duisburg will be 
operational in 2005. This line is dedicated for freight transport and the capacity of 
the German section of this line will be fully used in 2015. Using the Betuwe Line 
as an alternative for the Iron Rhine would imply a rerouting via Roosendaal and 
Rotterdam in the Netherlands, the turning of trains at a shunting yard near 
Rotterdam (Kijfhoek) and a very expensive further upgrading of the section 
Dutch/German border near Emmerich to Oberhausen in Germany. The Iron Rhine 
is clearly shorter than the Betuwe Line. The limited capacity of the Betuwe Line 
implies that it may not be considered a structural alternative for the transport of 
cargo from the Port of Antwerp to the German hinterland. The Betuwe Line is not 
perceived as an alternative or a competitor of the Iron Rhine, but instead as another 
part of the Trans European Network for the stimulation of freight transport by rail 
[2,13]. The Iron Rhine and the Betuwe Line each have a specific role to play in the 
transport between the ports and their hinterlands. The Betuwe Line will add a new 
connection (railway link) as a part of the TEN between Rotterdam and the 
European hinterland [13].  

Conclusions on the Iron Rhine in comparison with other railways 
The Iron Rhine is considered an addition rather than an alternative or a competitor 
for the Montzen Line or the Betuwe Line. In comparison with these lines the Iron 
Rhine is the shortest, easiest and therefore potentially the cheapest direct rail 
connection between Antwerp and Duisburg. Compared to the Montzen Line the 
additional value of the Iron Rhine is further underlined by: 
• The reactivation of the existing Iron Rhine route minimises the capital 

expenditure and has few limitations with respect to the size of the rolling stock 
[2]; 

• A non-electrified Iron Rhine using diesel locomotives would ensure limited 
renovation costs and no need to change locomotives and therefore result in 
increased timesavings [2]. These locomotives have to be specially equipped in 
view of three different security systems that exist in the countries concerned. 

• An additional hinterland connection leaves possibilities to cope with congestion 
in case of calamities on other railways.  

2.7 International and national procedures 

Reactivation of the Iron Rhine encounters several international and national legal 
procedures. These procedures vary from relative simple procedures as planning 
permissions to lengthy procedures as Environmental Impact Assessments (EIA). In 
this section all foreseeable, relevant procedures are described, which may come at 
hand in reactivation of the Iron Rhine, depending of course, on the alternative 
chosen. Prior to this study juridical discussions took place regarding the necessity 
of the procedures. Yet this question is not pursued within the framework of this 
study and the trilateral agreements are taken as a starting point. 
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2.7.1 International 

In order to comply with the EU Bird Directive (79/409/EC) and the EU Habitat 
Directive (92/43/EC), the environmental effects of the reactivation of the historical 
track of the Iron Rhine (and/or its alternatives) have to be assessed. The historic 
line of the Iron Rhine (or its alternatives) intersects or passes several areas that are 
designated within both Directives. The Directives aim at the conservation of 
natural and wild species and their habitats. Besides taking measures to prevent 
deterioration of the quality of habitats, the Directives indicate special protection 
areas. These Bird and Habitat Directive areas can be found in Belgium, the 
Netherlands as well as in Germany.  
 
In Belgium the historic line crosses, among others, the ‘Hageven met 
Dommelvallei’, ‘Beverbeekse Heide met Warmbeek’ under the Habitat Directive 
and intersects the ‘Hamonterbeek’, ‘Hageven’, ‘Buitenheide’, ‘Stamprooierbroek 
‘and ‘Mariahof’ under the Bird-Directive. In the Netherlands the historic line 
(and/or its alternatives) intersects or passes, among others, the ‘Meinweg’ near 
Roermond, the ‘Weerter- and Budelerbergen’ near Weert and the ‘Grote Peel’ near 
Deurne. In Germany the historic line (and/or its alternatives) intersects or passes, 
among others, the ‘Schwalme-Nette Platte’ between Brüggen and Nettetal, 
‘Schwalm Knippertzbach’, ‘Raderveekes und Lüttelforster Busch’ near 
Niederkrüchten and Wegberg and the ‘Elmpter Schwalmbruch’ near Brüggen and 
Niederkrüchten. In order to comply with the European Directive attention is paid to 
all Bird and Habitat Directive areas within the study area from Budel to Anrath, 
which may possibly be influenced by the reactivation of the Iron Rhine or the 
construction of different alternatives.  
 
The Member states have to take suitable measures to make sure that the quality of 
natural habitats and the habitats of special protection zones do not deteriorate and 
that the species are not disturbed. Plans and projects close to or in a EU Bird or 
Habitat Directive area can only be permitted if it is guaranteed that the natural 
features, on the basis of which they are indicated as a Bird or Habitat Directive area 
have no significant negative impact. The Bird and Habitat Directive do, 
nonetheless, not provide specific argumentation for criteria, such as ‘significant 
consequences’. In the upcoming years, the details of this must be completed in 
compliance with both national and international policy. In the light of the 
conservation obligations from both Directives, a sense of quality must be attached 
to the concept of ‘significant consequences’.     
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2.7.2 Belgium 

Track doubling of the section Mol-Budel might prove necessary if the critical limit 
of the increased number of freight trains and/or in combination with the passenger 
trains Neerpelt-Weert is reached. The current earthworks provide room for double-
track, because the Iron Rhine was double-tracked in former days. This means that 
practically no expropriation would be necessary with the exception of the possible 
construction of level-free crossings.  
 
In the Flemish legislation an environmental report attached to a building 
permission is required if it concerns the construction of new track or a fundamental 
change of the existing railway track over a long distance. In the case of the Iron 
Rhine an environmental report is necessary if the track between Mol and Budel is 
doubled, because this would result in, among others, an increase in the number of 
trains, which causes an increase of noise-affected residential and nature areas. The 
impacts on Belgian territory relate to nuisance rather than new land take. Land take 
is only envisaged when new level-free crossings have to be constructed. 
 
Track doubling requires a building permission and a Ministerial order that confirms 
the works of common public importance and authorizes the expropriation if 
necessary. 
 
In order to comply with the EU Bird and Habitat Directive an assessment has to be 
made to examine if the project (firstly an intensification from 1 to 15 trains and 
next to 43 trains) might have significant negative impacts on designated habitats 
and species between Neerpelt and Hamont and if degradation of the typical natural 
characteristics can be prevented. 

2.7.3 The Netherlands 

On the request of the Belgium Government on the reactivation of the Iron Rhine, 
the Netherlands started Dutch legal procedures to comply with this request. 
Because the reactivation of the Iron Rhine might involve the reactivation of the 
historic route, which intersects the ‘Meinweg’ (Bird Directive area), the procedure 
of the Environmental Impact Assessment (EIA) (‘Milieu-effectrapportage’) 
procedure is followed. This procedure is combined with the Infrastructure Act 
(‘Tracéwet’). The combined procedure involves the following steps: 
• The notification of intent (‘Startnotitie’); 
• Public hearing and the formulation of guidelines for the EIA (‘Inspraak en 

Richtlijnen voor de Trajectnota/MER’); 
• Drafting and the announcement of a combined Design/EIA report 

(‘Trajectnota/MER’); 
• Public hearing and examination (‘Inspraak en toetsing’); 
• The ministerial decision on the continuation of the project 

(’Standpuntbepaling’). 
 



 
   
  37 
 
 

 
 
 

 

The combined procedure (EIA and Infrastructure Act) could take a minimum of 
five years procedural time. The duration is in part determined by statutory periods 
for public hearing and examination of the contents of the EIA. The notification of 
intent is already published at the end of 1999 and the Dutch Government will 
finalize the combined Design/EIA report in May 2001. The ministerial decision on 
the continuation of the project will be taken on the basis of public hearing and 
future agreements with the German and Belgian ministers of transport. 
 
In order to comply with the EU Bird and Habitat Directive an assessment has to be 
made to examine if the project might have significant negative impacts on 
designated habitats and species.   

2.7.4 Germany 

The German part of the historic line of the Iron Rhine, the section between 
Dalheim and Rheydt Gbf, is still in operation for freight and passenger trains. No 
special procedures are required for the modernisation of the existing track. For all 
the alternatives involving the realisation of new tracks or the realisation of a second 
track next to an existing track, legal procedures within the German State 
Infrastructure Plan (‘Bundesverkehrswegeplan’) need to be completed: 
• Pre-planning (‘Vorplanung’); 
• Costs-Benefit analysis (‘Wirtschaftlichkeitsrechnung’);  
• The draft of design plans in accordance with: 

• Spatial Planning Procedure (‘Raumordnungsverfahren’); 
• Expropriation procedure and EIA (‘Planfeststellungsverfahren mit 

Umweltverträglichkeitsstudie’);  
• Financial agreements (‘Finanzierungsvereinbarung’). 

 
These procedures would take a minimum of five years procedural time. Before the 
procedures within the German ‘Bundesverkehrswegeplan’ can start, two essential 
steps have to be taken. Firstly, it is necessary to have an international agreement 
between Germany, the Netherlands and Belgium concerning the construction of 
infrastructure and secondly the supply of evidence that the customary criteria of 
profitability have been complied with (at least as far as the German section is 
concerned) through a cost-benefit analysis. 
 
The German Parliament (‘Bundestag’) decides on the inclusion of the Iron Rhine in 
the Priority plans (‘Bedarfsplan’) after which the technical and legal procedures 
within the ‘Bundesverkehrswegeplan’ can start. 
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3 Scoping of alternatives 

3.1 Introduction 

In March 1999 the Belgian, Dutch and German Ministers of transport decided to 
investigate the possibilities of reactivation of the Iron Rhine in order to cooperate 
in the Belgian request for reactivation. Upon this request the Dutch Government 
started an Environmental Impact Assessment (EIA)-procedure in order to comply 
with Dutch legislation. Within the Dutch EIA-procedure several alternatives were 
defined, which were similar to and partially based on past studies on the Iron Rhine 
[1,3]. At the same time, a Comparative cross-border study was initiated to assess 
the possibilities for reactivation as if there were no borders (section 2.5.2). Within 
the Comparative cross-border study, some of the alternatives formulated in the 
Dutch EIA were trilaterally adopted in the period 1998-2000, others were excluded 
on the basis of environmental and spatial consequences, costs, and national policy 
regarding the reactivation of the Iron Rhine.  
 
Section 3.2 reviews the recent history and scoping of alternatives for the 
reactivation of the Iron Rhine on the basis of past studies initiated by the European 
Union, the Flemish Regional Government and the current Dutch EIA initiated by 
the Dutch Government, but also on the trilateral discussions and (inter) national 
perspectives. 
 
In section 3.3 the scoping of alternatives is presented in respect to several criteria 
as defined within the trilateral discussions on the Iron Rhine. In section 3.3.1 the 
different criteria are defined. Section 3.3.2 presents all alternatives that are taken 
into account in the scoping process. All alternatives are described, together with the 
arguments to include or exclude the alternative in the Comparative cross-border 
study on the Iron Rhine. Section 3.3.3 presents an overview of the scores and the in 
or exclusion of alternatives.  

3.2 The recent history of alternatives for the Iron Rhine 

A large number of alternatives for the Antwerp-Duisburg connection, apart from 
the historic line, have been developed or formulated in the period from 1991 to 
2000. These alternatives are formulated in several documents from different 
sources and different incentives. The alternatives for the Iron Rhine are presented 
in figure 3.2-1 and described briefly. The alternatives around the Meinweg area are 
indicated in the map in annex 4. All alternatives are described in chronological 
order. 
 
In 1991 PROGNOS presented a study on the Iron Rhine railway link between 
Antwerp and the Rhine-Ruhr area [1], initiated by the Directorate-General for 
Transport of the Commission of the European Communities. The potential for 
freight transport on the Iron Rhine was underpinned with this study.  
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Within this study it is concluded that there are possibilities to reactivate the historic 
line as well as an alternative via Turnhout, Eindhoven and Venlo7. The PROGNOS 
study concludes however, that this so-called ‘Eindhoven’ alternative should be 
considered an alternative route connecting Antwerp with the Rhine-Ruhr area, 
rather than an alternative for the Iron Rhine. The feasibility of the ‘Eindhoven’ 
alternative should be judged on its own merits and on considerations relating to 
local industrial demand and the areas desire to be directly linked to both major 
North sea ports Antwerp and Rotterdam. 
 
Moreover, the PROGNOS-study concludes that the ‘Eindhoven’ alternative could 
have an added value in passenger transport from Antwerp to Eindhoven, rather 
than freight transport. The potential for passenger traffic is however questioned 
within the PROGNOS-study. 
 
Figure 3.2-1: Schematic overview of the alternatives for the Iron Rhine 
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7 Within the PROGNOS study, alternatives are coded A and B, instead of F0 in figure 3.2-1. 
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In the feasibility study in 1996-1997, commissioned by the Flemish government, 
the transport potential for the Iron Rhine was investigated on the basis of a short 
and long term market analysis for nearby and remote markets. This analysis is 
described in detail in chapter 2 [3]. Within the study, several alternatives where 
formulated and assessed. The ‘Eindhoven’ alternative as formulated in 1991 in the 
PROGNOS-study, was again taken into consideration. The ‘Eindhoven’ alternative 
was assessed on the basis of financial and environmental impacts. The ‘Eindhoven’ 
alternative needs extensive new infrastructure and was excluded from the study by 
the steering committee on the Iron Rhine8 in 1996 on the basis of negative 
(environmental) impacts, insufficient potential in passenger traffic and large 
investment costs. Other alternatives were formulated to avoid the cross-border 
nature reserve between Roermond in the Netherlands and Mönchengladbach in 
Germany (Maas-Schwalm-Nette). The ‘Meinweg’ in the Netherlands is part of this 
cross-border nature reserve. To avoid the most vulnerable areas within this cross-
border nature reserve a set of four alternative routes were described [3]: 
• The ‘Brüggen’ alternative (A1 in figure 3.2-1); 
• The ‘Maasroute’ alternative (B in figure 3.2-1); 
• The ‘Heinsberg’ alternative (HB in figure 3.2-1); 
• The ‘Noordervaart’ alternative (C in figure 3.2-1). 
 
Both the ‘Heinsberg’ alternative and the ‘Noordervaart’ alternative were excluded 
from the study9. The ‘Heinsberg’ alternative curves widely southward from 
Roermond in the Netherlands to the existing railway line in the urbanised centre of 
Heinsberg in Germany. To realise a connection with the terminal in the centre of 
Heinsberg it would be necessary to demolish a large number of houses. Besides 
this, the new connection would cause significant environmental impacts such as 
noise nuisance on the urbanised area of Heinsberg. The ‘Noordervaart’ alternative 
means a large deviation from the existing line and necessitated extensive new 
tracks. This new track follows the canal of the Noordervaart in the Netherlands.  
 
As indicated in section 2.2.4, an Iron Rhine steering committee and an Iron Rhine 
technical working group were established following the decision of the three 
Transport ministers. The steering committee comprises representatives from the 
transport ministries, railway operators, infrastructure managers and administrators 
from Belgium, the Netherlands and Germany. The technical working group 
comprises representatives from the railway operators, infrastructure managers and 
infrastructure administrators supplemented by members from the transport 
ministries and it supports the steering committee. An Iron Rhine expert group 
supports the technical working group. Summarising the organisational structure 
within the Iron Rhine is as follows: 
• Steering committee (official level); 
• Technical working group (technical level); 
• Expert group (operational level). 
 
Within the trilateral meetings on different levels on the alternatives for the Iron 
Rhine, additional alternatives were brought in and discussed. These alternatives 
originated mainly from the EIA-procedure the Dutch Government started in 1999.  

                                                      
8 Decision of the Iron Rhine steering committee dd. 27th March 1996. 
9 Decision of the Iron Rhine steering committee dd. 4th July 1996. 
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The Dutch EIA-procedure was preceded by a quick-scan into the possibilities for 
the historic line as well as alternative routings and tracks [26]. The alternatives in 
the quick-scan were based on the necessity to avoid areas with natural values, such 
as the ‘Meinweg’ and the ‘Weerter and Budelerbergen’10. The alternatives defined 
in the quick-scan are not entirely new ideas: they largely correspond with the 
alternatives formerly developed within studies on the reactivation of the Iron Rhine 
as mentioned earlier in this section [1,3]. The alternatives are presented in figure 
3.2-1. The alternatives from the quick-scan are, among others, discussed within the 
trilateral steering committee [16] and comprise:  
 
A0 Historic line from Antwerp via Lier, Herentals, Neerpelt (B), Budel, Weert, Roermond 

(NL) to Dalheim, Mönchengladbach, Viersen and Duisburg (D).  
A1 Identical to alternative A0, except with a new branch to the west of Roermond that passes 

Roermond to the north, follows the N280 motorway on Dutch territory, on German 
territory follows the B230 motorway and subsequently connects to the existing railway line 
of the British Military Air force airfield in Brüggen. In turn, this line connects to the 
historic line to Duisburg near Dalheim. Alternative A1 is the former ‘Brüggen’ alternative.  

A2 Identical to alternative A0, except that it curves away to the south near Herkenbosch and 
follows the border of the ‘Meinweg’ towards Germany. The new line connects to the 
historic line to Duisburg in Dalheim.  

B Historic line from Antwerp to Roermond and then a new connecting curve follows the 
existing line to Venlo where it is connected to the Venlo-Viersen line by a new connecting 
curve. The line continues from Venlo on to German territory towards Kaldenkirchen, 
Dülken, Viersen, Krefeld and Duisburg. In the city Viersen a new curve has to be 
constructed to connect the Venlo-Viersen line with the Viersen-Duisburg line. Alternative 
B is the former ‘Maasroute’ alternative. 

C Historic line from Antwerp to Weert, followed by the construction of a new line that runs 
directly from Weert to Venlo. This line follows the canal ‘Noordervaart’. The line from 
Venlo to Duisburg is as described in alternative B. Alternative C is the former 
‘Noordervaart’ alternative. 

D0 Historic line from Antwerp to Weert, where a new curve will connect with the existing line 
to Eindhoven. Another new curve has to be constructed near Eindhoven that curves away 
and then connects to the existing track to Venlo. The line from Venlo to Duisburg is as 
described in alternative B. 

D1  Identical to alternative D0, except the connecting curve near Weert is constructed further 
away to spare the nature area the ‘Weerter- and Budelerbergen’. 

E Historic line from Antwerp to Neerpelt, followed by the construction of a new line from 
Neerpelt to Heeze, where it is connected to the railway line from Weert to Eindhoven. This 
line follows the location of the old railway that was removed some years ago. From the 
connection into the existing line, the line is followed as described in alternative D0. 

F0 The historic line is only followed from Antwerp to the Turnhout fork, after which it 
continues via Turnhout to cross the Belgian-Dutch border near Arendonk. This line is 
approximately 45 km long. This line follows the A67 highway as much as possible and 
between Helmond and Eindhoven branches onto the existing railway line from Weert to 
Eindhoven. From the connection into the existing line, the line is followed to Duisburg as 
described in alternative D0. Alternative F0 is the former ‘Eindhoven’ alternative. 

G Alternative G does not follow the historic line. Instead it follows the new line from 
Antwerp to Bergen op Zoom where it connects to the existing line to Roosendaal, which is 
still in the planning and study stage. The existing line is followed from Roosendaal via 
Breda and Tilburg to Eindhoven. The line will be followed from Eindhoven to Duisburg as 
described in alternative D0. 

H Neither does alternative H follow the historic line. Instead it follows the line described in 
alternative G up to Tilburg. From Tilburg, the line curves away to the north to branch onto 
the Betuwe Line with a new connecting link. The Betuwe Line is then followed towards 
Emmerich, Wesel and Duisburg.  

 

                                                      
10 For the ‘Meinweg’ and the ‘Weerter and Budelerbergen’ several alternatives are 
developed in relation to their designation as protected nature areas.  
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The alternatives from the quick-scan are incorporated in the Dutch notification of 
intent [7], the formal starting point of the Dutch EIA-procedure. In line with the 
Dutch EIA-procedure, the notification of intent was formally subjected to a public 
hearing11. On the basis of this hearing additional alternatives have been defined and 
presented by the Dutch Government to be included in the Dutch EIA and the 
Comparative cross-border study. These alternatives are not entirely new alternatives, 
but variations on the above mentioned alternatives: 
 

A1 north Identical to alternative A1, except this alternative does not follow the entire length of the 
N280 motorway on Dutch territory. At the location where the N280 curves to the south, the 
A1north alternative continues straight on and for a distance of approximately 5 km does 
not combine with the N280. It only recombines with the N280 near the Dutch/German 
border.  

A3 Identical to alternative A0, except with a new branch to the west of Roermond that passes 
Roermond to the west and north and in part combines with the planned A73 highway. This 
new line then branches onto the historic line with the difference that the line is constructed 
in a tunnel for its passage through the ‘Meinweg’.  

D2 Identical to alternative D0, except that at the intersection between the existing line from 
Weert to Eindhoven and the A67 highway, a new line curves off to the east to follow the 
southern side of this motorway for approximately 12 km. The track curves away to the 
northeast near Asten to branch onto the existing line from Eindhoven to Venlo near 
Deurne.  

F3 Identical to alternative F0, except that it now follows the A67 to Venlo where it passes 
Venlo to the north. The new line will also be constructed from Venlo to the line from 
Kleve to Krefeld where it rejoins the historic line from Krefeld. In contrast to alternative 
F0, alternative F3 does not follow the existing line from Venlo via Viersen to Duisburg12. 

 
Within an international context, some of these alternatives as presented by the 
Dutch Government were supported and some were questioned on the basis of 
investment costs, benefits, environmental consequences and international 
agreements. The alternatives A to H, which emerged from the Dutch EIA, have 
been subjected to discussion within the trilateral official- and technical steering 
committees. The alternatives are put up for debate in an international context 
because every alternative developed within the Dutch EIA has certain 
repercussions on Belgian or on German territory. Sometimes in a direct sense, that 
new tracks have to be constructed throughout three countries. Sometimes only in 
terms of environmental nuisance such as noise, caused by the increase in the 
number of passing trains on existing tracks.  
 
The next section indicates which alternatives are excluded from the Comparative 
cross-border study on the Iron Rhine and which alternatives are included. With this 
description an argumentation is presented on which grounds certain alternatives 
have been in- or excluded. These arguments are based on an objective analysis on 
costs and environmental consequences, but also on trilateral points of view in 
respect to decisions related to the reactivation of the Iron Rhine. 

                                                      
11 The public hearing added 14 alternatives to the 11 alternatives the Dutch procedure started with. 
Within the Dutch EIA this total of 25 alternatives was reduced to 7 alternatives. Only alternatives A0, 
A1, A2, D0 and D1 from the notification of intent were fully taken into account in the Dutch EIA. 
Additional alternatives comprised A3 and D2 and a variant of A1, A1north and a combination of 
sections of the alternatives D1 and D2, variant D2-1 (which is not taken into account in the 
Comparative cross-border study). 
12 Alternative F3 was not based on joint use by passengers within the framework of the Comparative 
cross-border study on the Iron Rhine. Joint use by passengers is not covered by the scope of this 
Comparative cross-border study.    
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3.3 Scoping of alternatives 

A large number of theoretical alternatives for the reactivation of the Iron Rhine 
have been developed in the past years. Some of these alternatives evolved from 
indicative alternatives in former studies, to detailed alternatives as formulated in 
the Dutch EIA-procedure. For the larger part the alternatives are based on using 
existing railway infrastructure between Antwerp and Duisburg. The theoretical 
alternatives for the Iron Rhine differ in terms of railway infrastructure measures, 
transport time, costs and environmental consequences. The final selection of the 
alternative(s) that possess(es) the best problem-solving capacity will have to be 
made on the basis of both national and international considerations. To this end, the 
environmental effects of several favourable alternatives are described in detail and 
compared in chapter 5 of this report.  
 
It is inevitable that some of the theoretical alternatives will have a longer transport 
time, higher construction costs or larger negative environmental effects compared 
to other alternatives. These alternatives will have little chance of being regarded 
more suitable than other better scoring alternatives. It is also important that an 
alternative does not generate new insurmountable problems in the environment, 
where new tracks are proposed, in case of intersection of protected or previously 
undamaged areas. Next to this starting point it is of importance to consider trilateral 
(or even unilateral) points of view in respect to the reactivation of the Iron Rhine.  
 
A detailed study on all alternatives would be of little value and add unnecessarily 
to the study load. A preselection of favourable alternatives has therefore been made 
in this chapter on the basis of several selection criteria and international consensus 
in the light of past, trilateral discussions. By preselecting alternatives it is ensured 
that enough attention is paid to suitable alternatives rather than to less favourable 
options.  

3.3.1 Scoping criteria 

Scoping criteria are formulated in such a way that there is sufficient distinction 
between alternatives and that they are addressing the most important aspects of the 
comparative study at hand. The criteria relate to the aspects of functionality, costs 
and the environment. This scoping process has taken place in the course of 2000 
and relates, on its turn, to trilateral agreements as indicated in the following 
sections. Section 3.3.2 summarises the conclusions of the scoping process. 
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Costs 
An indication of the costs per alternative is determined on the basis of a rough 
inventory of the required doubling of existing railway track and the required new 
track. This inventory is based on the information derived from reports on the Iron 
Rhine and the minutes of the trilateral meetings on different levels.  
The cost calculations are only a rough estimate and have a margin of error of minus 
10% and plus 30% and are only based on new tracks. Not taken into account are 
adaptations of crossing infrastructure in existing tracks and costs, e.g. for 
mitigation and compensation. The costs are indicated with an index, compared to 
the reactivation of the historic line (A0=100). The relative costs per alternative are 
presented in table 3.4-1.  

Transport time 
The global transport time of each of the alternatives between Antwerp and 
Duisburg is determined on the basis of their length and an average speed of 60 
km/hour. This is based on a normal speed of 80 km/hour minus repeated stops at 
connections and passing tracks, which results in an approximate speed of 60 
km/hour. The calculation of the transport time has a margin of error 35% and is 
only a rough estimate.  
Transport time is indicated as an index, compared to the reactivation of the historic 
line (A0=100). Transport time per alternative is presented in table 3.4-1. The 
differences between the alternatives lie within the margin of error so transport time 
does not distinguish between favourable alternatives during the scoping process. It 
only indicates the relative difference between alternatives. 

Spatial planning 
Combining new tracks of the Iron Rhine with existing railway infrastructure, main 
traffic routes and main waterways leads to less disruption of the function of rural 
and urban areas. Spatial fragmentation is thus avoided. Moreover, combining with 
existing infrastructure, concentrates activities resulting in a reduction of total 
environmental burden. The possibilities for optimal spatial planning are indicated 
on a qualitative scale: -, 0 or + in table 3.4-1.  

Consequences for the human environment  
The construction of new track and increased use of existing track in residential 
areas could have a negative impact on the quality of the human environment. New 
(or reactivated) railways may create an increase of noise and vibration nuisance 
and of risks in residential areas. New railway crossings could result in reduced 
access of certain areas and the creation of barrier effects. Spatial quality may be 
influenced as well as visual quality of certain public spaces or zones. Table 3.4-1 
indicates per country, whether the construction of new track, track doubling or 
more intensive use of existing tracks will affect residential areas. This score is 
presented on a qualitative scale: -, 0 or +. 
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Consequences for the natural environment  
The construction of new track and more intensive use of existing track in rural 
areas can have a negative impact on the natural environment through 
fragmentation, noise nuisance and land take in previously undamaged areas. In 
table 3.4-1 is indicated, per country, whether the construction of new tracks, 
doubling of tracks or increased use of existing tracks will affect areas with natural 
values. This score is presented on a qualitative scale: -, 0 or +. 

Trilateral agreements between Belgium, the Netherlands and Germany 
From 1998 onwards, different committees comprising representatives from the 
three countries were established. Within these committees, on different official 
levels, the international context and decision making process on the Iron Rhine is 
discussed. Table 3.4-1 indicates the decision on the in- or exclusion of alternatives 
from the Comparative cross-border study. The arguments on in or exclusion are 
covered by the preceding criteria on costs and environmental consequences.  

3.3.2 Included and excluded alternatives 

A-alternatives 
Reactivation of the historic line of the Iron Rhine (alternative A0) on Dutch 
territory is not immediately possible, because it is situated in the ‘Meinweg’, which 
has been designated as a protected area subject in the framework of the EU Bird 
and Habitat Directive. All A-alternatives (with the exception of alternative A0 
without a tunnel) present a (local) solution for this problem and can therefore be 
considered as favourable in comparison with the reactivation of the historic line. 
Because of this, none of the A-alternatives should be excluded prior to the detailed 
environmental assessment. The environmental effects of all A-alternatives will 
therefore be described in detail.  
 
The ministers trilaterally decided to study the alternatives A0, A1 (the former 
Brüggen alternative), A1north and A2 on the 6th of October 1999 [20]. Alternative 
A3 was defined within the Dutch EIA, based on the public hearing procedure 
following the Notification of Intent. Within the Iron Rhine steering committee on 
the 21st of September 2000 [27] it was decided that the additional alternative A3 
should be included in the Comparative cross-border study on the Iron Rhine on the 
same level of detail as the other alternatives. The environmental effects of 
alternatives A0 and A3 will be described in detail, both with and without tunnel 
through the ‘Meinweg’. A combination of alternatives A3 and A213 will be 
described as well. 

 

                                                      
13 Alternative A3/A2 combines the A3 new branch to the west of Roermond (combining with the 
planned A73 highway) with the A2 curve south to Herkenbosch, following the border of the 
‘Meinweg’ towards Germany, connecting eventually with the historic line in Dalheim. 
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Alternative B (or ‘Maasroute’ alternative) 
Alternative B mainly uses the existing line from Weert to Roermond and northward 
to Venlo. Three connecting curves have to be realised in order to guarantee the 
desired quality level for the Iron Rhine. One curve is situated near Roermond to 
connect to the Roermond-Venlo line and one curve near Venlo to connect to the 
Venlo-Viersen line. The third curve is situated in Viersen in order to establish a 
direct connection between the Venlo-Viersen line and the Viersen-Duisburg line. 
This connecting curve has to be constructed in a residential area in Viersen. This 
existing residential area will be intersected. 
 
Alternative B was excluded from the Dutch EIA on the basis of technical and 
environmental consequences. The argumentation on this exclusion was however 
not endorsed trilaterally. This alternative has, apart from negative characteristics, 
positive characteristics. The elimination of this alternative was therefore considered 
premature in an international context. 
Within the Iron Rhine steering committee on the 21st of September 2000 [27] and 
the expert group on the 13th of October 2000 [29] it was decided to study 
alternative B more in detail in the Comparative cross-border study on the Iron 
Rhine.  
A further explanation on this subject is presented in chapter 4. 

Alternative C (or ‘Noordervaart’ alternative) 
Alternative C necessitates an extensive length of new track. The length of track 
follows for the larger part the canal the ‘Noordervaart’ in the Netherlands. 
Different technical bottlenecks are encountered in constructing this alternative. 
These bottlenecks are based on a multitude of crossings with roads close to the 
‘Noordervaart’ and the necessity to create a new bridge to pass the canal from 
Wessem to Nederweert. If the line is constructed on the southern side of the 
waterway it will transect urban areas in Weert. If the line is constructed on the 
northern side it will transect a newly constructed residential area and an industrial 
area.  
 
Alternative C is defined parallel to a part of the ‘Noordervaart’. The ‘Noordervaart’ 
is relatively small with minor environmental impacts such as noise nuisance, due to 
the limited use of this canal by inland shipping. Alternative C therefore has the 
character of a new intersection with resulting environmental effects. A connecting 
curve has to be realised in Viersen in order to establish a direct connection between 
the Venlo-Viersen line and the Viersen-Duisburg line. This connecting curve has to 
be constructed in a residential area in Viersen, which will be intersected. 
 
Alternative C does not have any added value with respect to the alternatives 
mentioned in section 3.3.2 and will therefore not be included in the detailed 
description of the environmental effects. The ministers trilaterally endorsed the 
exclusion of alternative C on 6 October 1999 [20]. 
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D-alternatives 
The D-alternatives (D0, D1 and D2) mainly use the existing line on the connection 
Weert-Eindhoven-Venlo-Viersen-Duisburg. Three connecting curves have to be 
realised in order to guarantee the desired quality level for the Iron Rhine. One 
curve is situated near Weert to connect to the Weert-Eindhoven line and one curve 
near Eindhoven to connect to the Eindhoven-Venlo line. The third curve is situated 
in Viersen in order to establish a direct connection between the Venlo-Viersen line 
and the Viersen-Duisburg line and is applied in all three D-alternatives. This 
connecting curve has to be constructed in a residential area in Viersen, which will 
be intersected.  
 
Alternative D0 contains a small curve near Weert and a small curve near 
Eindhoven. The D0-curve at Weert is located near the ‘Weerter- and 
Budelerbergen’, an area pending as a protected area under the Bird and Habitat 
Directive, comparable to the ‘Meinweg’. To avoid impacts on this area, a local 
deviation is proposed, comparable to the deviations proposed within the A-
alternatives. This deviation (D1) is a larger curve west of the ‘Weerter and 
Budelerbergen’. Alternative D1 thus contains a large curve near Weert and a small 
curve near Eindhoven. Both alternatives are presented in the notification of intent 
within the Dutch EIA-procedure. The ministers trilaterally decided to study both 
alternatives D0 and D1 on the 6th of October 1999 [20] in the Comparative cross-
border study on the Iron Rhine. 
 
Alternative D2 was defined within the Dutch EIA, based on the public hearing 
procedure following the notification of intent [41]. Alternative D2 contains a small 
curve near Weert and a large curve near Eindhoven, partially combining with the 
A67 highway. This curve is developed to avoid the densely populated region of 
Eindhoven and to prevent obstruction for future urban development in the 
Eindhoven region. Within the official steering committee on the 21st of September 
2000 [27] it was decided that the additional alternative D2 should be included in 
the Comparative cross-border study on the Iron Rhine on the same level of detail as 
the other alternatives. 

Alternative E 
Alternative E is planned on the location of an old line, from Neerpelt to Heeze, 
which is no longer in use and was removed years ago. The line will be constructed 
on the former track (18 km). In that case alternative E will transect a new 
residential area in Valkenswaard that was erected at the location of the former 
track. Apart from severe impacts on residential areas the environmental impacts in 
Valkenswaard will increase.  
 
A connecting curve has to be realised in Viersen in order to establish a direct 
connection between the Venlo-Viersen line and the Viersen-Duisburg line. This 
connecting curve has to be constructed in a residential area in Viersen, which will 
be intersected. Next to impacts on residential areas, alternative E intersects an area 
east of Valkenswaard, which is pending to be designated within the Habitat 
Directive. 
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Alternative E does not have any added value with respect to the alternatives 
mentioned in section 3.3.2 and will therefore not be included in the detailed 
description of the environmental effects. The ministers trilaterally endorsed the 
exclusion of the alternative E on 6 October 1999 [20]. 

F-alternatives (or ‘Eindhoven’ alternatives) 

Alternative F0 
Alternative F0 requires 22 km new track in Belgium and approximately 43 km in 
the Netherlands. On Dutch territory this alternative combines as much as possible 
with the A67 highway.  
A connecting curve has to be realised in Viersen in order to establish a direct 
connection between the Venlo-Viersen line and the Viersen-Duisburg line. This 
connecting curve has to be constructed in a residential area in Viersen, which will 
intersect this area. 

Alternative F3 
Alternative F3 requires 22 km new track in Belgium, 75 km in the Netherlands and 
15 km in Germany. On Dutch and German territory this alternative combines as 
much as possible with the A67 highway (the Netherlands) and the A40 highway 
(Germany). A connecting curve in Viersen is not necessary in this alternative. 
 
Both F-alternatives imply large investment costs due to the extensive new tracks on 
Belgian, Dutch and German territory. If the Iron Rhine line is combined with 
existing main traffic routes, spatial fragmentation could be avoided. This would 
lead to less disruption to the function of rural and urban areas. The extent to which 
this can be effective is however not yet certain for both alternatives, because the 
route crosses various roads, the road junction the ‘Hogt’, and several power 
transmission lines. Intersections of residential areas are avoided as much as 
possible. Despite effective combination with the A67 highway, the F-alternatives 
are expected to intersect an area east of Valkenswaard, which is pending to be 
designated within the Habitat Directive. 
 
Due to the large investment costs, the benefits of an alternative F0 or F3 are in no 
proportion to the objective of the Iron Rhine: 43 freight trains per day between 
Antwerp and the Rhine-Ruhr area. Moreover, the current road congestion around 
Eindhoven will not be relieved and the added economic value of a new railway 
connection to the industrialised areas in the Eindhoven region is marginal. This 
conclusion is however doubted by regional officials and the municipality of 
Eindhoven in the Netherlands. The Dutch minister of Transport has given the 
opportunity to provincial officials to study the F-alternatives. Only if this study by 
provincial officials would prove considerable merit, the Netherlands has the 
intention to bring this alternative into the international discussion. 
 
In the international context, the F-alternatives do not have any added value with 
respect to the alternatives mentioned in section 3.3.2 and will therefore not be 
included in the detailed description of the environmental effects. The ministers 
trilaterally endorsed the exclusion of the F-alternatives on 6 October 1999 [20]. 
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The German Ministry of Transport confirmed its disapproval of alternative F3 on 
January 5th 2001 to the Dutch Ministry of Transport. The German Ministry 
concluded not to cooperate in a study on a new railway line (parallel to the A40 
highway) from the Dutch/German border to the existing Kleve-Krefeld line, 
because the line is considered uneconomic. 

Alternative G 
Alternative G does not follow the historic line. Instead it follows the new line from 
Antwerp to Bergen op Zoom where it connects to the existing line to Roosendaal. 
This is still in the planning and study stage. Next to this bottleneck in capacity, the 
capacity on the Brabant Line is considered a bottleneck as well. With alternative G, 
the track on the Breda-Tilburg line in the Netherlands has to be doubled to four 
tracks and a fly-over would be necessary at Tilburg. The extension to four tacks 
implies that all crossings have to be level free, which might result in extensive 
constructions because the existing line is currently situated at ground level. Apart 
from severe impacts on residential areas the environmental nuisance along the 
Brabant Line will increase. The Brabant Line, conclusively, does not offer a 
structural solution to the demand in freight traffic. Apart from infrastructure 
measures in the Netherlands a new connecting curve has to be realised in Viersen 
(Germany) in order to establish a direct connection between the Venlo-Viersen line 
and the Viersen-Duisburg line. This connecting curve has to be constructed in a 
residential area in Viersen, which will be intersected. 
 
Alternative G does not have any added value with respect to the alternatives 
mentioned in section 3.3.2 and will therefore not be included in the detailed 
description of the environmental effects. The ministers trilaterally endorsed the 
exclusion of the alternative G on 6 October 1999 [20]. 

Alternative H 
Alternative H also follows the new line from Antwerp to Bergen op Zoom where it 
connects to the existing line to Roosendaal, which is still in the planning and study 
stage. Next to this bottleneck in capacity, the capacity on the Brabant Line is 
considered a bottleneck as well. As well as in alternative G, the track on the Breda-
Tilburg line in the Netherlands has to be doubled to four tracks and a fly-over 
would be necessary at Tilburg. Alternative H would also require a free crossing at 
Vught. The extension to four tacks implies that all crossings have to be level free, 
which might result in extensive constructions because the existing line is currently 
running at ground level. Apart from severe impacts on residential areas the 
environmental consequences along the Brabant Line will increase. From the 
Brabant line alternative H curves northward and uses the Betuwe Line. Freight 
transport over the Betuwe Line implies a longer transport time and more important, 
the capacity of the connecting line in Germany is thought to be insufficient. The 
capacity of the Betuwe Line is expected to be fully used by freight transport 
between Rotterdam and the Rhine-Ruhr area. Extension of the capacity by a 3rd, 4th 
and 5th track between Emmerich and Oberhausen will cause significant impacts on 
spatial planning and the environment. The Brabant Line in combination with the 
Betuwe Line does not offer a structural solution to the demand in freight traffic.   
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Alternative H does not have any added value with respect to the alternatives 
mentioned in section 3.3.2 and will therefore not be included in the detailed 
description of the environmental effects. The ministers trilaterally endorsed the 
exclusion of the alternative H on 6 October 1999 [20]. 

3.4 Overview of results and selection process 

Table 3.4-1 presents an overview of the scores per alternative and the trilaterally 
selected and non-selected alternatives for the Iron Rhine. Investment costs and 
transport time are indicated with an index, compared to the reactivation of the 
historic line (alternative A0=100). Spatial planning and environmental 
consequences are indicated in a qualitative way compared to the autonomous 
situation. The scores of the different alternatives are described in the preceding 
sections.  
The selected alternatives will be assessed in detail on their technical and 
environmental impacts in chapter 5. An elaborate geographical and technical 
description of the alternatives is presented in chapter 4. 
 
Table 3.4-1: Scores per alternative for the Iron Rhine  

Investment 
costs  

(index) 

Transport 
time 

(index) 

Spatial 
planning 

(qualitative) 

Environmental consequences 
(qualitative) 

  

 
 
 
 
 
Alternative 

   Human 
environment 

Natural 
environment 

Trilateral 
agreement 
between 

Belgium, the 
 Netherlands 
and Germany 

    B NL D B NL D  
A0 100 100 + 0 0 0 0 - 0 Yes 
A1 143 100 + 0 + 0 0 - - Yes 
A1n 143 100 + 0 + 0 0 - - Yes 
A2 169 101 0 0 0 0 0 - - Yes 
A3 226 100 + 0 + 0 0 - 0 Yes 
B 174 97 + 0 0 - 0 - 0 Yes 
C 288 96 - 0 - - 0 - 0 No 
D0 121 110 - 0 + - 0 - 0 Yes 
D1 144 109 - 0 + - 0 - 0 Yes 
D2 246 107 0 0 + - 0 - 0 Yes 
E 189 104 - - - - - - 0 No 
F0 349 105 + - 0 - - - 0 No 
F3 825 96 + - 0 0 - - - No 
G 260 104 0 0 - - 0 0 0 No 
H 232 123 0 0 - - 0 0 0 No 

- 
0 
+ 

Negative 
Neutral 
Positive 
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4 Description of the alternatives 

4.1 Introduction 

The alternatives that have been considered in the international study only differ on 
the section of the entire route between Antwerp and Duisburg. The section 
concerned is between Budel in the Netherlands (between Neerpelt and Weert) and 
Anrath in Germany, as shown in figure 4.1-1. The route sections between the Port 
of Antwerp and Budel and between Anrath and Duisburg are identical for all 
alternatives considered. The scope of the international comparative study is 
therefore limited to the distinguishing route section between Budel and Anrath.  
 
Figure 4.1-1: Historic line of the Iron Rhine 
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Consequently, a distinction between three sections is made: 
• Route section 1: Port of Antwerp – Budel (section 4.4); 
• Route section 2: Budel – Anrath (section 4.5); 
• Route section 3: Anrath – Duisburg (section 4.6). 
 
Route sections 1 and 3 are non-distinguishing sections and the infrastructure and 
environmental characteristics will be described briefly. The study area of the 
cross-border study on the Iron Rhine is route section 2. This is where the Iron 
Rhine alternatives differ from each other. For route section 2 all considered 
alternatives will be described separately in section 4.5.2 to 4.5.11. 
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4.2 Design process 

4.2.1 Quality level of the Iron Rhine 

The level of quality required for the Iron Rhine forms the basis for determining the 
required infrastructure and consequently its design. The level of quality has been 
specified on the basis of the following three quality levels: 
• Montzen Line quality level (QM). This is the level of quality that is based on 

the level of quality of the Montzen Line. If an Iron Rhine alternative has a level 
of quality that is equal to or lower than the QM level, then it becomes debatable 
whether this alternative should be implemented.   

• Lowest cost quality level (QL). This level of quality is higher than the 
Montzen Line quality level QM, but only includes the most essential measures 
to ensure that 43 trains can travel between Antwerp and Duisburg each day. If 
a single-track with passing sections is possible, then this will suffice. It is not 
considered problematic if trains have to wait at a junction, if the capacity of the 
junction is sufficient to process all the trains within a given period. This is the 
quality level that involves the least new infrastructure and consequently the 
lowest cost. On the other hand, the functional quality level is also very low.  

• Highest quality level (QH). With this quality level, the trains can travel from 
Antwerp to Duisburg with almost no stopping or speed restrictions. This means 
level free crossings at junctions, double-track throughout and many 
modifications to existing track to relieve the speed restrictions. This quality 
level can only be achieved at considerable cost. 

 
The purpose of reactivating the Iron Rhine is to create a railway connection 
between Antwerp and Duisburg without a lot of new track and modifications to 
existing track. The highest quality level QH is therefore not necessary. It is 
acceptable if trains have to wait, if this does not occur too frequently. However, the 
lowest cost quality level QL, as described above, is insufficient. A quality level QA 
has been chosen for the Iron Rhine, which is between these two quality levels. 
Consequently QM < QL < QA < QH. 

4.2.2 Bottleneck analysis 

A bottleneck analysis is carried out to determine necessary adaptations on the 
existing infrastructure, when this infrastructure is used for the Iron Rhine. The 
bottleneck analysis only concerns the railway infrastructure of the alternatives for 
the Iron Rhine on German territory and railway infrastructure in the Netherlands 
that is related to this. A bottleneck analysis for Dutch territory is performed within 
the Dutch EIA. 
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The final result of the bottleneck analysis is an indication of the required 
infrastructure caused by: 
• Extension of the total number of current trains by the additional Iron Rhine-

trains. This might lead to extra tracks or adjustments of connections. A 
capacity analysis provides information on this aspect; 

• System demands of the Iron Rhine, for example higher design speed and flatter 
grades at some locations. This can lead to adaptation of curves and grades. An 
infrastructure analysis provides information on this aspect.  

Capacity analysis 
Assigning Iron Rhine trains to existing railroads may result in capacity overflows. 
Capacity problems are likely to occur on both separate railway tracks and crossings 
at railway junctions. For both aspects international determination methods are 
considered.  

Railway capacity 
All national methods are based on the same principle of fitting trains into an 
available amount of time by using distance-time diagrams, taking into account a 
maximum of 75% loading. These distance-time diagrams show the order and 
timing of specific train movements. Existing methods for determining single or 
double-track railway capacity are refinements of this basal method. They are based 
on the principles stated in the UIC fiche 405. In the three countries involved, 
however, expert judgment using distance-time curves is the most detailed level of 
determining railway capacity in feasibility studies like the cross-border study on 
the Iron Rhine14. The method of expert judgment using distance-time curves is 
therefore used in the Comparative cross-border study on the Iron Rhine.  
 
Because single-track parts of a route are capacity bottlenecks, i.e. they are limiting 
in capacity, the use and necessity of (partial) doubling of present single-track parts 
of routes are examined. On a double-track railway all trains in one direction use the 
same track. Trains going in the same direction are separated by head time. With a 
75% loading degree (international UIC norm) this equals a maximal practical 
capacity of 15 trains per direction per hour for double-track or even less trains in 
case of mixing of train types. This is starting-point in this study.  

Railway crossing capacity 
Railway crossing capacity is not determined in detail in feasibility studies. In 
Germany only a rough estimation is made during feasibility studies. In Belgium it 
is commonly decided to build a fly-over at crossings (called an “English crossing”) 
in new railways. For existing crossings expert judgment is used to determine the 
need for a fly-over, also using distance-time curves. In the Netherlands the crossing 
capacity is determined by calculating the crossing possibility. The method yields 
the possibility that all trains can drive through without hindering or being hindered. 
The outcome is a figure that indicates the crossing ability and can, in combination 
with expert judgment, be used to determine the need for measures concerning the 
infrastructure to be taken. 

                                                      
14 According to the reviewed literature and consulted national experts on railway capacity. 
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Analysis concerning the infrastructure 
The analysis concerning infrastructure concerns the present infrastructure. The 
present infrastructure is compared with the demanded quality level of the Iron 
Rhine. The following elements are taken into consideration: 
• Curves and speeds; 
• Grades; 
• Structures; 
• Possibilities for track doubling. 

Curves and speeds 
An inventory is made of the curves in the existing lines, including existing line 
speed. The location where the curves are not suitable for the demanded design 
speed, an argumentation is given either to adapt the curve or to use a speed 
limitation. Starting-point for design speed of the Iron Rhine is 120 km/h. 
Exceptions of this speed are based on costs and (environmental) impacts. 

Grades 
The Iron Rhine system demands present limitations to grades because the study 
area is partially hilly. This may result in operating restrictions (necessity to employ 
more than one locomotive for trains above a certain weight). For the bottleneck 
analysis all grades more than 10 ‰ are discussed and adapted if possible in respect 
to costs and impacts. Grades of more than 10 ‰ are found in the railway section 
between Anrath and Duisburg. Therefore all Iron Rhine trains must be able to 
overcome grades like this. 

Structures 
Structures (e.g. bridges) are checked on suitability to the weight of the axle loads 
that is needed for the Iron Rhine trains and the possible speed with these axle loads. 

Possibilities for track doubling 
In order to make a design proposal for the locations of track doubling, an inventory 
is made of the locations where track doubling is prepared as envisaged by the 
presence of two-track foundation, where only one track is currently present.  
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4.3 Design method 

The design method is based on the input as indicated in figure 4.3-1 and described 
in section 4.2. 
 
Figure 4.3-1: Design process. 
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4.3.1 Quality level 

Firstly the quality level of the Iron Rhine is taken into consideration. The design 
method used for the new infrastructure is based on the gradual decrease from a 
high level of quality QH to the minimum required quality level QL in cases where 
the implementation of the infrastructure modifications is difficult and/or expensive. 

4.3.2 Optimisation 

The second step has a starting-point that new tracks have a design speed for freight 
trains of 120 km/h. A lower speed of 80 km/h is only considered if the 
implementation of 120 km/h is difficult or expensive. This lower design speed 
enables the use of small radius curves. 
 
Thirdly, if this speed level still results in problems with respect to implementation 
or cost, an examination is carried out for specific sites on the possibilities of not 
using the desirable minimum values for curve radii, but even smaller radii (above 
the technical minimum curve radius). This allows further optimisation of the route. 
In relation to the disadvantages involved (e.g. maintenance), this last stage is only 
considered in exceptional cases.  
 
This last stage of optimisation is not used in the Dutch EIA, but is common 
practice in Germany and Belgium. This results in differences in some parts of the 
design between the Dutch EIA and the Comparative cross-border study on the Iron 
Rhine. Alternative B, for example, was excluded from the Dutch EIA because the 
non-optimised alternative B did not meet the design-demands, which are 
commonly used within Dutch EIA-studies. Alternative B in the comparative 
cross-border study was optimised but is on many accounts not comparable to 
alternative B, which was excluded from the Dutch EIA. See also section 4.5.8. 



 
   
  58 
 
 

 
 
 

 

4.3.3 Designs of the Dutch EIA 

To cover the Dutch part of the study area from Budel to Anrath, the designs of the 
Dutch EIA are taken into consideration and where consistent with the objectives of 
the Comparative cross-border study on the Iron Rhine they are copied in the design 
plans, which are attached to this report. This information is checked on consistency 
with the objectives of the international cross-border study, taken into account the 
formulated quality level of the Iron Rhine. 

4.3.4 Limiting conditions and basic principles 

The following limiting conditions apply to the design: 
• The Iron Rhine has to enable the handling of 43 freight trains per day in both 

directions together; 
• The use of the Iron Rhine has to generate impacts as limited as possible on the 

surroundings in accordance with legislation applicable to that location. The 
Iron Rhine must be suited to handle hazardous substances; 

• Only diesel trains will use the Iron Rhine (electrification is not necessary); 
• The current and future passenger transport on existing railway lines may not be 

hindered; 
• New infrastructure for the Iron Rhine has to generate impacts as limited as 

possible on the surroundings in accordance with legislation applicable to that 
location; 

• Double stack is not applied to the Iron Rhine because this will lead to a large 
number of adaptations of the existing track; 

• In the case of new tracks, all intersecting infrastructure will be either closed off 
or implemented as a multi-level intersection. 

 
The basic principles that have been applied are: 
• Urbanised areas and buildings will be avoided as much as possible; 
• Areas with natural values will be avoided as much as possible; 
• The route will be combined with existing or planned infrastructure where 

possible; 
• For every road crossed by new infrastructure a separate solution is needed, 

either to close the road or to make a level-free crossing. The standard method 
of approach is: 

• All main roads are maintained and built as a level-free crossing; 
• Roads between (a group of) houses and main roads are maintained and 

built as a level-free crossing if there is no other sufficient connection;  
• Every area must be accessible. At least one road that discloses an area is 

maintained and built as a level-free crossing if there is no other access to 
the area; 

• Other roads are closed or connected (for instance by parallel roads) to 
roads that do have a level-free crossing; 

• According to Dutch legislation, the safety level of each line in the Netherlands 
has to remain at the same level with Iron Rhine trains added, as without 
Iron Rhine-trains. To achieve this, the current situation at a number of level 
crossings in existing lines has to be changed to a higher safety level. This is 
implemented by closing some level crossings, by transforming safety lights 
into safety fences or by transforming a level crossing into a level-free crossing; 
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• Modifications to existing infrastructure will only take place where it is possible 
with a minimum of cost and impacts on the surroundings; 

• The desired minimum curve radius for 120 km/h is 1200 m because of low 
maintenance costs. The desired minimum curve radius for 80 km/h is 800 m 
because of low maintenance costs; 

• The desired gradient is 6‰. In Germany larger gradients up to 12.5‰ is 
allowed. A gradient of maximal 10‰ is used for this study. 

4.4 Route section 1: Port of Antwerp – Budel 

This section of the Iron Rhine is shown in figure 4.4-1. 
 
The Iron Rhine starts with the Antwerp-North assembly station. This is the central 
assembly station of the port of Antwerp. Further on, the Iron Rhine route runs via 
the existing freight line 27A, which follows the Antwerp Ring road around the city 
centre of Antwerp. From the Mortsel bifurcation, the Iron Rhine route follows the 
line 15 in eastern direction via Lier, Herentals and Mol. 
 
Figure 4.4-1: Route section 1: Port of Antwerp – Budel 
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Within a few years, a new railway line will be built around Antwerp because of the capacity 
deficit on the existing railway line through Antwerp. This line, called the second railway 
access of the Antwerp harbour, will go from the Antwerp-North assembly station directly to 
the east and connect near Lier to the existing line to Aarschot, where the freight corridors to 
the east (via Hasselt, Montzen) and to the south (via Leuven, Ottignies) are split. The 
connection between the new line and the existing Iron Rhine is not built immediately, 
because the new second railway access line will release capacity on the existing railway for 
the Iron Rhine trains, but this connection is technical possible and will be built when 
needed.  
 
After Mol, the Iron Rhine connects to Neerpelt via line 19 and then on to Budel. 
This section is single-tracked and not electrified. The line between Mol and Budel 
will be doubled within the framework of the Iron Rhine, so the entire route of the 
Iron Rhine between the Port of Antwerp and Budel will be double-track.  
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Human environment 
In the urban areas noise nuisance and vibration-affected area will increase, caused by the 
Iron Rhine trains. This section of the Iron Rhine passes through several urban areas situated 
in Antwerp, Mortsel, Boechout, Lier, Kessel, Nijlen, Bouwel, Herentals, Olen, Geel, Mol, 
Balen, Lommel, Overpelt, Neerpelt and Hamont-Achel. 

Natural environment 
New land take is not required because the current single-track parts have been double-track 
in the past. No groundwater areas are affected. Impacts on landscape, agriculture, and 
physical planning are negligible although certain impacts may be expected if noise barriers 
are implemented. Although according to legislation level crossings do not have to be 
changed into level-free crossings when adding trains to a certain line, there is ‘political’ 
pressure to enforce this. If level crossings are changed or closed, there can be effects on 
agriculture and social aspects.  
 
The following Bird and Habitat Directive areas could be affected by current railway lines 
and in the future by the Iron Rhine: 
• The ‘Hageven met Dommelvallei’ (Bird and Habitat Directive); 
• ‘Beverbeekse Heide met Warmbeek’ (Habitat Directive); 
• The ‘Hamonterbeek’ (Bird Directive); 
• ‘Buitenheide’ (Bird Directive); 
• ‘Stamprooierbroek’ (Bird Directive); 
• ‘Mariahof ‘ (Bird Directive). 
 
The second railway access of the Antwerp harbour is a new line. This line is not considered 
part of the Iron Rhine, although this line is necessary to create capacity for the Iron Rhine 
trains at Antwerp. For this project separate procedures are in preparation. 
 
The impacts of the Iron Rhine in this section are not determined in the comparative 
cross-border study on the Iron Rhine, because the (environmental) impacts in this 
section are not distinctive between the alternatives. Belgium will determine the 
impacts separately from the comparative cross-border study on the Iron Rhine. No 
alternative routes are envisaged in this section. 

4.5 Route section 2: Budel – Anrath 

4.5.1 Introduction 

This route section extends from Budel to Anrath. As specified in section 4.1, this is 
the route section that distinguishes the alternatives and is therefore the section that 
is subject to study in the Comparative cross-border study on the Iron Rhine.  
 
Figure 4.5.1-1 shows all alternatives within this route section. A general distinction 
can be drawn between the A-alternatives, alternative B and the D-alternatives. The 
A-alternatives follow the historic line, see figure 4.5.1-1, with several different 
solutions for the region around Roermond and the Meinweg. These take the form 
of deviations and tunnels to spare this natural reserve. Alternative B follows the 
historic line to Roermond, comparable to the A-alternatives, and then continues 
northbound on to Venlo.  
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From Venlo, alternative B heads towards the east via the existing track 
Kaldenkirchen-Viersen, needs a newly build curve at Viersen and connects to the 
historic line near Anrath. The D-alternatives deviate the most from the historic line. 
These alternatives go via Weert and Eindhoven to Venlo. From Venlo they are the 
same as alternative B. 
 
Figure 4.5.1-1: Route section 2: Budel – Anrath with all alternatives  

 

4.5.2 Alternative A0  

Alternative A0 is the historic line of the Iron Rhine, as shown in figure 4.5.2-1. The 
existing single-track between Budel and Weert will be expanded to double-track, as 
it will on the Belgian side of the border, see section 4.4. The track foundation here 
is already suitable for double-track because in the past the Iron Rhine consisted of 
double-track along its entire length. Alternative A0 runs over existing track 
between Weert and Roermond.  
 
The decommissioned single-track between the station in Roermond and the 
Dutch/German border near Dalheim will be brought back into service and a passing 
track will be constructed at Herkenbosch. The existing single-track between 
Dalheim and Mönchengladbach (line 2524) will be doubled to comply with the 
required quality level for the Iron Rhine. 
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There are two connections present in the existing situation in Mönchengladbach, 
namely the western (line 2522) and the eastern connections (line 2550/2520). The 
single-track western line is currently only used by a few freight trains per day. The 
eastern double-track connection is the main line through Mönchengladbach. 
Because of the existing traffic on the eastern main line, a development model has 
been chosen for the Iron Rhine that involves as many trains as possible making use 
of the western single-track connection. The trains that do not travel over this line 
will use the eastern connection. Part of the western connection is comprised of two 
single-track lines next to each other that are not interconnected (line 2522 and line 
2523). A connection will be made between these single-track lines which results 
into double-track for approximately 4 km at the southern section of the western 
connection and therefore increase of capacity for the whole western section. 
 
Alternative A0 follows the existing line 2520 from Viersen Helenabrunn, the 
location where the western and eastern connections through Mönchengladbach 
come together, towards Anrath.    
 
The new or modified infrastructure required for alternative A0 (with or without 
tunnel) is specified in table 4.5.2-1. 
 
Figure 4.5.2-1: Route section 2, alternative A0 
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This alternative has two variants, with and without a tunnel in the Meinweg.  
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Table 4.5.2-1: New infrastructure required and modified for alternative A0 (with or 
without tunnel) 

Section New infrastructure 
required and modified1 

Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the canal 
‘Zuid-Willemsvaart’. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond-Dalheim Reactivation of the current 
single-track 

The former safety system is removed, so a new safety 
system is necessary. The current old track construction 
will be replaced. Design speed will be 80 km/h. 

 Passing track near 
Herkenbosch 

The capacity of the single-track part between 
Roermond and Dalheim is not sufficient, so a passing 
track is necessary. This is located north of 
Herkenbosch, as far as possible from the Meinweg. 

 Tunnel in the Meinweg2  The tunnel is 6 km long and lies directly to the west of 
the Dutch/German border. It is constructed as a single-
track ‘cut and cover’ tunnel. The roof of the tunnel is 
at the same height as the current track.  

Dalheim-Rheydt Gbf 
(line 2524) 

Adapting curves at 
Dalheim 

The current curves have a design speed of 40 km/h and 
will be changed to 80 km/h.  

 Adapting connection 
Dalheim station  

This connection will be replaced to the east to enable a 
sufficient length for waiting-tracks at Dalheim.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 
 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
2 The tunnel only applies on alternative A0 with tunnel. 
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4.5.3 Alternative A1 

This alternative is largely the same as alternative A0. Alternative A1 includes a 
northerly diversion around the Meinweg as shown in figure 4.5.3-1. The new or 
modified infrastructure required for alternative A1 is shown in table 4.5.3-1.  
 
At Roermond-North, alternative A1 splits off the Weert-Roermond line directly 
east of the River Meuse (‘Maas’) and heads towards the east, where the layout is 
based on combining with the planned extension to the A52 at Elmpt (current N68 
between Elmpt and Roermond). Alternative A1 curves away at Elmpt from this 
planned extension to the A52 and joins the existing line to the military airfield of 
the British Royal Air Force. This railway track will be modified to comply with the 
quality requirements of the Iron Rhine. A connection will be made with alternative 
A0, the existing Dalheim-Rheydt Gbf line, to the east of Dalheim. Alternative A1 
is single-tracked and not electrified between Roermond-North and the connection 
with alternative A0. A passing track will be constructed to the south of Elmpt. 
 
Figure 4.5.3-1: Route section 2, alternatives A1 and A1north 
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Table 4.5.3-1: New or modified infrastructure required for alternative A1 
Section New infrastructure 

required and modified 1 
Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the Zuid-
Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond- 
Abzweig Klinkum 

New single-track line Between Roermond-North and Abzweig Klinkum a 
new single-track line will be build. This line is 
described in the text above this table and will pass 
around the military airfield of the British Royal Air 
Force and the urban areas of and near Elmpt. The 
existing military line to the airfield has to be adapted a 
lot to reach the defined Iron Rhine quality level. The 
design speed of this new line is 120 km/h. 

 Passing track near Elmpt The capacity of the single-track part between 
Roermond and Abzweig Klinkum is not sufficient, so 
a passing track is necessary. This is located south of 
Elmpt, as far as possible from this urban area. 

Abzweig Klinkum-
Rheydt Gbf 
(line 2524) 

Adapting connection 
Abzweig Klinkum  

The connection will changed to a direct line for the 
Iron Rhine. The current direct line to Dalheim splits 
from this line.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled between Abzweig 
Klinkum and Rheydt Gbf. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

 
 
 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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4.5.4 Alternative A1north 

Alternative A1north is practically the same as alternative A1. The only difference 
is that the layout of the Iron Rhine between Roermond and the Dutch/German 
border is based on combining with another alternative for the planned extension of 
the A52 at Elmpt (current N68 between Elmpt and Roermond). Figure 4.5.3-1 
shows where alternative A1north deviates from alternative A1. The new or 
modified infrastructure required for alternative A1north is specified in 
table 4.5.4-1.  
 
Table 4.5.4-1: New or modified infrastructure required for alternative A1north 

Section New infrastructure 
required and modified1 

Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the Zuid-
Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond- 
Abzweig Klinkum 

New single-track line Between Roermond-North and Abzweig Klinkum a 
new single-track line will be build. This line is 
described in the text above this table and will pass 
around the military airfield of the British Royal Air 
Force and the urbanised areas of and near Elmpt. The 
existing military line to the airfield has to be adapted a 
lot to reach the defined Iron Rhine quality level. The 
design speed of this new line is 120 km/h. Alternative 
A1north is about 700 m shorter than alternative A1. 

 Passing track near Elmpt The capacity of the single-track part between 
Roermond and Abzweig Klinkum is not sufficient, so 
a passing track is necessary. This is located south of 
Elmpt, as far as possible from this urbanised area. 

Abzweig Klinkum-
Rheydt Gbf 
(line 2524) 

Adapting connection 
Abzweig Klinkum  

This connection will changed to a direct line for the 
Iron Rhine. The current direct line to Dalheim splits 
from this line.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled between Abzweig 
Klinkum and Rheydt Gbf. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 
 
 
 
 
 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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Section New infrastructure 
required and modified1 

Additional information 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

4.5.5 Alternative A2 

As with the other A-alternatives alternative A2 is also based on the historic line, 
but contains a southerly deviation around the Meinweg between Roermond and 
Dalheim.  
 
At Herkenbosch, to the east of Roermond, alternative A2 curves away from 
alternative A0, the historic line. Alternative A2 goes around the Meinweg to the 
south, uses the earthworks of the former German railway line Dalheim-
Wassenberg-Baal and rejoins alternative A0 at the station in Dalheim. This 
diversion is shown in figure 4.5.5-1. This alternative is single-tracked between 
Roermond and Dalheim, with a passing track at Herkenbosch. The new or modified 
infrastructure required for alternative A2 is specified in table 4.5.5-1.  
 
Figure 4.5.5-1: Route section 2, alternative A2 
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Table 4.5.5-1: New or modified infrastructure required for alternative A2 
Section New infrastructure 

required and modified1 
Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the Zuid-
Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond-Dalheim Reactivation of a part of 
the current single-track 
near Roermond 

The former safety system is removed, so a new safety 
system is necessary. The current old track construction 
will be replaced. Design speed will be 80 km/h. 

 New single-track diversion 
south of the Meinweg 

Between Herkenbosch and Dalheim a new single-track 
line will be build, passing south of the ‘Meinweg’. 
This line is described in the text above this table and 
will be joined with the current road N570 in the 
Netherlands and use the track foundation of a former 
railway line south of Dalheim in Germany. The design 
speed of this new line is 120 km/h.  

 Passing track near 
Herkenbosch 

The capacity of the single-track part between 
Roermond and Dalheim is not sufficient, so a passing 
track is necessary. This is located north of 
Herkenbosch, as far as possible from the ‘Meinweg’. 

Dalheim-Rheydt Gbf 
(line 2524) 

Adapting track situation at 
Dalheim 

 The new track situation follows the former railway 
line Dalheim-Wassenberg with a design speed of 80 
km/h. 

 Adapting connection 
Dalheim station  

This connection will be replaced to the east to enable a 
sufficient length for waiting-tracks at Dalheim.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 
 
 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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4.5.6 Alternative A3  

Alternative A3 deviates from alternative A0 between Roermond-North and 
Herkenbosch. As with alternatives A1 and A1north, alternative A3 splits off from 
the Weert-Roermond line directly to the east of the River Meuse (‘Maas’). 
Alternative A3 then continues to the east of Roermond (figure 4.5.6-1) to circle 
around the city in combination with the A73 highway, which is currently in 
procedure. Alternative A3 rejoins alternative A0 north of Herkenbosch. The eastern 
diversion around Roermond is double-tracked. Alternative A3 passes through the 
‘Meinweg’, as does alternative A0. 
 
The new or modified infrastructure required for alternative A3 (with or without 
tunnel) is specified in table 4.5.6-1.  
 
Figure 4.5.6-1: Route section 2, alternative A3 (with or without tunnel) 
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Table 4.5.6-1: New or modified infrastructure required for alternative A3 
Section New infrastructure 

required and modified1  
Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the Zuid-
Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond-Dalheim New double-track 
diversion east of 
Roermond 

Between Roermond-North and Herkenbosch a new 
double-track line will be build, passing east of 
Roermond area. This line is double-track because it is 
not possible to fit in a point in a large part of the line, 
which consists of only curves where a point is 
preferable. This line is described in the text above this 
table and will be joined with the A73 highway 
(currently in procedure). The design speed of this new 
line is 120 km/h.  

 Reactivation of a part of 
the current single-track at 
the ‘Meinweg’. 

The former safety system is removed, so a new safety 
system is necessary. The current old track construction 
will be replaced. Design speed will be 80 km/h. 

 Tunnel in the ‘Meinweg’2  The tunnel is 6 km long and lies directly to the west of 
the Dutch/German border. It is constructed as a single-
track ‘cut and cover’ tunnel. The roof of the tunnel is 
at the same height as the current track. 

Dalheim-Rheydt Gbf 
(line 2524) 

Adapting curves at 
Dalheim 

The current curves have a design speed of 40 km/h and 
will be changed to 80 km/h.  

 Adapting connection 
Dalheim station  

This connection will be replaced to the east to enable a 
sufficient length for waiting-tracks at Dalheim.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 
 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
2 The tunnel only applies on alternative A3 with tunnel. 
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4.5.7 Alternative A3/A2 

This is a combination of alternatives A3 and A2, in which both diversions have 
been included. The eastern diversion around Roermond (A3) is also part of this 
combination alternative. However, instead of joining alternative A0, this alternative 
joins the diversion contained in alternative A2, so that in addition to the diversion 
around Roermond, this alternative also includes a diversion around the ‘Meinweg’. 
Both diversions in this combination alternative are shown in figure 4.5.7-1. The 
new or modified infrastructure required for alternative A3/A2 is specified in table 
4.5.7-1.  
 
Figure 4.5.7-1: Route section 2, alternative A3/A2 
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Table 4.5.7-1: New or modified infrastructure required for alternative A3/A2  
Section New infrastructure 

required and modified 1 
Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a second 
track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the connection of 
the line from Budel to the line Eindhoven-Weert and 
station Weert. This includes a bridge over the Zuid-
Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line Weert-
Roermond is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Roermond-Dalheim New double-track 
diversion east of 
Roermond 

Between Roermond-North and Herkenbosch a new 
double-track line will be build, passing east of 
Roermond area. This line is double-track for 5 km 
because it is not possible to fit in a point in this part of 
the line, which consist of only curves. This line is 
described in the text above this table and will be joined 
with the highway A73 (currently in procedure). The 
design speed of this new line is 120 km/h.  

 New single-track diversion 
south of the ‘Meinweg’ 

Between Herkenbosch and Dalheim a new single-track 
line will be build, passing south of the ‘Meinweg’. 
This line is described in the text above and will be 
joined with the current road N570 in the Netherlands 
and use the track foundation of a former railway line 
south of Dalheim in Germany. The design speed of 
this new line is 120 km/h.  

 Passing track near 
Herkenbosch 

The capacity of the single-track part between 
Roermond and Dalheim is not sufficient, so a passing 
track is necessary. This is located north of 
Herkenbosch, as far as possible from the ‘Meinweg’. 

Dalheim-Rheydt Gbf 
(line 2524) 

Adapting track situation at 
Dalheim 

The new track situation follows the former railway 
line Dalheim-Wassenberg with a design speed of 80 
km/h. 

 Adapting connection 
Dalheim station  

This connection will be replaced to the east to enable a 
sufficient length for waiting-tracks at Dalheim.  

 Track doubling In order to reach the required quality level of the Iron 
Rhine and to avoid too many waiting situations for 
Iron Rhine trains and passenger trains, the current 
single-track will be doubled. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Rheydt Gbf -Viersen 
Helenabrunn 
(lines 2522/2523) 

Adaptation connection of 
line 2524 at Rheydt Gbf 

The current design speed at this connection is 40 km/h. 
In order reach the required quality level of the Iron 
Rhine this will be raised to 60 km/h. 
 
 
 
 

 New connection lines 2522 
and 2523 north of 
Rheydt Gbf 

A new connection will be made between the current 
separate single-track lines. Two points will be added 
between these lines. This results in a partial double-
track western line around Mönchengladbach. 
 
 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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Section New infrastructure 
required and modified 1 

Additional information 

 Lengthen waiting-track at 
Viersen Helenabrunn 

The length of the current waiting-track at Viersen 
Helenabrunn is too short to handle trains of 750 m. 
The waiting-track will be lengthened for train lengths 
of 750 m. 

Viersen Helenabrunn-
Anrath (line 2520) 

- The current infrastructure is sufficient. 

4.5.8 Alternative B 

Alternative B passes via Weert, Roermond and Venlo on to Anrath, using an 
utmost possible of existing railway tracks. It is necessary to construct several 
connecting curves to enable a direct connection. 
 
Alternative B is the same as the A-alternatives from Budel to Roermond-North. 
Here alternative B joins the existing Roermond-Venlo line via a new connecting 
curve. Alternative B also joins the Venlo-Viersen line at Venlo via a second new 
connecting curve. The single-track Roermond-Venlo line between these two 
connecting curves will be expanded to double-track to create the capacity for the 
Iron Rhine trains. Both curves are double-track and not electrified. The 
Roermond-Venlo line is not electrified as well.  
The Venlo-Viersen line (line 2510) is currently single-tracked between 
Kaldenkirchen and Dülken. This section of the line will be doubled so the entire 
line will then be double-tracked and there will be sufficient capacity for the extra 
Iron Rhine trains. As the line Kaldenkirchen-Dülken is electrified, also the 2nd track 
has to be electrified, because it has to be used as a 2-track-line afterwards.   
 
A third new connecting curve has to be constructed at the city of Viersen between 
the Venlo-Viersen line and the Viersen-Krefeld line (line 2520). Alternative B is 
the same as the A-alternatives after the curve. 
 
The alternative B route and the connecting curves are shown in figure 4.5.8-1. The 
new and modified infrastructure required for alternative B is specified in 
table 4.5.8-1. 
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Figure 4.5.8-1: Route section 2, alternative B 
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Deviation from the standard design 
Some parts of the design of alternative B are difficult to fit in the surroundings. At 
these locations the design is made in accordance with the principles described in 
point 4.3.2. These parts are described in the text below. 

Grade Venlo-Kaldenkirchen  
The existing line Venlo-Kaldenkirchen has a maximum slope of 8‰, which is 
higher than the desired maximum slope for the Iron Rhine.  

Curve at Roermond 
The curve at Roermond has a radius of 600 m. This is lower than the desired 
minimum curve radius. This radius is proposed because of the required length of 
the waiting-track at the intersection with the Weert-Roermond line and the desire to 
avoid intersection of the ‘De Vuilbeemden’ natural area and water storage area, 
both from a viewpoint of implementation and cost. A radius of 600 m, technically 
feasible, enables this, whereas a desirable minimum radius of 800 m would require 
intersection of this area and a fly-over. A fly-over is needed because it would be 
impossible to construct a waiting-track. The design with the curve radius of 600 m 
does not answer the minimum demands as applied in the Dutch EIA. 
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Curve at Venlo 
An altitude difference of 25 m has to be overcome by the curve at Venlo. A 
gradient of 8‰ is needed to overcome this altitude difference and enable the curve 
to be implemented properly. This results in operating restrictions (necessity to 
employ more than one locomotive for trains above a certain weight). The standard 
gradient in Belgium is 6‰ and in the Netherlands 5‰. German guidelines allow 
gradients of 12.5‰. In Belgium and the Netherlands, at small altitude differences 
over short distances much larger gradients are allowed if a train has a certain speed 
at the bottom of a slope. However, the curve at Venlo is not a matter of a small 
altitude difference.  
 
When applying a gradient as demanded in the Netherlands and Belgium, it would 
necessitate either the modification of the engineering structure on the A73 highway 
at the connection with the Roermond-Venlo line where it crosses the A73, or 
several houses would have to be demolished at the intersection with the Venlo-
Kaldenkirchen line. In the latter case, the connection would only be possible at the 
Kaldenkirchen station because of the altitude difference between the tracks of the 
curve and the tracks of the Venlo-Kaldenkirchen line. This implies that the new 
track section would have an additional length of 2 km. 
Because the gradient at the connection of the curve to the line 
Venlo-Kaldenkirchen is 8‰, trains going to Kaldenkirchen from both Venlo and 
the curve will lose time when they have to wait at the connection. These trains can 
only depart with a low speed at a grade of 8‰. However these trains have to pass 
even grades of 10 ‰ on their further way to Duisburg in Germany. 

Curve at Viersen 
The curve at Viersen has radii of less than 700 m. This is lower than the desired 
minimum curve radius of 800 m. The radii of 700 m or less are equal to the radii of 
the existing line and necessary to stay close to the existing line. A desired radius of 
800 m would pass through an urban area. 
 
If this new curve is designed with the starting-point that the speed is 120 km/h 
(with a wished minimum curve radius of 1200 m), many houses have to be 
removed, which is not considered acceptable. The design speed is therefore 
reduced to 80 km/h (with a desired minimum curve radius of 800 m). In this case it 
is still impossible to design the new curve close to the existing line because the 
curve of the existing line partially has a curve radius of even smaller than 700 m.  
Additionally, the slope of the existing line is almost 10‰. If the slope of 6‰ is 
used for the new curve, the length of the curve will be much longer as necessary 
and would result in more houses to be removed. This is the fact even when a slope 
of 8‰ is used.  
In order to design a curve that is functional and causes as less houses to be 
removed as possible, a curve radius of less than 700 m and a slope of 9.2‰ is 
chosen. This will however lead to higher maintenance costs. Trains have to pass 
even grades of 10‰ on their further way to Duisburg in Germany.  
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Table 4.5.8-1: New or modified infrastructure required for alternative B 
Section New infrastructure 

required and modified 1  
Additional information 

Budel-Weert Track doubling The existing track foundation is prepared for a 
second track. Design speed will be 100 km/h.  

 Extra track to Weert 
station 

An extra track is necessary between the 
connection of the line from Budel to the line 
Eindhoven-Weert and station Weert. This 
includes a bridge over the Zuid-Willemsvaart. 

Weert-Roermond New level-free crossings The current railway infrastructure of the line 
Weert-Roermond is sufficient, but a number of 
level crossings are transformed into level-free 
crossings to keep the safety level at the same 
level as without Iron Rhine trains. 

Roermond Connecting curve at 
Roermond 

This new curve connects the lines Weert-
Roermond and Roermond-Venlo and will be 
double-track with a design speed of 80 km/h. 
The radius of the curve is 600 m, caused by the 
natural area and water storage area of the River 
Meuse. In the text above a more detailed 
description is given. 

Roermond-Venlo Track doubling In order to reach the required capacity for the 
Iron Rhine, the current single-track will be 
doubled between the curves at Roermond and 
Venlo. The existing track foundation is suitable 
for a second track. Design speed will be 
100 km/h as current situation. The safety 
system of the whole line will be changed and a 
number of level crossings are transformed into 
level-free crossings to keep the safety level at 
the same level as without Iron Rhine trains. 

Venlo Connecting curve at Venlo This new curve connects the lines Roermond-
Venlo and Venlo-Kaldenkirchen. This curve 
will be double-track with a design speed of 
120 km/h. Because of the level difference of the 
connecting lines the grade will be 8‰. In the 
text above a more detailed description is given. 

Venlo-Viersen 
(line 2510) 

Track doubling 
Kaldenkirchen-Dülken 

In order to reach the required capacity for the 
Iron Rhine, the current single-track will be 
doubled between Kaldenkirchen and Dülken. 
The existing track foundation is prepared for a 
second track. Design speed will be 100 km/h as 
current situation. The safety system of the 
whole line will be modernised. 

Viersen New connecting curve  This new curve connects the lines 
Kaldenkirchen-Viersen and Viersen-Krefeld. 
This curve will be partially single-track because 
of the land take in urban area with a design 
speed of 80 km/h. The radius of some parts of 
the curve is smaller than 700 m, caused by 
urban area. In the text above a more detailed 
description is given. 

Viersen –Anrath 
 (line 2520) 

- The current infrastructure is sufficient. 

 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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Alternative B from a Dutch point of view 
The selected alternatives, as described in chapter 3, are similar to the alternatives 
that are studied in the Dutch EIA, with the exception of alternative B. 
As a result of the formal public hearing on the Notification of Intent, at the end of 
1999, a total number of 25 alternatives were presented to be included in the Dutch 
EIA. By means of scoping the number of alternatives was reduced to 7 alternatives 
and 2 variants, which were subjected to a detailed study in the Dutch EIA. 
This scoping process was considered necessary for three main reasons: the time 
span for the whole EIA-study and the formal procedure would be too short for a 
detailed study of all alternatives; communities in the surrounding areas of 
alternatives should not be kept in more uncertainty than strictly necessary; only 
those alternatives should be studied that had a significant opportunity to solve the 
problem, combined with clearly less negative effects on the environment than 
others. 
 
After the scoping process the following alternatives and variants are studied in 
detail in the Dutch EIA: A0, A1, A1n, A2, A3, D0, D1, D2, D2-1. Alternative B 
has only been designed in general, to contribute to the scoping process. Within the 
scoping process the alternative has not proven to be favourable compared to other 
alternatives or likely to have limited environmental impacts. The alternative has 
therefore not been studied in detail in the Dutch EIA. 
 
In the Dutch EIA all alternatives are designed according to Dutch standard design 
specifications, which are considerably above minimum regulations, as is common 
for this phase of studies in the Netherlands. These design specifications include 
regulations on maximum gradients, minimum curves, safety at railway crossings, 
noise emission, etc. 
 
The Dutch design specifications were adapted with the underlying thought that all 
alternatives would be assured to have a significant improvement of rail 
performance in comparison to the Montzen Line. In retrospect of the request from 
the Belgian government, to reactivate the historical line of the Iron Rhine, it was 
also considered that design specifications for all alternatives should at least lead to 
the same performance-level as might be expected from the historical line. 
Furthermore it was considered that the Iron Rhine is part of the Trans-European 
Network for freight trains, and that the design specifications should meet a 
corresponding quality level. In the future the Iron Rhine might be used by Dutch 
trains, and there is an influence from the Iron Rhine on Dutch train traffic to be 
expected, which therefore validated the use of Dutch design specifications. 
 
The same considerations and basic points of view are also valid for the 
Comparative cross-border study on the Iron Rhine. For the comparative cross-
border study, the design specifications of the country in which the design is 
situated are also applicable. The major difference with the Dutch EIA is that the 
Comparative cross-border study on the Iron Rhine opted for a design method that 
includes an extra optimising step at bottlenecks in relation to aspects such as 
implementation or costs. In this optimisation step the design was not realised with 
the desired regulations as used in the Dutch EIA, but still above minimum 
regulations. 
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According to the used design specifications the existing single track 
Venlo-Roermond has to be doubled. This will imply a complete reconstruction of 
the 20 km long track. The current earthworks are suitable for double-track. 
Following the specifications of the Dutch EIA, the connecting curve at Roermond 
would require either a (new) bridge with four tracks over the river Meuse, or a 
level free crossing (fly-over or dive-under) to join or leave the current railway line 
from Weert to Roermond. This connecting-curve, with regard to the local situation, 
would be very difficult to fit in using Dutch design specifications because of a 
water purification plant and a nature reserve area in the direct vicinity. 
 
The connecting-curve near Venlo would require relatively much land take because 
of the maximum gradient of 6‰ that is used in the Dutch EIA. This connecting-
curve would be difficult to fit in as well. To bridge the difference in altitude 
between the line Roermond – Venlo and Venlo – Viersen, the new track starts as 
early as in the residential area of Tegelen. The curve itself intersects a valuable 
nature reserve area east of Venlo. 
To maintain the safety level at railway crossings at the current level most of the 22 
crossings must be reconstructed into level free crossings. In case crossings are 
dismantled, parallel infrastructure may be necessary. Since the track runs through 
the residential areas of Swalmen, Reuver, Belfeld and Tegelen, the placing of large 
sound barriers close to buildings over a long distance will be inevitable. 
 
The above-mentioned considerations led to the conclusion that alternative B, when 
Dutch design specifications are applied, will lead to major effects on the natural 
and human environment, for which no sufficient mitigation is thought to be 
possible. Within the Dutch EIA the A- and D-alternatives are therefore considered 
to be more favourable than alternative B (source: TN/MER IJzeren Rijn, 
Achtergronddocument 45 ‘Trechtering van Alternatieven, versie 2.2, d.d. 9 februari 
2001). In retrospect to these considerations the responsible ministers in the 
Netherlands, after formally hearing the EIA-advisory committee (‘Commissie 
MER’), have decided it was not necessary to study alternative B in detail within the 
Dutch EIA. Belgium and Germany also have been notified about this ‘interim 
decision’. 
 
Independent from the Dutch ‘interim decision’ to exclude the B-alternative from 
the Dutch EIA, it was decided in the trilateral meeting of the transport ministers to 
include the B-alternative in the international comparative cross-border study on the 
Iron Rhine. It was doubted from an international point of view that there would be 
no acceptable design possible for a B-alternative that could avoid the problems of 
fitting in the track in the surroundings and that would have less effects on the 
natural and human environment. 
Due to the fact that the Dutch EIA had only available a preliminary design for 
alternative B, a new design for the comparative cross-border study had to be made. 
The basic design method for this new alternative B is different from the 
Dutch EIA, because it was necessary to take the optimisation step as only used in 
the Comparative cross-border study on the Iron Rhine. This means that, in the 
identified bottlenecks, tracks with a higher gradient and curves with a smaller 
radius were allowed. Also other (international) train characteristics are used in the 
international study because of the current track situation in Germany (for example 
the 10‰ slopes between the Dutch/German border and Duisburg).  
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This results in shorter occupation times at the connection in Venlo to the existing 
line to Kaldenkirchen. As a consequence alternative B, as it is designed for the 
international study, differs from an alternative B, as it would have been designed 
for the Dutch EIA. 
The ‘international’ design specifications have resulted in an alternative B in this 
study that could be fitted in the environment more easily and at lower costs. Re-
designing the other alternatives in the Netherlands applying these ‘international’ 
optimisation step was not necessary, since these alternatives could be fitted in by 
using the desirable specifications, thus complying with national as well as 
international standards.  
 
Alternative B, as it is included in the comparative cross-border study conclusively 
differs with regard to the design method from the alternatives from the Dutch EIA. 
 
The reason for studying alternative B in an international context was inspired by 
relatively sound expectations with regard to the aspects transport time and costs 
compared with the other alternatives. Furthermore it should be stated that a detailed 
study of alternative B within this international study complies with earlier 
agreements between the transport ministers as made in December 1999. 
 
In the following chapters, especially 5, 7 and 8, the effects of alternatives will be 
partly based on an alternative B that is designed according to the ‘international’ 
design method. It should be stated that the effects that are estimated for 
alternative B as presented in chapter 5 would be different if the Dutch quality level 
and design standards commonly used in EIA-studies would have been adopted. 

4.5.9 Alternative D0 

All D-alternatives go via Weert, Eindhoven and Venlo to Anrath, using the existing 
railway track to a large extent. It is necessary to construct several connecting 
curves to enable a direct connection. This involves connecting curves at Weert 
between the Budel-Weert line and the Weert-Eindhoven line, at Eindhoven 
between the Weert-Eindhoven line and the Eindhoven-Venlo line, and at Viersen 
between the Venlo-Viersen line and the Viersen-Krefeld line, which is the same 
curve as described within alternative B. 
 
Alternative D0 is equal to alternative B after the connection of alternative B to the 
Venlo-Viersen line to the east of Venlo.  
 
The D-alternatives differ through the different possibilities for the connecting 
curves at Weert and Eindhoven. There is a large and small variant for both curves. 
At Weert, the two variants pass the natural area ‘Weerter-and Budelerbergen’ on 
different sides. This natural area is located between Budel and Weert, directly to 
the west of the Weert-Eindhoven line. The large curve at Eindhoven is combined as 
far as possible with the A67 highway and transects fewer residential areas than the 
small curve at Eindhoven. 
 
Figure 4.5.9-1 shows the routes for the D-alternatives between Budel and Anrath, 
including the variants for the curves at Weert and Eindhoven.  
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Alternative D0 is comprised of a small curve at Weert and a small curve at 
Eindhoven. The new or modified infrastructure required for alternative D0 is 
specified in table 4.5.9-1. 
 
Figure 4.5.9-1: Route section 2, D-alternatives  
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Deviation from the standard design 

Grade Venlo-Kaldenkirchen  
The existing line Venlo-Kaldenkirchen has a maximum slope of 8‰, which is 
higher than the desired maximum slope for the Iron Rhine.  

Curve at Viersen 
This curve is equal to the curve at Viersen as described at alternative B in 
section 4.5.8. 
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Table 4.5.9-1: New or modified infrastructure required for alternative D0 
Section New infrastructure 

required and modified 1 
Additional information 

Budel-Weert Track doubling The single-track line will be doubled between 
Budel and the connecting curve at Weert. The 
existing track foundation is prepared for a 
second track. Design speed will be 100 km/h.  

Weert Connecting curve at Weert This small new curve connects the lines Budel-
Weert and Weert-Eindhoven. This curve will be 
double-track with a design speed of 80 km/h. 
The radius the curve is 800 m, caused by the 
existing recreation resort. 

Weert-Eindhoven New level-free crossings The current railway infrastructure of the line 
Weert-Eindhoven is sufficient, but a number of 
level crossings are transformed into level-free 
crossings to keep the safety level at the same 
level as without Iron Rhine trains. 

Eindhoven Connecting curve at 
Eindhoven 

This small new curve connects the lines Weert-
Eindhoven and Eindhoven-Venlo. The curve 
will be double-track with a design speed of 
80 km/h. The radius the curve is 800 m, caused 
by the village of Eeneind and the nature area 
‘Dommeldal’. 

Eindhoven-
Kaldenkirchen 

New level-free crossings The current railway infrastructure of the line 
Eindhoven-Kaldenkirchen is sufficient, but a 
number of level crossings are transformed into 
level-free crossings to keep the safety level at 
the same level as without Iron Rhine trains. 

Kaldenkirchen-
Viersen (line 2510) 

Track doubling 
Kaldenkirchen-Dülken 

In order to reach the required capacity for the 
Iron Rhine, the current single-track will be 
doubled between Kaldenkirchen and Dülken. 
The existing track foundation is prepared for a 
second track. Design speed will be 100 km/h as 
current situation. The safety system of the 
whole line will be modernised. 

Viersen New connecting curve  This new curve connects the lines 
Kaldenkirchen-Viersen and Viersen-Krefeld. 
This curve will be partially single-track because 
of the land take in urban area with a design 
speed of 80 km/h. The radius of some parts of 
the curve is smaller than 700 m, caused by 
urban area. In the text above a more detailed 
description is given. 

Viersen –Anrath 
 (line 2520) 

- The current infrastructure is sufficient. 

 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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4.5.10 Alternative D1 

Alternative D1 is the same as alternative D0, but with a large curve at Weert and a 
small curve at Eindhoven. These curves are shown in figure 4.5.9-1. The new and 
modified infrastructure required for alternative D1 is shown in table 4.5.10-1.  

Deviation from the standard design 

Grade Venlo-Kaldenkirchen  
The existing line Venlo-Kaldenkirchen has a maximum slope of 8‰, what is 
higher than the desired maximum slope for the Iron Rhine.  

Curve at Viersen 
This curve is equal to the curve at Viersen as described at alternative B in 
section 4.5.8. 
 
Table 4.5.10-1: New or modified infrastructure required for alternative D1 
Section New infrastructure 

required and modified 1  
Additional information 

Budel-Weert Track doubling The single-track line will be doubled between Budel 
and the connecting curve at Weert. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h.  

Weert Connecting curve at Weert This large new curve connects the lines Budel-Weert 
and Weert-Eindhoven. This curve will be double-track 
with a design speed of 120 km/h, partial 80 km/h, 
caused by the airfield Budel and the nature area 
‘Weerter- and Budeler Bergen’ that result in a curve 
radius of 800 m. 

Weert-Eindhoven New level-free crossings The current railway infrastructure of the line Weert-
Eindhoven is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Eindhoven Connecting curve at 
Eindhoven 

This small new curve connects the lines Weert-
Eindhoven and Eindhoven-Venlo. The curve will be 
double-track with a design speed of 80 km/h. The 
radius the curve is 800 m, caused by the village of 
Eeneind and the nature area ‘Dommeldal’. 

Eindhoven-
Kaldenkirchen 

New level-free crossings The current railway infrastructure of the line 
Eindhoven-Kaldenkirchen is sufficient, but a number 
of level crossings are transformed into level-free 
crossings to keep the safety level at the same level as 
without Iron Rhine trains. 

Kaldenkirchen-
Viersen (line 2510) 

Track doubling 
Kaldenkirchen-Dülken 

In order to reach the required capacity for the Iron 
Rhine, the current single-track will be doubled 
between Kaldenkirchen and Dülken. The existing 
track foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 
 
 
 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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Section New infrastructure 
required and modified 1  

Additional information 

Viersen New connecting curve  This new curve connects the lines Kaldenkirchen-
Viersen and Viersen-Krefeld. This curve will be 
partially single-track because of the land take in urban 
area with a design speed of 80 km/h. The radius of 
some parts of the curve is smaller than 700 m, caused 
by urban area. In the text above a more detailed 
description is given. 

Viersen –Anrath 
 (line 2520) 

- The current infrastructure is sufficient. 

4.5.11 Alternative D2 

Alternative D2 is the same as alternative D0, but with a small curve at Weert and a 
large curve at Eindhoven. These curves are shown in figure 4.5.9-1. The large 
curve at Eindhoven, which is in part combined with the A67 highway, is single-
track. The new and modified infrastructure required for alternative D1 is specified 
in table 4.5.11-1. 

Deviation from the standard design 

Grade Venlo-Kaldenkirchen  
The existing line Venlo-Kaldenkirchen has a maximum slope of 8‰, what is 
higher than the desired maximum slope for the Iron Rhine.  

Curve at Viersen 
This curve is equal to the curve at Viersen as described at alternative B in 
section 4.5.8. 
 
Table 4.5.11-1: New or modified infrastructure required for alternative D2 

Section New infrastructure 
required and modified 1 

Additional information 

Budel-Weert Track doubling The single-track line will be doubled between Budel 
and the connecting curve at Weert. The existing track 
foundation is prepared for a second track. Design 
speed will be 100 km/h.  

Weert Connecting curve at Weert This small new curve connects the lines Budel-Weert 
and Weert-Eindhoven. This curve will be double-track 
with a design speed of 80 km/h. The radius the curve 
is 800 m, caused by the existing recreation resort. 

Weert-Eindhoven New level-free crossings The current railway infrastructure of the line Weert-
Eindhoven is sufficient, but a number of level 
crossings are transformed into level-free crossings to 
keep the safety level at the same level as without Iron 
Rhine trains. 

Eindhoven Connecting curve at 
Eindhoven 

This large new curve connects the lines Weert-
Eindhoven and Eindhoven-Venlo. The curve will be 
joined with highway A67 as much as possible and 
single-track, except both ends at the connections, with 
a design speed of 120 km/h.  

 Passing track west of the 
Zuid-Willemsvaart 

The capacity of the single-track curve is not sufficient 
because of the length, so a passing track is necessary. 
This is located west of the Zuid-Willemsvaart. 

                                                      
1 Defined on the basis of the quality level, the bottleneck analysis and information from the 
Dutch EIA. 
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Section New infrastructure 
required and modified 1 

Additional information 

Eindhoven-
Kaldenkirchen 

New level-free crossings The current railway infrastructure of the line 
Eindhoven-Kaldenkirchen is sufficient, but a number 
of level crossings are transformed into level-free 
crossings to keep the safety level at the same level as 
without Iron Rhine trains. 

Kaldenkirchen-
Viersen (line 2510) 

Track doubling 
Kaldenkirchen-Dülken 

In order to reach the required capacity for the Iron 
Rhine, the current single-track will be doubled 
between Kaldenkirchen and Dülken. The existing 
track foundation is prepared for a second track. Design 
speed will be 100 km/h as current situation. The safety 
system of the whole line will be modernised. 

Viersen New connecting curve  This new curve connects the lines Kaldenkirchen-
Viersen and Viersen-Krefeld. This curve will be 
partially single-track because of the land take in urban 
area with a design speed of 80 km/h. The radius of 
some parts of the curve is smaller than 700 m, caused 
by urban area. In the text above a more detailed 
description is given. 

Viersen –Anrath 
 (line 2520) 

- The current infrastructure is sufficient. 

4.6 Route section 3: Anrath-Duisburg 

From Anrath, all alternatives for the Iron Rhine follow existing lines to Duisburg. 
These are line 2520 between Anrath and Krefeld and line 2505 between Krefeld 
and Duisburg. This route section is shown in figure 4.6-1. These existing lines are 
double-tracked and electrified. 
 
Figure  4.6-1: Route section 3: Anrath-Duisburg 
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The capacity of this section is sufficient, so no supplementary infrastructure is 
necessary. In Germany no acoustic barriers are required when the infrastructure is 
not changed, which is the fact along this section of the Iron Rhine.   
 
Between Anrath and Krefeld, these railway lines are situated in a rural area. From 
Krefeld up to Duisburg, the Iron Rhine is located in a more urbanised environment, 
the Ruhr area.    
 
The impacts of the Iron Rhine in this section are not determined in the Comparative 
cross-border study on the Iron Rhine, because the (environmental) impacts in this 
section are not distinctive between the alternatives. 
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5 Impact assessment 

5.1 Introduction 

In order to enable a comparison between alternatives as presented in chapter 4, the 
(environmental) impacts are assessed. Apart from environmental aspects (e.g. noise 
and flora and fauna), transport aspects, costs and phasing possibilities are taken 
into consideration. In chapter 5 the impacts on the following aspects are 
determined: 
 
• Transport aspects: 

• Transport time; 
• Residual capacity; 
• Reliability; 
• Positive side effects. 

 
• Environmental aspects: 

• Noise; 
• Vibrations; 
• Risk assessment; 
• Groundwater; 
• Flora and fauna; 
• Landscape and cultural heritage; 
• Agriculture; 
• Recreation; 
• Physical planning; 
• Social aspects. 

 
• Costs 
 
• Phasing possibilities. 

Cross-border criteria and methods 
For a number of aspects the three countries use the same or comparable criteria and 
methods. For example the impacts on flora and fauna are commonly determined in 
land take of valuable or vulnerable areas and expressed in hectares. Sometimes the 
three countries differ in their approach on criteria and methodology. For example 
noise: each country has its own noise standards and will therefore differ in their 
assessment criteria. For all aspects an overall agreement of the three countries on 
criteria and methods has to be achieved. In this approach, a practical formulation of 
criteria and methods in an international context has been possible. To achieve the 
best practical criteria and methods the following steps are taken: 
1. Do EU legislation/regulations/ policy/guidelines result in practical usable 

criteria and methods? 
2. Do national/regional legislation/regulations/ policy/guidelines result in 

(additional) practical usable criteria and methods? 
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3. Does common practice of impact assessment of rail infrastructure in the three 
countries result in (additional) practical usable criteria and methods? 

4. Which criteria and methods are practically usable for a clear comparison of 
alternatives on their discriminating features? 

 
The results of the steps have been discussed with different experts from the three 
countries involved. On the basis of this, a cross-border approach per aspect is 
formulated. 
 
In this study the comparison of alternatives is paramount. A detailed description of 
impacts of each separate alternative is not considered. The nature of this research 
(comparison on an outline) demands a comparison of alternatives by means of their 
discriminating features. This requires a certain level of abstraction. Besides this, 
the criteria and methods have to be tuned to the planned type of activities (use or 
upgrading existing track or constructing new track). The following demands form 
the basis for defining cross-border criteria and methods: 
• The best practical option in an international context; 
• Clear and practicable; 
• Tuned to the type of planned activities; 
• Enable a comparison on discriminating characteristics of the alternatives. 
 
Per aspect a summarised description on criteria and methods is presented. Most 
impacts are based on land take of new track. Land take of necessary technical 
constructions is not taken into account, because it is not considered relevant in 
view of the abstraction level of this study.  Land take caused by construction of the 
Iron Rhine is determined for a number of aspects (agriculture, landscape etc). Land 
take is only considered relevant in case of new tracks. At locations where track is 
doubled, the earthworks are already prepared for track doubling and will cause no 
additional land take.  
 
Most impacts are determined in a quantitative way and present an indication of the 
expected impacts. The presented scores are sufficient to enable a comparison 
between alternatives. 

Study area and area of influence 
The study area of the impact assessment concerns the area where the alternatives 
differ from each other. In this area the impacts are discriminating. It concerns the 
area between Budel in the Netherlands and Anrath in Germany. The area of 
influence is the area on either side of the track of the alternatives. The size of the 
area of influence differs per aspect and is dependent on the possible range of the 
impacts.  
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Current and autonomous situation in respect to the impact assessment 
Gravity and magnitude of impacts is dependent on the current situation and the 
autonomous situation (situation in 2020 without Iron Rhine trains) of areas or 
locations. The impacts of alternatives are described on the basis of their relative 
differences with this autonomous situation. An elaborate description of the current 
and autonomous situation is not considered relevant, because the study focuses on 
the relative differences between alternatives. A description of the current and 
autonomous situation is only presented in those cases where the interpretation of 
impacts necessitates this. 

5.2 Transport time 

5.2.1 Introduction 

The transport time depends on a number of factors, such as the technical riding 
time, interoperability, the interaction between the timetables of the different line 
sections and different countries, the impact of waiting-tracks and disturbances of 
the normal timetable. For the determination of the transport time in this 
international study, only the technical riding time and the impact of waiting-tracks 
have been taken into account. This gives the theoretical transport time in the future. 
 
In the calculations the transport time from Antwerp to Duisburg has been 
considered. 
 
It should be noticed that the length of the line outside the survey area is in total 127 
km, being 97 km between the Port of Antwerp and Budel and 30 km between 
Anrath and Duisburg. These sections are not discriminating between alternatives, 
but are taken into account in order to present an accurate estimate on transport 
time. The calculated riding times on these lines are 70 minutes and 23 minutes 
respectively and are the same for all alternatives. 
 
The calculation of the technical riding time is based on dividing lines into sections 
of which the riding time is determined. The division has been made in such a way, 
that the maximum allowed speed on the section is constant throughout the section 
concerned. The riding time of a section is determined by the maximum allowed 
speed for the section and the section length. For sections with an allowed 
maximum speed above 100 km/h the calculation is made on the basis of a speed of 
100 km/h with respect to the maximum achievable speed of the freight trains. 
 
The riding time is increased by a possible acceleration or deceleration loss, 
dependent on the speed of the next section. Acceleration depends upon the weight 
of the train and the number and characteristics of the locomotives used. 
 
The calculation of these acceleration and deceleration losses is based on a constant 
acceleration or deceleration respectively. Acceleration loss increases at higher 
speeds. In the calculations this is included, the acceleration loss at speeds lower 
than 80 km/h is overestimated and the acceleration at speeds higher than 80 km/h is 
slightly underestimated.  
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The characteristics used in the calculations are a maximum speed of 100 km per 
hour, assuming an average acceleration of 0.075 m per square second and an 
average deceleration of 0.30 m per square second. This means that with: 
• An acceleration from 0 to 60 km/h results in a riding time loss of 1.85 minutes 

compared to driving with 60 km/h with constant speed. A deceleration from 
60 km/h to 0 results in a loss of riding time of 0.46 minutes; 

• An acceleration from 0 to 80 km/h results in a loss of 2.47 minutes compared 
to a constant speed of 80 km/h. A deceleration from 80 km/h to 0 results in a 
loss of riding time of 0.62 minutes; 

• An acceleration from 0 to 100 km/h means a riding time loss of 3.09 minutes 
compared to driving with 100 km/h with constant speed. A deceleration from 
100 km/h to 0 gives a loss of riding time of 0.77 minutes; 

• An acceleration from 80 to 100 km/h means a riding time loss of 0.12 minutes 
compared to driving with 100 km/h with constant speed. A deceleration from 
100 km/h to 80 gives a loss of riding time of 0.04 minutes. 

 
Subsequently, the total riding time of an alternative is the sum of the riding times 
and losses of the sections within an alternative. 
 
The riding times have been determined in the direction Antwerp – Duisburg. The 
transport times in the opposite direction do not substantially deviate from this. The 
alternatives are compared on the basis of this riding direction. 

Results 
Table 5.2.1-1 shows the length of the alternative in kilometres, the technical riding 
time of the alternative in minutes, the loss of time due to waiting on waiting-tracks, 
the total transport time of the alternative indexed against alternative A0 - the 
historic line - and finally the overall average speed of Iron Rhine trains per 
alternative is presented. 
As the calculation is based on maximum allowed speeds, the data in this table can 
be regarded as the best achievable (theoretical) transport time or an overall 
(theoretical) average speed, taking into account the fact that trains have to wait at 
some locations. 
 
Table 5.2.1-1 row 2 shows the impacts on the riding time of the various alternatives 
for the Iron Rhine. Here the impact of the waiting-tracks has not been taken into 
account. As the calculation is based on maximum allowed speeds, the data in this 
row can be regarded as the best achievable riding times or an overall average speed 
without trains having to wait. 
 
In a number of locations there is a possibility that trains have to wait. For example, 
this is the case at connections and passing tracks. The impact of this is also 
presented in table 5.2.1-1. It is assumed that the freight trains actually have to wait 
at only half of the possible waiting locations. The loss time per waiting incident is 
8.09 minutes when calculated in comparison with an average speed of 80 km/h. 
Details are presented in chapter 5.2.2. 
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Table 5.2.1-1: Resulting theoretical transport time (riding time and waiting time) 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Length (km) 216 216 216 217 218 215 215 216 
Total riding time (minutes) 157 157 151 152 152 152 152 152 
Number of waiting-tracks 
(number) 

6 6 7 7 6 6 6 7 

Loss of time due to waiting on 
waiting-tracks (minutes) 

23 23 28 28 23 23 23 28 

Total transport time including 
impact of waiting-tracks 
(minutes) 

180 180 179 179 175 175 175 181 

Total transport time indexed 
against alternative A0, 
including the impact of 
waiting-tracks (index) 

100 100 99 100 97 97 97 100 

Average speed (km/h) 72 72 72 72 75 74 74 72 
* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Length (km) 204 232 228 225 
Total riding time (minutes) 143 163 161 159 
Number of waiting-tracks 
(number) 

6 5 5 7 

Loss of time due to waiting on 
waiting-tracks (minutes) 

25 20 20 29 
 

Total transport time including 
impact of waiting-tracks 
(minutes) 

167 183 180 187 

Total transport time indexed 
against alternative A0, 
including the impact of 
waiting-tracks (index) 

93 102 100 104 

Average speed (km/h) 73 76 76 72 
 
Section 5.2.2 gives an explanation of the theoretical riding time, in which the 
impact of waiting on waiting-tracks has not been taken into account. Section 5.2.3 
gives an explanation of the theoretical transport time, in which the impact of 
waiting on waiting-tracks has been taken into account. 
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5.2.2 Riding time without impact of waiting-tracks 

The results are shown in table 5.2.1-1. The technical riding time for alternative A0 
is more than 2.5 hours. The length of the railway line is 216 km. The deviations in 
the riding times of the alternatives compared to alternative A0 are relatively small: 
all alternatives have a maximum riding-time deviation of plus 4% till minus 4% 
except for alternative B, which is 9% faster. 

A-alternatives 
The riding times of the A-alternatives vary linearly with their lengths. Between 
Roermond and Abzweig Klinkum, alternative A0 has more speed limitations than 
the other A alternatives, because the other A alternatives have (partial) new track 
with a higher design speed. The riding times of the different A-alternatives do 
however not vary significantly. An exception to this is alternative A0, which has a 
riding time that is about 5 minutes longer compared to the other A-alternatives due 
to the speed limitations. 

Alternative B 
Alternative B has the smallest transport time, because the track-length is the 
smallest of all alternatives. Transport time is between 8 and 14 minutes faster than 
the A-alternatives and between 16 and 20 minutes faster than the D-alternatives. 

D-alternatives 
The D-alternatives are 8 to 15 km longer than alternative A0, the historic line. The 
riding times of the D-alternatives are, depending on the alternative, between 1% 
and 4% longer, due to the greater length. Transport time is 10 to 13% larger than 
alternative B due to the smaller track length of alternative B. 

5.2.3 Transport time including impact of waiting-tracks 

The results of the calculations of the transport times in which also the impact of the 
waiting-tracks has been taken into account are shown in table 5.2.1-1. Here all 
waiting-tracks are considered, i.e. waiting on locations where a shift is made from 
double-track to a single-track section, waiting at a waiting-track on a single-track 
section and waiting for each crossing with other railway tracks. It was assumed that 
a train has to stop at every second waiting-track, thus at half of the waiting-tracks. 
Half of the time loss of every waiting-track is taken into account in the 
calculations. 
 
The deceleration at a waiting-track includes the time loss due to decelerating to 
standstill compared to going on with a constant speed from the previous section. 
Besides, the time loss due to accelerating from standstill to the maximum allowed 
speed on the section compared to going on with a constant speed on the next 
section has been included. Finally, the time of the standstill on the waiting-track is 
taken into account. 
 
For this waiting time 5 minutes have been taken at each waiting-track. This waiting 
time is based on the riding time of the most single-track sections and was chosen to 
be about half of the riding time of these single-track sections. 
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For example, at alternative A0 is a passing track located near Herkenbosch. A train 
that has to wait here, has to slow down from 80 km/h to 0 km/h. This results in a 
time loss of 0.62 minute. The train will stand still for 5 minutes, which is an 
average of all situations, and after that the train accelerates to 80 km/h again. The 
acceleration results in a time loss of 2.47 minutes. In total, a train that waits on this 
passing track is delayed for (0.62 + 5 + 2.47 =) 8.09 minutes. Because of the 
assumption that every second train has to wait, in the transport time calculations 
8.09 minutes is divided by 2, leading to a time penalty in the calculations for this 
waiting-track of 4.04 minutes. 

A-alternatives 
The following waiting-tracks have been taken into account for alternative A0: 
• The crossing at Weert; 
• The crossing and subsequently changing from a double-track section to a 

single-track section at Roermond; 
• The waiting-track near Herkenbosch in the middle of the single-track section; 
• The crossing at Rheydt Gbf; 
• The changing from a double-track section to a single-track section on the 

western line between Rheydt Gbf and Viersen Helenabrunn; 
• The crossing at Viersen Helenabrunn. 
 
The riding time on the historic line (A0) including the impact of waiting on 
waiting-tracks is 180 minutes.  
Alternative A2 has the same waiting-tracks. Alternative A3 has the same number 
of waiting-tracks, but around Roermond they have different locations. Instead of 
the single-track starting at the same point as the crossing of a railway track these 
are two separate locations. There is no passing track on the single-track section. 
Alternative A3/A2 has one extra waiting track because of the extra length single 
track. Alternatives A1 and A1north are the same as alternative A3, but in this case 
the passing track on the single-track section does exist.  
The transport times of alternatives A2 and A3 are about 5 minutes shorter. This is 
because of the higher maximum speeds that can be achieved with these 
alternatives. Alternative A3/A2 also has higher maximum speeds, but also an extra 
waiting track. Alternatives A1 and A1north have approximately the same transport 
time. On one hand, they have a higher maximum speed between Roermond and 
Abzweig Klinkum but on the other hand they have one more waiting-track. 

Alternative B 
The waiting-tracks that have been taken into account are:  
• The crossing at Weert;  
• The crossing at the west of Roermond; 
• The crossing at the north of Roermond;  
• The crossing at the east of Venlo;  
• The passing track of the curve at Viersen; 
• The crossing of the curve at Viersen with the section Viersen – Anrath. 
 
Alternative B is the fastest alternative. Including the waiting-track effect the 
transport time is 167 minutes, which is 8 to 17 minutes faster than the other 
alternatives. This is achieved due to the short length of alternative B. 
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D-alternatives 
For alternative D0 and D1 the following waiting-tracks have been taken into 
account:  
• The crossing at Weert; 
• The crossing at the east of Eindhoven; 
• The crossing at Venlo; 
• The passing track at the curve at Viersen; 
• The crossing of the curve at Viersen with the section Viersen-Anrath. 
 
For alternative D2 two additional waiting-tracks exist, namely the point where the 
curve at Eindhoven changes from double-track into a single-track section and the 
passing track of the curve at Eindhoven. 
The D-alternatives are longer than the A-alternatives, but they have about the same 
riding time as the historic line, because the average speed in the D-alternatives is 
slightly higher. Besides this the D-alternatives have one waiting-track less 
compared to alternative A0. 
Alternative D0 is 3 minutes slower than alternative A0. Alternative D1 is 3 minutes 
faster as a result of the shorter distance compared to alternative D0 and thus has the 
same transport time as alternative A0. Alternative D2 is even shorter, but as a result 
of two additional waiting-tracks this alternative is 4 minutes slower than 
alternative D0. 

5.3 Residual capacity 

5.3.1 Introduction 

Residual capacity is the difference between the capacity of a line and the actual 
occupation of that line. The residual capacity of a line indicates the possibilities for 
future expansion of train services on (parts of) that line. In this report residual 
capacity has been calculated for the four consecutive hours in which the highest 
number of trains are expected to run. The calculated figure can therefore not be 
used to make any statements about residual capacity during the whole day. 
 
The residual capacity of an alternative is determined by the residual capacity of 
each part of that alternative in the year 2020. The part with the smallest residual 
capacity is regarded as being normative for the residual capacity of the total 
alternative. This part can be a single-track section, a heavily used double-track 
section or a crossing of railways. 
   
In order to determine the residual capacity of alternatives, the capacity of the 
sections has been determined. The capacity of a double-track railway is estimated 
10 trains per hour per direction, which is based on a 75% loading degree and 
mixing of train types. For a single-track section the capacity is calculated by fitting 
trains into a certain available amount of time, using distance-time curves. When the 
capacity of a section is calculated, the occupancy (required capacity) is subtracted 
from this. This results in the residual capacity.  
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When the single-track and/or double-track sections of an alternative have residual 
capacity and this residual capacity is used, the crossings of railways can be 
normative. In this case the number of trains at the crossings (in the year 2020 and 
with residual capacity used) can be that high that the majority of the trains have to 
wait. In this case the quality level of the Iron Rhine is lower than the required 
quality level and the residual capacity of the section is considered to be 0. 

Results 
Table 5.3.1-1 shows the residual capacity of the various Iron Rhine alternatives. 
The residual capacity is expressed in number of trains per hour per direction. The 
residual capacity is based on the section that is normative for each alternative.  
 
Section 5.3.2 gives an explanation of the results of the determination of residual 
capacity. 
 
Table 5.3.1-1: Results residual capacity in trains per hour per direction 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Residual capacity with Iron 
Rhine trains (number) 

0 0 0 0 0 0 0 0 

* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Residual capacity with Iron 
Rhine trains (number) 

0 0 0 0 

5.3.2 Residual capacity effects 

Autonomous situation 
In the autonomous situation the Iron Rhine connection does not exist (trains are 
unable to drive on the historic line) and therefore no residual capacity can be 
determined. Conclusively, there is no autonomous situation with which alternatives 
can be compared. 

A-alternatives 
In the A-alternatives the residual capacity is determined by the zero residual 
capacity of the single-track section between Roermond and Dalheim (for 
alternatives A0, A0*, A2, A3, A3* and A2/A3) or Roermond and Abzweig 
Klinkum (for alternatives A1 and A1north). This section has been dimensioned on 
the expected number of Iron Rhine trains and therefore has no residual capacity. 
This single-track section is normative for the residual capacity of the A-alternatives 
and is therefore a limiting factor for the expansion of the number of Iron Rhine 
trains. 
 
The other sections have a theoretical residual capacity of 1 train per hour per 
direction or more. 
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Alternative B 
Within alternative B the bottleneck for capacity when determining single-track and 
double-track sections is the section Weert-Roermond. This is the most occupied 
track. When taking into account only single-track and double-track capacity, in 
2020 and with Iron Rhine trains, the residual capacity of this section is 2 trains per 
hour per direction. When this residual capacity is fully utilised, the crossing chance 
at the connection to the curve at Roermond becomes very low for 2 extra trains per 
hour per direction and even for 1 extra train per hour per direction. This means that 
most trains have to wait at this connection and the quality level of the Iron Rhine 
becomes lower than the required quality level. Therefore the residual capacity of 
alternative B is considered to be 0 trains per hour.  
Alternative B does however have residual capacity when a lower quality level is 
accepted at this connection during the hours that this residual capacity is used or 
when a level-free crossing is built at this location.   

D-alternatives 
Within alternatives D0 and D1 the capacity bottleneck is the section 
Eindhoven-Venlo. This is the most occupied section without Iron Rhine trains. 
With Iron Rhine trains the residual capacity at this section is 0 trains per hour. The 
other sections have a residual capacity of 1 train per hour per direction or more. 
  
In alternative D2 the capacity bottleneck is the new single-track curve between the 
lines Weert-Eindhoven and Eindhoven-Venlo. This single-track section has been 
dimensioned on the expected number of 43 Iron Rhine trains in 2020 and therefore 
offers no residual capacity. The other sections have a residual capacity of 1 train 
per hour per direction or more. 

5.4 Reliability 

5.4.1 Introduction 

The reliability of a line indicates the possibilities of that line to guarantee an as 
reliable as possible absorption of the requested freight transports. Technically 
speaking the reliability of a line is expressed in the availability of the (transport) 
system. 
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The method consists of classifying causes of disturbances into one of the following 
classes, which are again classified in subclasses: 
• Infrastructure: 

• Overhead contact line; 
• Rail; 
• Signalling; 
• Collisions with road traffic. 

• Operating plan: 
• Availability of capacity (residual capacity, loading degree). 

• Rolling stock15: 
• Total locomotive failure. 

 
For every railway track the availability is computed per disturbance class. For 
infrastructure causes the availability can be deduced from the Mean Time Between 
Failure (MTBF) and Mean Time To Repair (MTTR). 
This availability is weighted by a factor, dependent on single-or double-track 
(disturbance at a single-track section has impact on the flow in both directions and 
there are less possibilities to deal with a disturbance). 
By summing up the weighted availability for every class of disturbance a figure is 
realised, which reflects the total reliability of the system. Summing up these 
numbers for all tracks per alternative, a figure reflecting the reliability of the 
alternative can be drafted. 
These figures cannot be interpreted as exact delay risks or as factor for the number 
of delay minutes per time unit. This requires a much more extensive examination. 
The reliability calculations carried out are meant to quantify the effects that 
influence an undisturbed movement of trains. For ease of use, this quantified effect 
is referred to as ‘percentage of Iron Rhine trains riding without delay’ or 
‘reliability’. 

                                                      
15 Since rolling stock is not a varying factor in alternatives (the same rolling stock will be 
used in every alternative) this aspect is not discriminating between alternatives. It might 
however be an important factor in the identification of weak spots in the system reliability 
and is therefore considered. 
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Results 
Table 5.4.1-1 shows the impacts on the reliability of the various alternatives for the 
Iron Rhine. The reliability value is given for each alternative as a number and is 
indexed against alternative A0, the historic line. This indicates the percentage of 
the Iron Rhine trains riding without delay. 
Section 5.4.2 presents an explanation of the impacts.  
 
Table 5.4.1-1: Reliability results 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Reliability (%) 87.9 87.9 88.0 88.0 87.9 88.0 88.0 87.9 
Reliability (qualitative) + + + + + + + + 
* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Reliability (%) 85.3 85.9 85.9 83.3 
Reliability (qualitative) 0 0 0 - 

5.4.2 Reliability impacts  

After application of the method the operating plan appears to have the largest 
influence on the reliability numbers. The differences in reliability between the 
alternatives are particularly caused by timetable effects. Timetable impacts include 
delays as a result of the unavailability of an assigned freight path due to delays of 
other trains. Shared use of sections by non-Iron Rhine trains therefore plays an 
important distinguishing role in the reliability. Apart from that, the single-track or 
double-track construction of a section plays an important discriminating role as 
well. Obstruction of a single-track section blocks the railway connection in both 
directions. Obstruction of a double-track section blocks the track in just one 
direction, which means that the railway connection is not completely lost. The 
capacity, however, drops. 
 
It should be noticed that the discriminating impact of infrastructure is relatively 
small. This impact is therefore hardly discriminating in relation to the timetable 
effects. The impact of rolling stock is very small and non-discriminating, because 
all alternatives will be used by the same type of trains with the same risks of 
failure. 

A-alternatives 
The reliability appears to be non-discriminating for the A-alternatives. An 
important aspect is that the A-alternatives have 3 tracks at their disposal between 
Rheydt Gbf and Viersen-Helenabrunn. This guarantees a slightly higher reliability 
of the A-alternatives in comparison with alternative B and the D-alternatives. 

Alternative B 
The reliability of alternative B is 3%lower than the A-alternatives. This is due to 
the larger level of shared use by non-Iron Rhine trains of the lines of alternative B 
in comparison with the A-alternatives. 
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D-alternatives 
The reliability of alternative D0 and D1 is 2% lower than the A- alternatives. This 
can be explained from the larger level of shared use by non-Iron Rhine trains of the 
lines of the D-alternatives, in comparison with the A- alternatives. The reliability of 
alternative D2 is 5% lower than the A-alternatives. The difference with alternative 
D0 and D1 is caused by the single-track section of alternative D2 at the curve near 
Eindhoven. 

5.5 Positive side effects 

5.5.1 Introduction 

Positive side effects may be expected of the (re-)activation of the Iron Rhine 
freight railway connection. On one hand this concerns the side effects of the riding 
of Iron Rhine trains, on the other hand the side effects of the improvement of the 
infrastructure of the Iron Rhine connection, which may bring about better or new 
possibilities for regional development. Alternatives may provide possibilities for 
the establishment of, for example, new railway connections for passenger transport. 
Alternatives could provide opportunities to regional developments of industrial 
zones in the areas these alternatives pass or to the improved accessibility of 
existing industries by train. 
 
In determining the impact there is a distinction between positive side effects with 
respect to freight transport and positive side effects regarding passenger transport. 
 
Apart from the permanent side effects of the construction of the Iron-Rhine 
connection, there are also temporary side effects to be expected. These temporary 
side effects are not taken into account. 

Results 
Table 5.5.1-1 shows the positive side effects of the alternatives. The assessment is 
performed on a scale of 0 (no positive side effects) to 2 (high probability on 
positive side effects). The effects of the different categories are summed to 
determine which alternative has the overall best positive side effects. Section 5.5.2 
gives an explanation of the effects related to freight transport. Section 5.5.3 gives 
an explanation of the passenger transport-related effects and section 5.5.4 gives a 
global overview of the total positive side effects.  
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Table 5.5.1-1: Results positive side effects 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Positive side effects transport of goods 
Improved establishment 
conditions for industries 

1 1 1 1 1 1 1 1 

Position improvement for 
existing industries 

1 1 1 1 1 1 1 1 

Possible alternatives for storage 
of goods in Antwerp 

0 0 0 0 0 0 0 0 

More possibilities of transport 
of goods that partly makes use 
of the Iron Rhine line 

1 1 1 1 1 1 1 1 

Positive side effects passenger transport 
Opening new railway 
connections 

2 2 1 1 2 1 1 1 

Improvement of service level 
of existing passenger 
connections 

1 1 1 1 1 1 1 1 

Total positive side effect 6 6 5 5 6 5 5 5 
* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Positive side effects transport of goods 
Improved establishment 
conditions for industries 

0 0 0 0 

Position improvement for 
existing industries 

0 0 0 0 

Possible alternatives for storage 
of goods in Antwerp 

0 0 0 0 

More possibilities of transport 
of goods that partly makes use 
of the Iron Rhine line 

1 1 1 1 

Positive side effects passenger transport 
Opening new railway 
connections 

1 1 1 1 

Improvement of service level 
of existing passenger 
connections 

2 1 1 1 

Total positive side effect 4 3 3 3 
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5.5.2 Positive side effects of freight transport 

Improved establishment conditions and position improvement for existing 
industries 
An important condition for profiting from an Iron-Rhine freight railway connection 
by existing or new industries is the new possibility of shared use of the line by a 
shuttle train. Industries profit only if there are (possibilities for) stops along the 
line. 

A-alternatives 
The A-alternatives may be favourable for industrial areas along the line Weert-
Roermond, along the line Dalheim-Rheydt Gbf, along the line Rheydt Gbf – 
Viersen-Helenabrunn and at Viersen. This particularly offers opportunities for 
Roermond and Mönchengladbach because of the existing industries in the vicinity 
of the railway. 
Reopening a railway connection between Roermond and Dalheim the A- 
alternatives will provide a direct connection between the new and existing 
industrial areas between Dalheim and Mönchengladbach-Rheydt and the Dutch and 
Belgian railway system.  
The upgrading of the section Dalheim-Rheydt Gbf in all A-alternatives may clearly 
improve the conditions for companies to establish themselves at the former military 
airfield near Wegberg-Wildenrath, which will be rebuilt into a large industrial area. 
The military airfield near Wegberg-Wildenrath is currently connected with the line 
Dalheim-Rheydt Gbf by rail. The track doubling between Dalheim and Rheydt Gbf 
will enhance the potentials of this new industrial area both in the directions 
Antwerp and Duisburg. 
 
This leads to moderate establishment conditions for new industries (score 1) and 
moderate position improvement for existing industries (score 1). 

Alternative B 
Alternative B causes almost no added value for industrial areas at Weert, 
Roermond, Venlo and around Viersen because these areas already have a 
connection to Antwerp via the Brabant Line. Furthermore altermative B does not 
reach existing railway yards at Roermond and Venlo. 
 
In case of alternative B, it will be easier to transport freight from Venlo to the Ruhr 
area (due to track doubling of Kaldenkirchen-Dülken), other parts of Belgium 
besides Antwerp (due to the connection Neerpelt-Weert) and to the south of the 
Netherlands (due to track doubling of Roermond-Venlo). This will however not 
lead to a large improvement of establishment conditions. 
 
This does not result in improved establishment conditions for new industries 
(score 0) or position improvement of existing industries (score 0). 
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D-alternatives 
The D-alternatives cause almost no added value for industrial areas at Weert, 
Eindhoven, Venlo and around Viersen because these areas already have a 
connection to Antwerp.  
It will be easier to transport freight from Venlo and Eindhoven to the Ruhr area 
(due to track doubling of Kaldenkirchen – Dülken) and other parts of Belgium 
besides Antwerp (due to the connection Neerpelt – Weert). This will however not 
lead to a large improvement of establishment conditions. 
 
This does not result in improved establishment conditions for new industries 
(score 0) or position improvement of existing industries (score 0). 
 
Possible alternatives for storage of goods in Antwerp 
Existing or new industries, shunting-yards and storage areas along the Iron Rhine 
line can serve as an alternative for temporary storage of goods in case of capacity 
problems in Antwerp. This overflow function for storage of goods may apply to 
Venlo and Rheydt Gbf, because of the existing infrastructure and companies. In 
particular the large yards in Venlo offer large transfer and storage opportunities. 
Venlo however already has a connection to Antwerp via the Brabant line and does 
not function as an alternative for storage of goods in Antwerp. The Iron Rhine has 
only limited impact on this aspect. 
 
The possibilities for alternative storage of goods are low for all alternatives 
(score 0). 

More possibilities of freight transport that partially uses the Iron Rhine  
Improved possibilities for non-Iron Rhine transport of freight only occurs in 
(sections of) lines of which the present infrastructure will be improved. This may 
include increasing the residual capacity or an increase of the maximum allowed 
speed. 

A-alternatives 
For the A-alternatives the sections Neerpelt – Weert, Roermond – Dalheim, 
Dalheim – Rheydt Gbf and Rheydt Gbf – Viersen-Helenabrunn are eligible for this 
aspect. The infrastructural upgrading of these sections may offer improved 
possibilities for transport of freight between the Ruhr area/industrial area of 
Wegberg-Wildenrath and the Netherlands and the Netherlands and Belgium. 
However, the residual capacity of the section Roermond-Dalheim is very limited, 
as only the Iron Rhine trains are taken into account that use of the Roermond-
Dalheim connection. But there are undeniable opportunities for improvement of the 
transport of freight between the area at Wegberg-Wickrath and the 
Mönchengladbach/Ruhr area.  
 
This leads to moderate possibilities (score 1). 

Alternative B 
In this alternative the section Neerpelt – Weert is also eligible to extra trains. The 
fully double-track situation between Venlo and Viersen guarantees a more reliable 
freight transport with more residual capacity between the Netherlands and 
Germany via Venlo. It is possible that the track doubling between Venlo and 
Roermond is positive for freight transport.  
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This leads to moderate possibilities (score 1). 

D-alternatives 
In this alternative the section Neerpelt – Weert is also eligible to extra trains. The 
other curves have no added value for other freight transport because they form a 
less significant connection. 
Besides, the total track doubling between Venlo and Viersen provides a reliable 
connection for transport of freight with more residual capacity between the 
Netherlands and Germany via Venlo. 
 
This leads to moderate possibilities (score 1). 

5.5.3 Positive side effects with respect to passenger transport 

Opening new railway connections 
Upgrading the section Neerpelt / Budel-Weert may offer new possibilities for a 
passenger connection between Neerpelt / Budel and Weert. This applies to all 
alternatives. 

A-alternatives 
The (re-)establishment of a railway connection between Roermond and Dalheim 
and track doubling of the connection Dalheim-Rheydt provides possibilities for 
regional passenger transport on the line Roermond-Dalheim-Rheydt-
Mönchengladbach. Because of the track doubling, the capacity for extra (regional) 
trains is improved. 
Passenger transport between Roermond and Dalheim is less likely with alternatives 
A1/A1north, A3 and A3/A2, because of the connections near Abzweig Klinkum 
instead of Dalheim (A1, A1north) and Roermond junction north instead of 
Roermond respectively (A1, A1north, A3, A3/A2). 
 
This results in good possibilities for alternative A0 with and without tunnel and 
alternative A2 (2 points) and moderate possibilities for the other A- alternatives 
(score 1). 

Alternative B 
The change of the section Kaldenkirchen –Dülken into a fully double-tracked and 
electrified line offers considerably more possibilities for extra (regional) passenger 
transport between Venlo and Mönchengladbach because of the higher capacity. 
 
The curves that will be built in alternative B are not interesting for new passenger 
connections since these curves avoid the major stations and cities instead of 
connecting those.  
 
This results in moderate possibilities for the alternative B (score 1). 

D-alternatives 
The track doubling of the line Kaldenkirchen-Dülken offers considerably more 
opportunities for extra (regional) passenger transport between Venlo and 
Mönchengladbach because of the higher capacity. 
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The extra curves that are to be constructed in the D-alternatives are not interesting 
for new passenger connections, as these curves avoid large stations and cities.  
 
This results in moderate possibilities for the D alternatives (score 1). 

Improvement of the service level of existing passenger connections 

A-alternatives 
The A-alternatives will improve the connection Dalheim-Mönchengladbach. This 
offers more possibilities for improving the service level of the existing regional 
train on this line. This may include a higher frequency as well as an increased 
reliability and flexibility of train services. 
 
This results in moderate possibilities for the A alternatives (score 1). 

Alternative B 
The track doubling of the section Roermond-Venlo offers an opportunity for extra 
passenger trains and a higher reliability and flexibility. 
On the section Venlo-Mönchengladbach possibilities for an improvement of the 
service level of the present regional train exist mainly because of the track 
doubling. The track doubling provides more residual capacity and an increased 
reliability and flexibility compared to the current single-track situation between 
Dülken and Kaldenkirchen. 
 
This results in good possibilities for alternative B (score 2). 

D-alternatives 
In the D-alternatives there will be possibilities to improve the service level of the 
existing regional train on the line Venlo-Mönchengladbach. The track doubling 
provides more residual capacity and an increased reliability and flexibility 
compared to the current single-track situation between Dülken and Kaldenkirchen. 
 
This results in moderate possibilities for the D alternatives (score 1). 

5.5.4 Total positive side effects 

All A-alternatives have more positive side effects than alternative B and the D 
alternatives because they offer more opportunities for both freight and passenger 
transport. The A alternatives that pass through Roermond are the best alternatives 
regarding positive side effects because they offer best opportunities for (new) 
passenger transport. Alternative B and the D alternatives only offer improved 
conditions for passenger transport because of new double track. The positive side 
effects for freight transport are limited because the regions that are passed by these 
alternatives already have a good connection to both Antwerp and Duisburg. 
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5.6 Noise 

5.6.1 Introduction 

Noise originates from the vibration of the air caused by the rolling wheels of a 
train, the sound of the train engine, its brakes, deflection from bridges and the 
“screaming” noise when passing curves. The magnitude of noise is generally 
expressed in decibels (dB(A)). The increase or decrease of noise nuisance 
compared to the autonomous situation is measured by using certain noise levels as 
a parameter. In this study a minimum and a maximum noise level is used as a 
parameter to indicate differences in gravity of noise nuisance. In ‘”Response 
functions for environmental noise in residential areas16”(Miedema, 1992) the 
following rating system for noise levels of railway traffic in residential areas is 
indicated: 
 
Environmental quality:  Noise level:  
Good <40 dB(A) 
Rather good 40-46 dB(A) 
Reasonable 46-52 dB(A) 
Moderate 52-58 dB(A) 
Rather bad 58-64 dB(A) 
Bad 64-70 dB(A) 
Very bad 70-77 dB(A) 
Extremely bad > 77 dB(A) 
 
In this study a minimum noise level of 58 dB(A) and a maximum level of 70 dB(A) 
is used. A situation is considered moderate up to a level of 58 dB(A). At a point of 
58 dB(A) a situation is called rather bad. At a point of 70 dB(A) a situation is 
called very bad. A higher category is not considered, because it is not 
discriminating anymore (the contour will almost be situated on the axis of the 
track).  
 
The 58 dB(A) and 70 dB(A)-contour is calculated with ‘Standaard Rekenmethode 
I’, which is a Dutch calculation method often applied in Belgium as well.  
Subsequently the increase of total surface and surface of (existing and future) 
residential areas within the 58 dB(A) and 70 dB(A)-contour compared to the 
autonomous situation is determined as an indication of the changing amount of area 
and people affected by changes of received noise levels.  
 
The impacts are determined on the basis of the following criteria: 
• Increase of total noise-affected  area  
Increase of total area within the 58 dB(A) and 70 dB(A) noise contour compared to 
the autonomous situation. Measuring unit is hectares. 
• Increase of noise-affected residential areas  
Increase of existing and future residential areas within the 58 dB(A) and 70 dB(A)- 
noise contour compared to the autonomous situation. Measuring unit is hectares. 

                                                      
16 Data from noise nuisance studies in several European countries is integrally analysed to 
assess its usefulness in this cross-border study. 
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Results 
Table 5.6.1-1 shows the impacts the various Iron Rhine alternatives may have on 
noise. The figures are noise impacts without acoustic barriers. Legislation on noise 
often necessitates the construction of acoustic barriers when noise nuisance 
exceeds a certain level. This legislation however differs in the three countries 
involved. A sound comparison between alternatives can only be made if these 
legislative obligatory measures are taken. The figures in table 5.6.1-1 show the 
impacts without these measures and are not used for the comparison of alternatives. 
Noise impacts when acoustic barriers are applied are presented in chapter 6. The 
impacts described in chapter 6 are used for the comparison of alternatives in 
chapter 7. Sections 5.6.2 and 5.6.3 give an explanation of the impacts. 
 
Table 5.6.1-1: Noise impacts compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Increase of total noise-
affected area: 

        

• within the 58 dB(A)-
contour (ha) 

6098 5564 6387 6304 6304 6205 5671 6410 

• within the 70 dB(A)-
contour (ha) 

1344 1226 1420 1397 1382 1364 1246 1401 

Increase of noise-affected 
residential area: 

        

• within the 58 dB(A)-
contour (ha) 

1663 16631 1477 1476 1673 1466 14661 1475 

• within the 70 dB(A)-
contour (ha) 

351 3511 283 283 351 295 2951 295 

* With tunnel  
1 A tunnel in the ‘Meinweg’ does not cause a change in noise-affected residential areas, 
because no residential areas are located in the proximity of the tunnel. 
 

Alternative 
Criterion 

B D0 D1 D2 

Increase of total noise-
affected area: 

    

• within the 58 dB(A)-
contour (ha) 

4016 3961 3873 4984 

• within the 70 dB(A)-
contour (ha) 

960 927 894 1108 

Increase of noise-affected 
residential area: 

    

• within the 58 dB(A)-
contour (ha) 

751 807 803 534 

• within the 70 dB(A)-
contour (ha) 

146 183 183 119 
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5.6.2 Total noise-affected area  

A-alternatives  
Alternative A0 causes an increase of area within the 58 and 70 dB(A)-contour 
compared to the autonomous situation of respectively 6098 ha and 1344 ha.  
Alternatives A1, A1north, A2, A3 and A3/A2 all cause a larger increase of area 
compared to alternative A0, which is particularly caused by a larger length of new 
track. 
 
Alternatives A0 and A3 with tunnel 
The tunnel in alternatives A0 and A3 induces a decrease of around 10% of total noise-
affected area, when compared to alternative A0 and A3 without tunnel. This tunnel can be 
considered an effective mitigating measure for noise abatement.  

Alternative B 
Alternative B causes an increase of area within the 58 and 70 dB(A)-contour 
compared to the autonomous situation of respectively 4016 ha and 960 ha. This 
increase is smaller than the increase of the A-alternatives. The differences are 
caused by a smaller increase of noise-affected area in Germany. In Germany 
(section Venlo-Viersen) a considerable area already receives high noise levels in 
the autonomous situation. In case of the A-alternatives the noise-affected area in 
the autonomous situation (section Roermond-Dalheim) is much smaller and 
therefore causing a relatively large increase. 

Alternative D0 
Alternative D0 causes an increase of area within the 58 and 70 dB(A)-contour 
compared to the autonomous situation of respectively 3961 ha and 927 ha. This 
increase is considerably smaller than the increase of the A-alternatives, for the 
same reasons as alternative B. 

Alternative D1 
Alternative D1 causes a smaller increase than alternative D0. This difference arises 
on the section Budel-Weert that contains almost no trains in the autonomous 
situation. Alternative D0 uses this section for a larger distance than alternative D1 
causing a larger increase of area receiving noise levels compared to the 
autonomous situation than alternative D1. 

Alternative D2 
Alternative D2 causes a larger increase than alternatives D0 and D1. The large 
extra length of new track (curve at Eindhoven) causes this. Alternatives D0 and D1 
mainly use the existing track, which causes noise nuisance in the autonomous 
situation. New track, in the contrary, causes a larger increase of noise-affected area. 
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5.6.3 Noise-affected residential area 

Alternative A0 
Alternative A0 causes an increase of residential area within the 58 dB(A) and 70 
dB(A)-contour compared to the autonomous situation of respectively 1663 ha and 
351 ha. In the Netherlands it concerns the residential areas of Budel, Weert, 
Baexem, Haelen and Roermond. In Germany it concerns the residential areas of 
Dalheim, Wegberg, Mönchengladbach and Viersen. 
 
Alternatives A0 and A3 with tunnel  
The increase of noise-affected residential area caused by alternatives A0 and A3 with 
tunnel is equal to alternative A0 and A3 without a tunnel, because there are no residential 
areas located in the proximity of the tunnel. 

Alternative A1 and A1north 
Alternatives A1 and A1north cause a smaller increase of residential area within the 
58 dB(A) and 70 dB(A)-contour compared to the autonomous situation than 
alternative A0, because A1 and A1north do, in contrary to A0, not intersect 
Roermond and Dalheim. 

Alternative A2 
Alternative A2 causes a somewhat larger increase of residential area within the 58 
dB(A) and 70 dB(A)-contour compared to the autonomous situation than 
alternative A0. This small difference arises near Herkenbosch. Alternative A2 
passes northerly by Herkenbosch by which the northern part of Herkenbosch 
receives a noise level of 58 dB(A). The 70 dB(A)-contour is located outside 
Herkenbosch. 

Alternative A3 
Alternative A3 causes a smaller increase of residential area within the 58 dB(A) 
and 70 dB(A)-contour compared to the autonomous situation than alternative A0, 
because A3 passes easterly by Roermond, in contrary to A0 that intersects 
Roermond. 

Alternative A3/A2 
Alternative A3/A2 causes a somewhat larger increase of residential area within the 
58 dB(A) and 70 dB(A)-contour compared to the autonomous situation than 
alternative A0. An explanation of the difference with alternative A0 is equal to 
alternative A2 and A3. 

Alternative B 
Alternative B causes an increase of residential area receiving a noise level of 58 
dB(A) and 70 dB(A) compared to the autonomous situation of respectively 751 ha 
and 146 ha. In the Netherlands it concerns the residential areas of Budel, Weert, 
Baexem, Haelen, Swalmen, Reuver, Belfeld and Tegelen. In Germany it concerns 
the residential areas of Kaldenkirchen, Breyell, Boisheim, Dülken and Viersen. 
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The cause of the differences with the A-alternatives is similar to the explanation 
given in section 5.6.2. Besides this the A-alternatives pass Mönchengladbach in 
contrast to alternative B, which also explains the larger increase of noise-affected 
residential area. 

Alternative D0 
Alternative D0 causes an increase of residential area receiving a noise level of 58 
dB(A) and 70 dB(A) compared to the autonomous situation of respectively 807 ha 
and 183 ha. In the Netherlands it concerns the residential areas of Heeze, Geldrop, 
Eindhoven, Helmond, Deurne, Blerick and Venlo. In Germany it concerns the 
residential areas of Kaldenkirchen, Breyell, Boisheim, Dülken and Viersen. 
 
The cause of the differences between all D-alternatives and the A-alternatives is 
equal to the explanation given for alternative B.  

Alternative D1 
Alternative D1 causes a smaller increase of residential area within the 58 dB(A)-
contour than alternative D0, which arises near Weert, where alternative D1 is 
located at a large distance from Weert. 

Alternative D2 
Alternative D2 causes the smallest increase of noise-affected residential area of all 
D-alternatives. This difference arises because of the long curve at Eindhoven, 
which causes less noise nuisance in the residential areas of Geldrop, Eindhoven, 
Helmond and Deurne. 

5.7 Vibrations 

5.7.1 Introduction 

Vibrations can occur in houses and buildings along the track causing vibration 
nuisance. Preference limits on vibration nuisance exist in Belgium, the Netherlands 
as well as Germany. In the framework of this study the increase of total area and 
the increase of residential area within the KBFmax = 0.1 contour on ground level is 
determined. A vibration intensity of KBFmax = 0.1 on ground level is equal to a 
vibration intensity = 0,2 on the floor in houses17. These preference limits are based 
on German preference limits, often applied in Belgium and the Netherlands as well. 
 

                                                      
17 Definition KBFmax in conformance with the German standard DIN4150-2, 
‘Erschütterungen im Bauwesen. Teil 2: Einwirkungen auf Menschen in Gebäuden’ dated 
June 1999. 
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The position of the vibration contour perpendicular to the track is based on 
vibration measurements in the field. These measurements are executed on 10 
locations dispersed along the existing track in the Netherlands. The results of these 
validation measurements originate from an elaborate study on vibration performed 
within the scope of the Dutch EIA on the Iron Rhine. The Dutch EIA shows that in 
the autonomous situation the vibration contour of the KBFmax = 0.1 contour is in 
most cases situated at about 105 m from the track. The actual distance is dependent 
on the soil structure in the vicinity of the track. The field measurements in the 
Netherlands are used as a basis for the vibration calculations in the cross-border 
study. The average distance of 105 m is also used for the calculations for the 
German part of the track. For the whole study are the KBFmax = 0.1 contour is used 
as an international standard for the assessment of vibrations.  
 
The position of the KBFmax = 0.1 contour is independent of the number of trains and 
the type of train. KBFmax is the maximum vibration intensity as a result of trains 
passing on a certain track. In this study it means that impacts occur where existing 
track is reactivated or new track is constructed. Intensification of existing track 
including track doubling has a negligible impact on the position of the KBFmax = 0.1 
vibration contour. 
 
The increase of total vibration-affected area and residential area is determined on 
the basis of the position of the vibration contour compared to the autonomous 
situation (table 5.7.1-1). 
 
The impacts are determined on the basis of the following criteria: 
• Increase of total vibration-affected area  
Increase of total area within the KBFmax = 0.1 contour compared to the autonomous 
situation. Measuring unit is hectares. 
 
• Increase of vibration-affected residential areas  
Increase of existing and future residential areas within the KBFmax = 0.1 contour 
compared to the autonomous situation. Measuring unit is hectares. 

Results 
Table 5.7.1-1 shows the impacts the various Iron Rhine alternatives may have on 
vibrations. Sections 5.7.2 and 5.7.3 give an explanation of the impacts. 
 
Table 5.7.1-1 Vibration impacts compared to the autonomous situation  

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Increase of total vibration-
affected area within the KBFmax 
= 0.1 contour on ground level 
(ha) 

525 525 593 578 559 592 592 626 

Increase of vibration-affected 
residential area within the 
KBFmax = 0.1 contour on 
ground level (ha) 

51 51 10 10 51 7 7 7 

* With tunnel 
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Alternative 

Criterion 
B D0 D1 D2 

Increase of total vibration-
affected area within the KBFmax 
= 0.1 contour on ground level 
(ha) 

210 203 241 622 

Increase of vibration-affected 
residential area within the 
KBFmax = 0.1 contour on 
ground level (ha) 

10 10 11 10 

5.7.2 Total vibration-affected area  

Alternative A0 
Alternative A0 causes an increase of 525 ha within the KBFmax = 0.1 contour. This 
increase involves 500 ha in the Netherlands and 25 ha in Germany. The increase is 
observed where existing track is reactivated (Roermond-Dalheim) and where 
current train intensities are so low that this section should be taken into account as 
a reactivated track (Budel-Weert). 
 
Alternatives A0 and A3 with tunnel  
The increase of vibration-affected area does not differ from the increase of alternatives A0 
and A3 without tunnel. 

Alternative A1 
Alternative A0 causes an increase of 593 ha within the KBFmax = 0.1 contour. This 
increase involves 285 ha in the Netherlands and 308 ha in Germany. The increase 
is observed on the section Budel-Weert (current train intensities are so low that this 
section should be taken into account as a reactivated track) and where new track is 
constructed (Roermond-Abzweig Klinkum). The increase is larger compared to 
alternative A0, because the new track is longer. 

Alternative A1north 
Alternative A1north causes an increase of 578 ha within the KBFmax = 0.1 contour. 
This increase involves 273 ha in the Netherlands and 305 ha in Germany. The same 
explanation applies as to alternative A1. 

Alternative A2 
Alternative A2 causes an increase of 559 ha within the KBFmax = 0.1 contour. This 
increase involves 444 ha in the Netherlands and 115 ha in Germany. The increase 
is observed where existing track is reactivated  (Roermond-Herkenbosch), where 
current train intensities are so low that sections should be taken into account as a 
reactivated track (Budel-Weert) and where new track is constructed (Herkenbosch-
Dalheim).  
 
The difference of the increase of area in the Netherlands and Germany compared to 
alternative A1 is based on the fact that alternative A2 has a shorter length in 
Germany. 
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Alternative A3 
Alternative A3 causes an increase of 592 ha within the KBFmax = 0.1 contour. This 
increase involves 567 ha in the Netherlands and 25 ha in Germany. The increase is 
observed where existing track is reactivated (Roermond-Dalheim), where train 
intensities are so low that sections should be considered as reactivated track 
(Budel-Weert) and where new track is constructed (easterly of Roermond). The 
increase is larger in comparison with alternative A0 because the new track is 
longer. 

Alternative A3/A2 
Alternative A3 combined with alternative A2 causes an increase of 626 ha within 
the KBFmax = 0.1 contour. This increase involves 511 ha in the Netherlands and 115 
ha in Germany.  

Alternative B 
Alternative B causes an increase of 210 ha within the KBFmax = 0.1 contour. This 
increase involves 201 ha in the Netherlands and 9 ha in Germany. The increase is 
observed on those locations where train intensities are so low that the respective 
section should be considered a reactivated track (Budel-Weert) and where new 
track is constructed (curves at Roermond, Venlo and Viersen). The increase is 
smaller than the increase of the A-alternatives, because the track that will be 
reactivated is shorter and the new track is shorter as well. 

Alternative D0 
Alternative D0 causes an increase of 203 ha within the KBFmax = 0.1 contour. This 
increase involves 194 ha in the Netherlands and 9 ha in Germany. The increase is 
observed on those locations where train intensities are so low that the respective 
section should be considered a reactivated track (Budel-Weert) and where new 
track is constructed (curves at Weert, Eindhoven and Viersen). 

Alternative D1 
Alternative D1 causes an increase of 241 ha within the KBFmax = 0.1 contour. This 
increase involves 232 ha in the Netherlands and 9 ha in Germany. The increase is 
observed on those locations where train intensities are so low that the respective 
section should be considered a reactivated track (Budel-Weert) and where new 
track is constructed (curves at Weert, Eindhoven and Viersen). The increase is 
larger compared to alternative D0, because the new track is longer due to the long 
curve at Weert. 
 
The increase of alternative D0 and D1 is smaller than the increase of the A-
alternatives, because the D-alternatives include fewer tracks that will be 
reactivated.  

Alternative D2 
Alternative D2 causes an increase of 622 ha within the KBFmax = 0.1 contour. This 
increase involves 613 ha in the Netherlands and 9 ha in Germany. The increase is 
observed on those locations where train intensities are so low that the respective 
section should be considered a reactivated track (Budel-Weert) and where new 
track is constructed (curves at Weert, Eindhoven and Viersen). The increase is  
larger compared to alternative D0 and D1 because the new track around Eindhoven 
is longer.  
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5.7.3 Vibration-affected residential area  

Alternative A0 
Alternative A0 causes an increase of residential area within the KBFmax = 0.1 
contour of 51 ha. This increase is located in residential areas where existing track is 
reactivated (Roermond-Dalheim) and where train intensities are so low that the 
respective section should be considered a reactivated track (Budel-Weert). 
 
Alternatives A0 and A3 with tunnel  
The increase of vibration-affected residential area does not differ from the increase of 
alternatives A0 and A3 without tunnel, because there is no residential area located in the 
proximity of the tunnel.  

Alternative A1 
Alternative A1 causes an increase of residential area within the KBFmax = 0.1 
contour of 10 ha. This increase is located in residential areas where train intensities 
are so low that the respective section should be considered a reactivated track 
(Budel-Weert) and where new track is constructed (Roermond-Abzweig Klinkum). 
The increase is smaller compared to alternative A0, because alternative A1 does 
not involve reactivation of existing track in Roermond.  

Alternative A1north 
To alternative A1north the same applies as to alternative A1. 

Alternative A2 
To alternative A2 the same applies as to alternative A0. The distance of the track to 
the residential area of Herkenbosch is so large that no vibration nuisance will 
occur. 

Alternative A3 
The increase of residential area within the KBFmax = 0.1 contour of alternative A3 
in the Netherlands is equal to alternative A0 (7 ha in Budel-Weert) and in Germany 
it is equal to alternative A0 (0 ha). 

Alternative A3/A2 
The increase of residential area within the KBFmax = 0.1 contour of alternative A3 
combined with A2 is equal to alternative A3. 

Alternative B 
Alternative B causes an increase of residential area within the KBFmax = 0.1 contour 
of 10 ha, of which 7 ha in the Netherlands (Budel-Weert) and 3 ha in Germany 
(Viersen). 

Alternative D0 
Alternative D0 causes an increase of residential area within the KBFmax = 0.1 
contour of 10 ha of which 7 ha in the Netherlands (Budel-Weert) and 3 ha in 
Germany (Viersen).  
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Alternative D1 
Alternative D1 causes an increase of residential area within the KBFmax = 0.1 
contour of 11 ha of which 8 ha in the Netherlands (Budel-Weert and Maarheeze) 
and 3 ha in Germany (Viersen).  

Alternative D2 
Alternative D2 causes an increase of residential area within the KBFmax = 0.1 
contour of 10 ha of which 7 ha in the Netherlands (Budel-Weert) and 3 ha in 
Germany (Viersen).  

5.8 Risk assessment 

5.8.1 Introduction 

Risk assessment is determined using the Individual Risk (IR) and Group Risk (GR) 
and involves the calculation of risks with the transport of hazardous goods (e.g. the 
release of toxic gases or the ignition of flammable gases). Risks are calculated and 
assessed with the Dutch IPO-RBM18-method. This method is frequently used in 
environmental studies in Belgium and the Netherlands. The method calculates the 
possibility of accidents (and its consequences) on the basis of a standard accident 
frequency, which is the same for single- and double-track sections. In Germany 
normally safety on a single-track section is considered less than on a double-track 
section.   
 
Individual Risk (IR) 
Individual Risk (IR) is the chance per year an imaginary person, who permanently 
stays at a same distance of the railway, dies in an accident involving the transport 
of hazardous goods. Individual Risk is indicated with contours. In this study the 
IR10-6 contour per year is used. The IR 10-6 per year (as a maximum value) can be 
defined as the probability per year that somebody dies of the consequences of an 
accident involving the transport of hazardous goods is 1 to 1,000,000.  
 
The Iron Rhine changes the position of the IR10-6 contour compared to the 
autonomous situation because the transport of hazardous goods will increase. The 
position of the IR10-6 contour differs on the sections used by the Iron Rhine. Per 
alternative the maximum change in distance of the IR10-6 contour is indicated.  
Within this changed contour the number of ‘sensitive’ objects might increase as 
well. Sensitive objects are places like dwelling or buildings where people reside.  
Subsequently the increase in the number of ‘sensitive’ objects in urban areas within 
the IR10-6 contour is determined. 
 
The impacts are determined on the basis of the following criteria: 
• Change of the position of the Individual Risk (IR) 10-6 contour 
Maximal change in distance of the Individual Risk (IR) 10-6 contour per year 
compared to the autonomous situation. This contour is measured perpendicular to 
the railway track. Measuring unit is m. 
                                                      
18 ‘Inter Provinciaal Overleg Risico Berekenings Methodiek’/’Provincial Risk Calculation 
Method’ 
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• Increase of ‘sensitive’ objects within the Individual Risk (IR) 10-6 contour 
Increase of objects within the IR 10-6 per year contour compared to the autonomous 
situation. Measuring unit is numbers. 
 
Group Risk (GR) 
Group Risk (GR) indicates the possible number of lethal victims of a large accident 
in a residential area and the associated possibility. The standard of probability is 
stricter if a larger number of victims are involved. 
The standards are: 
• 10 lethal victims: <10-4 per year  
• 100 lethal victims: <10-6 per year 
• 1000 lethal victims: <10-8 per year 
 
The Group Risk is presented as an fN (frequency and Number of fatalities) curve, 
in which all accidents with a certain probability of occurrence and a certain number 
of fatalities are plotted on a double logarithmic scale. This fN curve is compared 
with the orientating value as indicated in figure 5.8.1-1. Curve A (top line) has a 
small negative impact and curve B (lower line) has negligible impact.  
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Figure 5.8.1-1 GR curve 
 
The following criterion is used: 
• Group Risk 
Group Risk compared to an orientating value. Measuring unit is a qualitative score 
on the following scale: 
0 :  negligible impact; 
- :  limited negative impact: 0-2.5 times the orientating value; 
-- :  medium negative impact: 2.5-10 times the orientating value; 
---: strong negative impact: > 10 times the orientating value. 
 
IR and GR do not present risks in a comparable way. IR and GR are 
complementary rather than comparable. The height of the GR indicates the risks 
for large groups of persons actually living in the direct surroundings of the track 
(e.g. cities and villages). The IR indicates the risk for an individual anywhere along 
the track and is more related to the characteristics of the track and the traffic on the 
track. 
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Results 
Table 5.8.1-1 shows the impacts the various Iron Rhine alternatives may have on 
Individual Risk and Group Risk. Sections 5.8.2 and 5.8.3 give an explanation of the 
impacts. 
 
Table 5.8.1-1 Risk assessment impacts compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Change of the position of the 
IR 10-6 contour (m) 

3 3 3 3 3 3 3 3 

Increase of objects within the 
IR 10-6 contour (number) 

7 7 7 7 7 7 7 7 

Group Risk (qualitative) 0 0 0 0 0 0 0 0 
* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Change of the position of the 
IR 10-6 contour (m) 

3 2 2 2 

Increase of objects within the 
IR 10-6 contour (number) 

7 25 21 18 

Group Risk (qualitative) 0 0 0 0 

5.8.2 Individual Risk 

All alternatives involve an increase in the transport of hazardous goods compared 
to the autonomous situation (mainly Liquefied Petroleum Gas (LPG) and petrol). 

A-alternatives 
At locations where the IR-contour is very small because only few trains with 
hazardous goods pass, the IR-contour is very small and not outside the track itself. 
This is the fact when only Iron Rhine trains with hazardous goods use a certain 
track. Only if the number of trains with hazardous goods at a section is of a certain 
amount in the autonomous situation and objects are very close to the track, the 
IR-contour is that large that objects are within this contour. For the A-alternatives 
this situation only occurs between Weert and Roermond-North (where all 
alternatives are equal), so only at this section new objects will be within the 
IR-contour.   
 
All A-alternatives have an IR 10-6 contour that is located at a maximum distance of 
23 m, between Budel (via Weert) and Roermond. This maximum distance is 
especially found in the vicinity of station Weert and Roermond-North. This 
maximum distance is caused by a higher accident probability near the stations due 
to the presence of level crossings and points. In the autonomous situation the 
maximum distance is 20 m between Budel and Roermond (at the stations Weert 
and Roermond). Conclusively, the IR-contour shifts with a maximum of 3 m.  
 
In the autonomous situation there will be no transport of hazardous goods on the 
section Roermond-Mönchengladbach. Because of the absence of hazardous goods 
no IR 10-6 contour will be present. Within all A-alternatives the transport of 
hazardous goods commences on the section Roermond-Mönchengladbach.  
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The amount of hazardous goods is however so slight that there will be no IR 10-6 
contour on the section Roermond-Mönchengladbach.  
 
All A-alternatives cause an increase of 7 objects in Weert and Roermond compared 
to the autonomous situation. In the vicinity of the stations the IR-contour is shifted 
by 3 m, which causes an increase of 7 objects within the IR 10-6 contour.  

Alternative B 
Alternative B has an IR 10-6 contour with a maximum distance of 23 m on the 
section Budel-Weert-Roermond (like in the A-alternatives). This is an increase of 3 
m compared to the autonomous situation.  
 
In the autonomous situation there is hardly any transport of hazardous goods on the  
section Roermond-Venlo. Consequently there is no IR 10-6 contour nor are there 
any objects within the IR 10-6 contour. If the Iron Rhine trains use the B-alternative 
the number of trains with hazardous goods will increase. This increase is however 
limited. Transport of very flammable liquids and very toxic liquids between 
Roermond and Venlo is respectively only ¼ and ½ from the amount that is 
transported across the Dutch/German border. This limited increase does not show 
an IR 10-6 contour.  
 
On the section from Venlo to Viersen, alternative B has an IR 10-6 contour with a 
maximum distance of 29 m on the section Venlo-Viersen. In the autonomous 
situation this distance is 28 m. This means an increase of 1 metre. 
 
Alternative B causes an increase of 7 objects within the IR 10-6-contour in Weert 
and Roermond, compared to the autonomous situation. These objects are the same 
as within the A-alternatives. The increase of the IR 10-6 contour with 1 metre on 
the Venlo-Viersen section does not cause an increase of objects within the IR 10-6-
contour, when compared to the autonomous situation. 

Alternative D0 
Alternative D0 has an IR 10-6 contour at a maximum distance of 22 m (Weert-
Eindhoven), 26 m (Eindhoven-Blerick), 28 m (Blerick-Venlo) and 29 m (Venlo-
Viersen). In the autonomous situation these distances are respectively 20, 24, 26 
and 28 m. This means an increase of 1 to 2 m compared to the autonomous 
situation. 
 
Alternative D0 causes an increase of 25 objects within the IR 10-6-contour 
compared to the autonomous situation, mainly at Maarheeze but also in Geldrop, 
Helmond, and Deurne. The increase of the IR 10-6 contour with 1 metre on the 
Venlo-Viersen section does not cause an increase of objects within the IR 10-6-
contour, when compared to the autonomous situation. 

Alternative D1 
To alternative D1 the same applies as to alternative D0 regarding the position of 
the IR 10-6 contour.  
 
Alternative D1 causes an increase of 21 objects within the IR 10-6-contour 
compared to the autonomous situation. These objects are located mainly in 
Maarheeze but also in Geldrop, Helmond and Deurne.  
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The increase of the IR 10-6 contour with 1 metre on the Venlo-Viersen section does 
not cause an increase of objects within the IR 10-6-contour, when compared to the 
autonomous situation. 

Alternative D2 
To alternative D2 the same applies as to alternative D0 regarding the position of 
the IR 10-6 contour.  
 
Alternative D2 causes an increase of 18 objects within the IR 10-6 contour 
compared to the autonomous situation. These objects are mainly located in 
Maarheeze. The increase of the IR 10-6 contour with 1 metre on the Venlo-Viersen 
section does not cause an increase of objects within the IR 10-6-contour, when 
compared to the autonomous situation. Within alternative D2 the number of objects 
is less when compared to the other alternatives D0 and D1. By avoiding the urban 
areas of Helmond and Deurne, fewer objects are located within the IR 10-6 contour. 

5.8.3 Group Risk 

In the autonomous situation on most sections the orientating value for Group Risk 
is not exceeded. An exception is the section between Blerick and Venlo. On this  
section there is a limited negative Group Risk caused by a combination of 
extensive transport of Liquefied Petroleum Gas and petrol and the presence of 
residential areas close to the track. 

A-alternatives 
The increase of hazardous goods on the different sections on the connection Budel-
Weert-Roermond-Mönchengladbach is limited. The limited increase does not cause 
a change in Group Risk when compared to the autonomous situation (0).  

Alternative B 
The increase of hazardous goods on the different sections on the connection Budel-
Weert-Roermond-Venlo-Viersen is limited. The Group Risk for alternative B on all 
sections will not change when compared to the autonomous situation (0).  

D-alternatives 
The increase of hazardous goods on the different sections of the D-alternatives is 
limited. The Group Risk for the D-alternatives for the section Budel-Weert-
Eindhoven-Blerick will not change when compared to the autonomous situation 
(0).  
 
The Group Risk  between Blerick-Venlo will remain like in the autonomous 
situation (limited impact). The limited increase does not cause a change in Group 
Risk when compared to the autonomous situation (0). The Group Risk for the 
sections Venlo-Viersen will not change when compared to the autonomous 
situation (0). 
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5.9 Groundwater 

5.9.1 Introduction 

Impacts on groundwater are assessed by determining impacts on groundwater 
protection areas and on areas with local apparent groundwater levels. 

Groundwater protection areas 
Groundwater protection areas have been designated both in the Netherlands and in 
Germany. The main objective is to protect the groundwater quality in order to 
maintain an unimpaired resource for groundwater extraction. A groundwater 
protection area includes a water-extraction area and a surrounding area in which 
the soil and the groundwater are protected in order to keep the water suitable to be 
prepared for drinking water. 
 
Construction of new track, track doubling as well as a more intensive use of the 
track and reactivation of track provide a certain risk for the groundwater. The 
distance between the water extraction area and the location of the calamity 
determines the damage that a possible calamity may cause. This location is often 
formed by the nearest stretch of track. Possible damage will be more severe as the 
water-extraction area is closer to the track. 
 
The effect on the groundwater protection areas is determined using the following 
two criteria: 
• Affected groundwater protection areas by: 

• Land take by new track, expressed in hectares; 
• Intersection by existing track that is more intensively used, by reactivated 

track or by track doubling, expressed in km. 

Areas with local apparent groundwater levels 
In existing groundwater systems the following changes may take place: 
• Lowering of the phreatic groundwater level; 
• Rising of the groundwater level; 
• Change of the original flow pattern. 
 
Usually the above-mentioned changes take place through: 
• Drainage during the construction of civil engineering works; 
• Presence of a new obstacle in the soil (a tunnel casing, deepened position, pile 

foundation or cunette); 
• Presence of an obstacle in the soil, such as a raised position; 
• Cutting of poorly permeable soil lenses/soil layers, for example cutting of the 

local apparent groundwater levels. 
 
Impacts on groundwater are often temporary and easy to mitigate. The cross-border 
study aims specifically at permanent impacts. These permanent impacts may occur 
in areas with local apparent groundwater levels. Local apparent groundwater levels 
are situated in soils with shallow, impermeable layers of loam or clay. Rainwater 
will not percolate through the soil into the groundwater, but will form an ‘apparent’ 
groundwater level on top of the impermeable layers.  
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This apparent level is not in contact with the surrounding groundwater. Vulnerable 
groundwater-dependent vegetation types often occur in these areas.  
 
Penetration of impermeable layers of loam in these areas may cause the 
groundwater on top to lower or to disappear eventually. This will have an 
irreversible impact on the groundwater-dependent vegetation present there (see 
flora and fauna). This may be the case with the construction of, for example, a 
tunnel casing or a cunette. In this survey it is assumed that local apparent 
groundwater levels occur at places where pools, groundwater-dependent vegetation 
and hydrologically sensitive areas are observed.  
 
The impact on areas with local apparent groundwater levels has been determined 
by means of the following criterion:  
• Intersection of areas with local apparent groundwater levels expressed in the 

number of areas being intersected. 
The intersection is only relevant if new track is involved. In case of track doubling 
the earthworks are prepared and local apparent groundwater levels will not be 
affected. 

Results 
Table 5.9.1-1 shows the impacts the various Iron Rhine alternatives may have on 
the groundwater. Sections 5.9.2 and 5.9.3 give an explanation of the impacts. 
 
Table 5.9.1-1: Impacts on groundwater compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Affected groundwater 
protection areas by: 
• land take (ha) 
• intersection (km) 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

Intersection of areas with local 
apparent groundwater levels 
(number) 

0 2 6 3 1 0 2 1 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Affected groundwater 
protection areas by: 
• land take (ha) 
• intersection (km) 

 
 

1 
10.3 

 
 

1.5 
11.9 

 
 

1.5 
11.9 

 
 

1.5 
9.4 

Intersection of areas with local 
apparent groundwater levels 
(number) 

1 1 1 2 
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5.9.2 Affected groundwater protection areas 

Alternative A0 
In the Netherlands alternative A0 intersects the groundwater protection area 
‘Beegden’ near the municipality of Heythuysen for a distance of 1.5 km. As the 
existing track will be used more intensively, the risk of calamities and, 
consequently, the risk of pollution of the groundwater will increase as well. 
‘Beegden’ is a phreatic groundwater protection area that is relatively vulnerable to 
pollution. The water-extraction area that is situated within this area is, however, at 
a relatively large distance from the track (about 3 km), which limits the damage of 
the drinking water quality in the case of a possible calamity.  
 
Near Herkenbosch alternative A0 intersects the groundwater protection area 
‘Herkenbosch’. However, the pumping station for drinking water extraction will be 
closed in 2003 (autonomous situation). Therefore a more intensive use of the 
existing track will not have any negative impact compared to the autonomous 
situation.   
 
Track doubling on the line Dalheim-Rheydt Gbf in Germany intersects the 
groundwater protection area ‘Gatzweiler’ for a distance of 800 m. This is a relative 
small part of the total groundwater protection area of 600 ha.  
 
Southerly of Mönchengladbach track doubling intersects the groundwater 
protection area ‘Reststrauch/Fuchskuhle/Wiedbusch’ for a distance of 2800 m. 
Apart from that, the existing track in this groundwater protection area will be used 
more intensively for 1 km. The protected area actually has a total surface of about 
1200 ha. 
 
Southwest and north of Mönchengladbach two groundwater protection areas are 
intersected by the existing track. The trains that run over the most western track 
through Mönchengladbach lead to an increased calamity risk in these groundwater 
protection areas for distances of 1.3 and 4.8 km respectively. Finally, alternative 
A0 intersects a groundwater protection area near Anrath (for about 200 m). 
 
Alternatives A0 and A3 with tunnel 
A tunnel built through the ‘Meinweg’ causes an ‘underground land take’ of 1.8 ha in the 
‘Herkenbosch’ groundwater protection area. As the pumping station ‘Herkenbosch’ will be 
closed in 2003, the groundwater protection area will not be affected by the construction of 
the tunnel 

Alternatives A1 and A1north 
Alternatives A1 and A1north have the same impacts as alternative A0, with the 
exception of the groundwater protection area ‘Herkenbosch’. This area will not be 
intersected. This area is however not taken into account in the impact assessment, 
because it will be closed (see framework). 

Alternatives A2, A3 and A2/A3 
Alternatives A2, A3 and A2/A3 will have the same impacts as alternative A0. 
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Alternative B 
In alternative B track doubling between Roermond-Venlo intersects the 
groundwater protection area ‘Reuver’ for a distance of 1000 m. The total area has a 
surface of 165 ha. Inside this area lays a water-extraction area at a distance of 0.65 
km from the railway track. Southerly of Venlo new track by building the curve at 
the south of Venlo causes land take at the groundwater protection area ‘Tegelen’ of 
1 ha. It concerns a border-intersection of the total groundwater protection area. The 
total area has a surface of 587 ha. 
 
On the line Venlo-Kaldenkirchen the existing track intersects the groundwater 
protection area ‘Groote Heide’ (Limburg) for 1.2 km. Here the train intensity on 
the track increases with a greater risk of groundwater pollution as a consequence of 
a greater risk of calamities. 
 
Track doubling on the line Kaldenkirchen-Viersen intersects the groundwater 
protection area ‘Breyell’ for a distance of 2000 m. The total area actually has a 
total surface of about 400 ha. Besides this, the existing track intersects the area for 
a distance of about 0.8 km. The train intensity increases here and hence the risk of 
groundwater pollution.  
 
In the groundwater protection area ‘Boisheim’ westerly of Dülken track doubling 
intersects for a distance of 1000 m. The train intensity increases on the existing 
track near the groundwater protection area ‘Aachener Weg’ (1.8 km). Finally, 
alternative B intersects a groundwater protection area near Anrath (for about 200 
m). 

Alternative D0 
In alternative D0 the existing track in the Netherlands intersects the groundwater 
protection area ‘Groote Heide’ near Heeze for 1.5 km. This concerns a border 
intersection. More intensive use of the track increases the calamity risk for the 
groundwater. The water-extraction area situated within this area is, however, at a 
relatively large distance from the track (about 2 km), which limits the damage for 
the quality of the drinking water in case of a possible calamity. 
 
On the line Eindhoven-Venlo the existing track intersects the groundwater 
protection areas ‘Helmond’ and ‘Californië’ near Helmond and west of Venlo for 
distances of 2.5 and 2 km respectively. On this line the calamity risk increases and 
hence the risk of pollution. Here the water-extraction areas are at a relatively large 
distance (respectively about 2 km and 0.5 km) from the track as well. 
 
From Venlo to Anrath alternative D0 has the same effects as alternative B.  

Alternative D1 
Alternative D1 will have the same impacts on groundwater protection areas as 
alternative D0.  

Alternative D2 
Alternative D2 will have the same impacts on groundwater protection areas as 
alternative D0 with the exception of the effects on the groundwater protection area 
‘Helmond‘ (2.5 km). 
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5.9.3 Intersection of areas with local apparent groundwater levels 

Alternative A0 
Alternative A0 has no impact on areas with local apparent groundwater levels, 
because it involves no new track. 

Alternative A0 and A3 with tunnel 
In the ‘Meinweg’ local apparent groundwater levels occur locally. This water virtually only 
originates from rainwater and is not enriched with minerals from the soil.  
The excavation of a tunnel in the ‘Meinweg’ permanently affects two of these areas, being: 
• ‘De Drie Vennen’; 
• ‘Crayhof’. 

Alternative A1 
In alternative A1 the construction of a new line between Roermond and Abzweig 
Klinkum intersects a number of areas with local apparent groundwater levels, 
being: 
• ‘Blenkwater/Het Veen’; 
• ‘Spickerbroek’: within the ‘Spickerbroek’ local apparent groundwater levels 

occur at two places. Both are being intersected by the construction of a new 
track; 

• ‘Haambroek’; 
• An area east of ‘Haambroek’ near the Mariahoeve. 
• An area in the Elmpterwald (Schwalm-Nette-Platte mit Grenzwald und 

‘Meinweg’). 

Alternative A1north 
Alternative A1north intersects three areas with local apparent groundwater levels, 
being: 
• ‘Blenkwater/Het Veen’; 
• The area north of Zuidewijk Spick; 
• An area east of Haambroek (near the 'Beatrixhoeve').  

Alternative A2 
With the construction of a new track on the line Roermond-Dalheim alternative A2 
intersects the ‘Flinke Ven’ east of Herkenbosch. This area includes local apparent 
groundwater levels. 

Alternative A3 
Alternative A3 will have the same impact as alternative A0.  

Alternative A3/A2 
In alternative A3/A2 one area with local apparent groundwater levels will be 
intersected, being the ‘Flinke Ven’.  

Alternative B 
In alternative B one area with local apparent groundwater levels will be intersected, 
at the north of Roermond. 
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Alternative D0 
With the construction of the connection curve near Eindhoven alternative D0 
intersects the ‘Kleine Dommel Dal’. This area includes local apparent groundwater 
levels. 

Alternative D1 
Alternative D1 will have the same impacts as alternative D0. 

Alternative D2 
Through the construction of a new track parallel to the A67 alternative D2 
additionally intersects two areas with local apparent groundwater levels, being: 
• The ‘Braakhuizensche Heide’; 
• The ‘Astensche Aa’. 
 
Influence on groundwater by construction of a tunnel or deepened position 
Alternatives A0 and A3 include a variant with a tunnel under the ‘Meinweg’. In the 
‘Meinweg’ a regional hydrological system and local hydrological systems can be 
distinguished. The regional flowing pattern of the first aquifer is mainly characterised by a 
groundwater flow directed to the rivers ‘Roer’ and the ‘Swalm’. The by far largest part of 
the ‘Meinweg’ discharges into the ‘Roer’. The local flowing pattern is determined by the 
draining function of the two streams on both sides of the ‘Meinweg’, the ‘Boschbeek’ in the 
north and the ‘Roode Beek’ in the south. This groundwater flow occurs under the influence 
of the local relief differences and poorly permeable layers in the subsoil (local apparent 
groundwater levels). In depressions local inflow may occur. The construction of a tunnel 
will probably have influence on the hydrological system. The exact influence must be 
determined in a more detailed study.  
On the short term a brown coal extraction site will be opened east of the ‘Meinweg’. The 
depth of this extraction site will be 22 m. The impacts of the reactivation of the Iron Rhine 
could well be negligible compared to the impacts of the brown coal extraction. Further 
research would be necessary to ascertain this. 
 
Alternative D1 includes the construction of a new, partly deepened, curve near Weert. The 
deepened part will be entirely in the covering layer. This covering layer (about 20 to 30 m 
thick) consists of the local sediments of the Formation of Nuenen and a layer of sand 
diluvium. In view of the irregular build-up of the formation of Nuenen it is of the utmost 
importance to investigate further the build-up of the sub-soil on the spot, because local 
poorly and well permeable layers may strengthen the influence of the construction of the 
tunnel on the water system. The regional groundwater flow heads in the north-eastern 
direction (so parallel to the tunnel), but can locally be strongly influenced by the presence 
of the small river the ‘Kleine Aa’, that probably has a draining influence on the 
surroundings.  
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5.10 Flora and fauna 

5.10.1 Introduction 

Flora is the total of separate plant species and fauna is the total of separate animal 
species, which occur in a certain area. To assess impacts on flora and fauna two 
protection levels are considered: 
• European protection level; 
• National protection level. 

European level 
European legislation and policy regarding flora and fauna indicate Bird and Habitat 
Directive areas. Belgium, the Netherlands and Germany all have designated Bird 
and Habitat Directive areas.  
 
The Bird Directive focuses on the conservation of wild birds. This Directive imposes strict 
legal obligations on European Union Member States to maintain populations of naturally 
occurring wild birds at levels corresponding to ecological requirements, to regulate trade in 
birds, to limit hunting to species able to sustain exploitation, and to prohibit certain 
methods of capture and killing. The Directive requires Member States to take special 
measures to conserve the habitat of certain listed threatened species through the designation 
of Special Protection Areas (SPA). In these areas, maintenance and spatial planning have to 
meet the ecological demands of these areas. Destroyed biotopes have to be recovered or 
newly built. 
 
The Habitat Directive focuses on the conservation of natural habitats and wild flora and 
fauna. The fundamental purpose of this Directive is to establish a network of protected 
areas (Natura 2000) throughout the Community designed to maintain both the distribution 
and the abundance of threatened species and habitats, both terrestrial and marine.  

National level 
Besides areas indicated as Bird and Habitat Directive areas, national status areas 
are considered. These areas are areas that have a national protection status (see box 
below). Areas with a national protection status that are indicated as a Bird and 
Habitat Directive area as well, are not taken into account within the national 
context. This would imply an overestimation (doubling) of the impacts in these 
areas. 
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National status areas 
In the Netherlands for each province an ecological main structure has been allocated. In 
Limburg this structure consists of: 
• nature areas and multifunctional woods; 
• ecological development zone; 
• ecological connection zone. 
 
In Brabant the structure makes a distinction on the basis of: 
• nature core area; 
• nature development area; 
• multifunctional woods; 
• ecological connection zone. 
 
Germany indicates ‘Naturschutzgebiete’ which are special landscape types that are worth 
protecting and rare biotopes with rare, endangered and characteristic plants and animals and 
their populations. Also areas with ecological potential may fall under the 
‘Naturschutzgebiete’. 
 
‘Naturschutzgebiete’ are protected nature and wildlife areas subject to legally binding 
nature protection regulations, which are defined as areas to be protected in their entity or in 
parts to preserve wildlife species or habitats of endangered plants or invertebrates, for 
scientific, natural history or specific geographic reasons, or because of their rareness, 
specific character or outstanding beauty. 
 
In general impacts on flora and fauna are measured by determining: 
• Land take;  
• Increase of noise-affected area; 
• (Increase of) fragmentation; 
• Groundwater depletion. 
 
The impact on Bird and Habitat Directive areas and national status areas have been 
determined by means of the following criteria:  
 
• Land take of Birds and Habitats Directive area  
• Land take of national status area 
Land take by construction activities causes the removal of present natural values. 
Land take of Bird and Habitat Directive areas and national status areas by new 
track is expressed in hectares. Land take caused by track doubling is not taken into 
account because the earthworks are already prepared for track doubling.  
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• Increase of noise-affected Bird and Habitat Directive areas 
• Increase of noise-affected national status areas 
Trains cause a certain amount of noise, which results in disturbance of certain 
animal species, especially birds. Noise causes a decrease in the density of breeding 
birds near railway tracks. To which extent the noise-affected Bird and Habitat 
Directive areas and national status areas increase, is determined within the 52 
dB(A) noise contour19. Measuring unit is hectares. 
 
• Fragmentation of Birds and Habitats Directive areas 
• Fragmentation of national status areas 
Infrastructure may further fragment Bird and Habitat Directive areas and national 
status areas and may disrupt necessary migration between functional areas and 
between populations. Fragmentation is less serious if new railway track combines 
with existing or future infrastructure. Therefore new fragmentation and the increase 
of existing fragmentation are determined. New fragmentation considers 
fragmentation of nature areas by new track. The increase of existing fragmentation 
considers fragmentation caused by track doubling, by a combination of new track 
with existing or future infrastructure and by reactivation of track. The last 
mentioned is considered, because at the moment the non-used track causes no to 
very little fragmentation. Reactivation of track will therefore cause an increase of 
fragmentation. 
Fragmentation is expressed in length over which areas are intersected by new 
railway track and length over which areas are further fragmented by track 
doubling, by combination of new track with existing and future infrastructure or by 
reactivation of track. 
 
• Groundwater depletion in Bird and Habitat Directive areas 
• Groundwater depletion in national status areas 
Water dependent vegetation in Bird and Habitat Directive areas and national status 
areas may be affected by impacts on local apparent groundwater levels. The 
criterion is expressed in surface of affected area with local groundwater level 
(hectares). An outline on apparent groundwater level is presented in the previous 
section. 

                                                      
19 Results of (scientifically) studies on impacts of noise of road traffic concerning animals is available 
and indicates that a noise emission level of around 43 dB (A) leads to severe impacts on animals. 
Noise caused by railway traffic is known to be less severe than road traffic. Noise nuisance of railway 
traffic concerning animals is however subject to closer (scientifically) studies at the moment and 
results are not yet available. In a large number of environmental studies in the field of rail 
infrastructure in the Netherlands a noise level of 52 dB (A) is applied. Therefore the 52 dB(A) noise 
contour is used in the Comparative cross-border study. 
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Results 
Table 5.10.1-1 shows the impacts on Bird and Habitat Directive areas and other 
status areas of the various Iron Rhine alternatives. Sections 5.10.2 and 5.10.3 give 
an explanation of the impacts. 
 
Table 5.10.1-1: Impacts on flora and fauna compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Bird and Habitat Directive areas 
Land take (ha) 0 0 4 4 8.2 0 0 8.2 
Increase of noise-affected area 
(ha) 

1856 1135 1179 1179 1322 1866 1145 1330 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
9400 

 
0 

 
3700 

 
0 

 
2500 

 
1250 

 
2500 

 
1250 

 
2500 

 
2250 

 
9400 

 
0 

 
3700 

 
0 

 
2500 

 
2250 

Groundwater depletion: 
affected area with local 
groundwater level (ha) 

 
0 

 
81 

 
5 

 
0 

 
0 

 
0 

 
81 

 
0 

National status areas 
Land take (ha) 0 0 4.5 9.9 2.8 5.4 5.4 8.2 
Increase of noise-affected area 
(ha) 

836 724 570 652 1012 884 771 1059 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
500 

 
0 

 
500 

 
0 

 
500 

 
755 

 
500 

 
1400 

 
500 

 
800 

 
500 

 
500 

 
500 

 
500 

 
500 

 
1300 

Groundwater depletion: 
affected area with local 
apparent groundwater levels 
(ha) 

 
0 

 
0 

 
61 

 
50 

 
0 

 
0 

 
0 

 
0 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Bird and Habitat Directive areas 
Land take (ha) 0 0 0 19 
Increase of noise-affected area 
(ha) 

544 821 521 1813 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
3000 

 
0 

 
3000 

 
0 

 
500 

 
0 

 
10300 

 
0 

Groundwater depletion: 
affected area with local 
groundwater level (ha) 

 
0 

 
0 

 
0 

 
36 

National status areas 
Land take (ha) 5.9 6.7 19.5 22.1 
Increase of noise-affected area 
(ha) 

976 1044 1221 1462 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
7000 

 
1650 

 
500 

 
1875 

 
0 
 

5175 

 
500 

 
6500 

Groundwater depletion: 
affected area with local 
apparent groundwater levels 
(ha) 

 
29 

 
30 

 
30 

 
63 
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5.10.2 Bird and Habitat Directive areas 

Land take 

Alternative A0 
Alternative A0 does not include the construction of new track. Land take does not 
occur in this alternative.  

Alternative A0 and A3 with tunnel 
If a tunnel will be built, temporary land take takes place in a part of the ‘Meinweg’ in the 
Netherlands (wood area), that has been appointed as a Bird Directive area and as a other-
status area, because of its ecological values (see box below). If it is assumed that after the 
construction ecological values can develop again above the tunnel, there will be no 
permanent loss of space as a consequence of the construction of the tunnel. Land take 
caused by a tunnel is therefore not considered. 
 
The ‘Meinweg’ 
The ‘Meinweg’, which was granted the status of a national park in 1989, is situated in the 
south-eastern part of the Netherlands, in the province of Limburg, near the German border. 
The ‘Meinweg’ is important for is specific plant communities, but is also an important 
reserve for herpetofauna, avifauna and specific groups of entomofauna, e.g. dragon flies 
(Odonata). In addition, the area has some unusual abiotic features, with geological faults 
causing a very complex hydrological situation. External and internal influences have 
created management problems, such as eutrophication and increased grass cover as a result 
of air pollution and dehydration.  
The ‘Meinweg’ consists of heathland in its northern part and of pine forest or oak-birch 
forest in the south. Although it is a fairly dry and not very flowery area, it nevertheless 
harbours 31 species of butterfly, including some special heathland species like the Green 
Hairstreak, Purple Hairstreak and Grayling. Some other common species are the Small 
Skipper, Large Skipper, Holly Blue, Brimstone and Speckled Wood. Along a disused 
railway track there are populations of the Gatekeeper, the Ringlet and, though only in one 
spot, the Ilex Hairstreak. Although there are still a large number of species present, about a 
dozen species have recently disappeared. 
 
In 1994 the ‘Meinweg’ was appointed Special Protection Zone under the Bird Directive, 
based on the presence of eight bird species, being the nightjar, black woodpecker, 
woodlark, common crane, red-backed shrike, honey-buzzard, kingfisher and blue throat. 
The ‘Meinweg’ was also registered with the European Commission as an area that qualifies 
under the Habitat Directive, because of the presence of various kinds of heath lands and 
woods, pools and lakes and species such as the European little brown bat, the smooth newt, 
the river lamprey, the weather fish and the large white-faced darter. 

Alternatives A1 and A1north 
Alternatives A1 and A1north cause land take of 4 ha in a part of the area at the east 
of Swalmen. This area is called ‘Schwalm-Nette-Platte mit Grenzwald und 
‘Meinweg’. The area is situated in Germany and is protected under the Bird and 
Habitat Directive. The area contains a mosaic of a relatively humid wood area in 
which various bird species live (the kingfisher, teal, bittern, common snipe and 
various duck species).  
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Alternative A2 
Alternative A2 causes land take on the ‘Meinweg’ of 6.8 ha. It should be noted that 
this involves an intersection at the border of the area, which may affect a small 
population of the natterjack as well as a part of the badger habitat just outside the 
‘Meinweg’. Also in Germany at the west of Dalheim there will be land take of 1.4 
ha on the area ‘Helpensteiner Bachtal-Rothenbach’, which is situated in the 
‘Dalheimer Bruch’. Helpensteiner Bachtal-Rothenbach is a creek valley and forest 
complex with the occurrence of biotopes of alder and deciduous woods in watery 
areas. It concerns a relatively humid wood area in which various bird species live 
(the kingfisher and the nightingale). In total alternative A2 will involve about 8.2 
ha land take in Bird and Habitat Directive areas resulting from the construction of 
new track. 

Alternative A3 
Alternative A3 does not involve land take as a result of the construction of new 
track. 

Alternative A3/A2 
The impact of alternative A3/A2 is similar to the sum of the impacts of alternatives 
A2 and A3 (8.2 ha). 

Alternative B 
The new track curves near Roermond, Venlo and Viersen will not lead to land take 
on Bird and Habitat Directive areas. 

Alternatives D0 and D1 
The new track curves near Weert, Eindhoven and Viersen will not lead to land take 
on Bird and Habitat Directive areas.  

Alternative D2 
The new track between Geldrop and Griendtsveen will lead to land take in Bird and 
Habitat Directive areas of 19 ha. It concerns the ‘Strabrechtse Heide’. On the 
southern side of the new line a part of the ‘Strabrechtse Heide’ will be affected, 
where wet and humid heath land occurs. Amphibian species and rare summer birds 
(including the curlew, woodlark, blue throat and stonechat) live here. On the 
northern side of the new track the ‘Weijer’ will be affected, an estate with 
alternately deciduous and coniferous woods where various summer birds live 
(various woodpeckers and birds of prey). Also on the northern side ‘Sang’ and 
‘Goorden’ will be affected, an area with various summer birds (including various 
woodpeckers, golden oriole).  
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Increase of noise-affected area 
Animals in nature-areas, like Bird- and Habitat Directive areas, can be sensitive to 
noise. In this research the increase of noise-affected nature area is compared to the 
autonomous situation. The effect is given in hectares. It considers the nature area 
with a received noise level that is higher than 52 dB(A). This level may cause a 
significant decrease in habitat quality of birds. 

Alternative A0 
By an increase of the number of trains in the Netherlands, the noise-affected Bird 
and Habitat Directive areas will increase. In the alternative A0 it concerns the 
‘Weerter and Budelerbergen’ westerly of Weert and the ‘Meinweg’ easterly of 
Roermond. In Germany the noise-affected Bird and Habitats Directive areas also 
increase. This applies for the area ‘Helpensteiner Bachtal-Rothenbach’, which is 
situated in the ‘Dalheimer Bruch’) westerly of Dalheim and the area that is called 
‘Schwalm, Knippertzbach, Raderveekes und Lüttelforster Bruch’, northeasterly of 
Wegberg. 
 
The ‘Weerter-and Budelerbergen’ is an area consisting of alternately dry and wet 
heath land, shifting sands, pools and woods (in particular coniferous woods). A 
large number of protected species, among which the nightjar, the green 
woodpecker, the partridge and the woodlark inhabit the area. The large number of 
woodlarks makes the area one of the most important breeding areas of this species 
in the Netherlands. Therefore the area is appointed a Special Protection Zone under 
the Bird Directive. 
 
For a description of the ‘Meinweg’ and the ‘Helpensteiner Bachtal-Rothenbach’ is 
referred to section 5.10.2, Land take.  
 
The area ‘Schwalm, Knippertzbach, Raderveekes und Lüttelforster Bruch’ consists 
of woodland with an array of plant species. The forest alternates with bushes in 
which various bird species live (the kingfisher, black woodpecker and nightingale). 
The area contains swamps and seepage areas. In the alternative A0 the total of 
noise-affected Bird and Habitat Directive areas is 1856 ha. 
 
Alternative A0 with  tunnel  
If in the ‘Meinweg’ a tunnel is build, the ‘Meinweg’ will not be affected by noise. The total 
increase of noise-affected Bird and Habitat Directive areas in alternative A0 with tunnel is 
1135 ha. 

Alternative A1 
Like alternative A0, alternative A1 intersects the ‘Weerter and Budelerbergen’ 
westerly of Weert. Furthermore parts of the ‘Elmpterwald’ (‘Schwalm-Nette-Platte 
mit Grenzwald und ‘Meinweg’), the ‘Meinweg’ and the ‘Schwalm, Knippertzbach, 
Raderveekes und Lüttelforster Bruch’ will be affected by noise. Totally, the noise-
affected Bird and Habitat Directive areas will increase with 1179 ha.  

Alternative A1north 
By alternative A1north the same areas are affected by noise as in alternative A1. 
Totally the noise-affected Bird and Habitat Directive areas will increase with 1179 
ha.  
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Alternative A2 
Alternative A2 also affects the ‘Weerter and Budelerbergen’ westerly of Weert. 
Furthermore the area ‘Schwalm, Knippertzbach, Raderveekes und Lüttelforster 
Bruch’ will be affected. This area concerns a relatively humid wood area in which 
various bird species live (the kingfisher, teal, bittern, common snipe and various 
duck species). Totally, the noise-affected Bird and Habitat Directive areas will 
increase with 1322 ha.  

Alternative A3 
The increase of the noise-affected Bird and Habitat Directive areas is the same as 
in alternative A0 (1866 ha). 
 
Alternative A3 with tunnel 
If in the ‘Meinweg’ a tunnel is build, no noise nuisance occurs at the ‘Meinweg’. The total 
noise-affected Bird and Habitat Directive areas will increase with 1145 ha. 

Alternative A3/A2 
In this alternative the total increase of noise-affected Bird and Habitat Directive 
areas is 1330 ha. For a description of the noise-affected areas by this alternative is 
referred to alternatives A2 and A3. 

Alternative B 
Like alternative A0, alternative B affects the ‘Weerter and Budelerbergen’. 
Furthermore a small Bird and Habitat Directive area is intersected northerly of 
Boisheim. This area is connected with the large area ‘Krickenbecker Seen und 
Kleiner De Witt-See’, which is located at the east of Venlo. This area accounts for 
a large number of summer birds (the water rail, the black woodpecker and the teal). 
The area is also important as feeding, resting and hibernation area for migratory 
birds (including the bittern, the osprey and the shoveler). Besides, there are various 
significant plants and animals (for example various fish species). The total increase 
of noise-affected Bird and Habitat Directive areas in alternative B is 544 ha.  

Alternative D0 
Like alternative B, alternative D0 affects the ‘Weerter and Budelerbergen’. 
Consecutive the Bird and Habitat Directive area the ‘Griendtsveen’ and a small 
Bird and Habitat Directive (which is connected with the area ‘Krickenbecker Seen 
und Kleiner De Witt-See’) at the north of Boisheim will be affected.  
 
In the ‘Griendtsveen’ the actual vegetation is for big parts of the area typical for 
stricken peat. Peat-plants are at some spots present in peat-wells and in some parts 
that recently became wet. This area is a core-area for amphibians, because of the 
occurrence of the moor frog and the warty newt. In the surrounding of the 
‘Griendtsveen’ the natterjack is observed. In this area around 20 types of breeding-
birds are found (among which the bittern, the redshank and the green woodpecker. 
Along the west side of this area, in Brabant are within two km of the track, four 
badger-burrows present (one of these burrows is situated at the north of the track). 
There will be an increase of noise-affected area of about 821 ha. 
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Alternative D1 
Alternative D1 assumes a big curve westerly of Weert, which affects the ‘Weerter 
and Budelerbergen’. Consecutive the Bird and Habitat Directive area the 
‘Griendtsveen’ and a small Bird and Habitat Directive at the north of Boisheim 
(connected with the area ‘Krickenbecker Seen und Kleiner De Witt-See’) will be 
affected by noise. The total increase of noise-affected Bird and Habitat Directive 
areas in alternative D1 is 521 ha.  

Alternative D2 
Alternative D2 affects the ‘Weerter and Budelerbergen’. Consecutive a part of the 
Bird and Habitat Directive area the ‘Strabrechtse Heide’ will be affected by noise. 
For a description of this area is referred to section 5.10.2, Land take. 
The Bird and Habitat Directive area the ‘Griendtsveen’ and a small Bird and 
Habitat Directive at the north of Boisheim (connected with the area ‘Krickenbecker 
Seen und Kleiner De Witt-See’) will also be affected. The increase of noise-
affected Bird and Habitat Directive areas in alternative D2 amounts totally 1813 
ha. 

Fragmentation  
Fragmentation consist of increase of existing fragmentation caused by track- 
doubling and reactivation of track and new fragmentation caused by new track. 
Increasing train intensities are not considered to contribute to fragmentation. 

Alternative A0  
In all A-alternatives the track between Budel and Weert is doubled. This causes an 
increase of existing fragmentation in the Weerter and Budelerbergen for a distance 
of 2500 m. For a description of the Weerter and Budelerbergen is referred to 
section 5.10.2, Increase of noise-affected area.  
Besides alternative A0 causes an increase of existing fragmentation by reactivation 
of track in the ‘Meinweg’ area for a distance of 6900 m. There will be no new 
fragmentation. 

Alternatives A0 and A3 with tunnel 
The fragmentation impacts of alternative A0 and A3 with tunnel differ from the impacts of 
alternatives A0 and A3 without tunnel. The increase of fragmentation by reactivation of 
track is smaller, because of the construction of a tunnel. The difference is 5700 m. 

Alternatives A1 and A1north 
In all A-alternatives the track between Budel and Weert is doubled. This causes an 
increase of existing fragmentation in the ‘Weerter and Budelerbergen’ for a 
distance of 2500 m. Alternatives A1 and A1north will lead to new fragmentation 
for a distance of 1250 m in a part of the ‘Elmpter Wald’ in Germany. This area is 
called ‘Schwalm-Nette-Platte mit Grenzwald und ‘Meinweg’’. Here the railway 
intersects a long and narrow protected area that may serve as a connecting zone for 
animals, such as a part of ‘Meinweg’. See section 5.10.2, Increase of noise-affected 
areas for a description of area. 
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Alternative A2 
In all A-alternatives the track between Budel and Weert is doubled. This causes an 
increase of existing fragmentation in the ‘Weerter and Budelerbergen’ for a 
distance of 2500 m. A newly to be constructed track will intersect the border of the 
‘Meinweg’, situated at the north of Rothenbach over a distance of 1250 m. 
Additionally, the Bird and Habitat Directive area ‘Helpensteiner Bachtal-
Rothenbach’, which is situated at the west of Dalheim, will be intersected for a 
distance of 1000 m. 

Alternative A3 
In all A-alternatives the track between Budel and Weert is doubled. This causes an 
increase of existing fragmentation in the ‘Weerter and Budelerbergen’ for a 
distance of 2500 m. For a description of the ‘Weerter and Budelerbergen’ is 
referred to section 5.10.2, Increase of noise-affected area. Besides alternative A3 
causes an increase of existing fragmentation by reactivation of track in the 
‘Meinweg’ area for a distance of 6900 m. There will be no new fragmentation. 

Alternative A3/A2 
The impact of alternative A3/A2 is the same as these of alternative A2. 

Alternative B 
Also in alternative B an increase of fragmentation in the ‘Weerter and 
Budelerbergen’ occurs for a distance of 2500 m. Further track doubling between 
Venlo and Viersen causes an increase of fragmentation in the area north of 
Boisheim (which is connected with the area ‘Krickenbecker Seen und Kleiner De 
Witt-See’) for a distance of 500 m. There will be no new fragmentation. 

Alternative D0 
Alternative D0 also causes an increase of fragmentation in the ‘Weerter and 
Budelerbergen’ (2500 m). Further, in the area at the north of Boisheim (which is 
connected with the area ‘Krickenbecker Seen und Kleiner De Witt-See’) track 
doubling will increase the existing barrier effect for 500 m. Here the current 
railway intersects a long and narrow nature area that may serve as a connecting 
zone for animals. There will be no new fragmentation. 

Alternative D1 
The effects of alternative D0 at the north of Boisheim (which is connected with the 
area ‘Krickenbecker Seen und Kleiner De Witt-See’) also occur in alternative D1: 
increase of the existing barrier effect for a distance of 500 m. The curve at Weert of 
alternative D1 avoids the ‘Weerter and Budelerbergen’ and causes therefore no 
fragmentation. There will be no new fragmentation. 

Alternative D2 
The impacts that are occurring in alternative D0, occur in alternative D2 as well 
(‘Weerter and Budelerbergen’ and the area at the north of Boisheim, which is 
connected with the area ‘Krickenbecker Seen und Kleiner De Witt-See’). 
Additionally there will be an increase of existing fragmentation, caused by the 
highway A67 for a distance of 7300 m between Geldrop and Ommel. This effect 
does take place at the ‘Strabrechtse Heide’. 
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In alternative D2 a new track will be built between Geldrop and Ommel. This 
involves no new fragmentation, because the track combines with the A67. 

Groundwater depletion 
Changes in the groundwater level or the groundwater flow may influence 
(groundwater-dependent) nature. This involves direct impacts on flora and 
vegetation and possibly indirect impacts on fauna. With respect to the groundwater 
aspect the areas with local apparent groundwater levels are studied. The affected 
area within Bird and Habitat Directive areas is determined in hectares. 

Alternative A0 
Alternative A0 will have no impact on areas with local apparent groundwater levels 
within Bird and Habitat Directive areas. 
 
Alternative A0 with tunnel 
When in alternative A0 a tunnel will be built under the ‘Meinweg’, local apparent 
groundwater levels will be cut in the ‘Drie Vennen’ and in the ‘Crayhof’. Both areas are 
almost entirely situated in valuable nature areas (of the Bird and/or Habitat Directive). 
When this changes the groundwater level in the total area with local apparent groundwater 
levels, 81 ha of this area will be affected. 

Alternative A1 
Alternatives A1 will have an impact on an area with local apparent groundwater 
levels of 5 hectares within the ‘Schwalm-Nette-Platte mit Grenzwald und 
‘Meinweg’. 

Alternative A1north 
Alternatives A1north will not have an impact on the area with local apparent 
groundwater levels within the ‘Schwalm-Nette-Platte mit Grenzwald und 
‘Meinweg’. The difference between alternative A1 and A1north is caused by the 
different position of the alternatives just across the Dutch/German border. 

Alternative A2 
Alternative A2 will have no impact on areas with local apparent groundwater levels 
within Bird and Habitat Directive areas. 

Alternative A3 
Alternative A3 will have no impact on areas with local apparent groundwater levels 
within Bird and Habitat Directive areas. 
 
Alternative A3 with tunnel 
When in alternative A3 a tunnel will be built under the ‘Meinweg’, local apparent 
groundwater levels will be cut in the ‘Drie Vennen’ and in the ‘Crayhof’. Both areas are 
almost entirely situated in valuable nature areas (of the Bird and/or Habitat Directive). 
When this changes the groundwater level in the total area with local apparent groundwater 
levels, 81 ha of this area will be affected. 

Alternative A3/A2 
Alternative A3/A2 will have no impact on areas with local apparent groundwater 
levels within Bird and Habitat Directive areas. 
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Alternative B 
Alternative B will have no impact on areas with local apparent groundwater levels 
within Bird and Habitat Directive areas. 

Alternative D0 and D1  
The alternatives D0 and D1 will have no impact on areas with local apparent 
groundwater levels within Bird and Habitat Directive areas. 

Alternative D2 
Alternative D2 will have an impact on the Bird and Habitat Directive area, 
‘Strabrechtse Heide’ with local apparent groundwater levels of 36 ha. 

5.10.3 National status areas 

Land take 

Alternative A0 
Alternative A0 does not include the construction of a new track. Land take does not 
occur in this alternative. 

Alternatives A1 and A1north 
There will be land take on a national status area south of Boukoul through the 
construction of a new track (4.5 ha in alternative A1 and 9.9 ha in alternative 
A1north). This involves a deciduous forest strip of about 100 m wide that is 
connected to the ‘Elmpterwald’, in which, among others, large populations of 
badgers and wild boars live. Additionally, there are various species of bats, 
amphibians (such as the smooth newt, the palpate newt and the pool frog) and 
various bird species (among others yellowhammer and stonechat). 

Alternative A2 
In alternative A2 there will be land take caused by the construction of a new track 
in a national status area. This area is called ‘Zandbergen’, which is situated at the 
east of Herkenbosch (2.8 ha). The area has partly high ecological values and partly 
average nature values (in the ‘Flinke Ven’).  

Alternative A3 
In alternative A3 there will be land take on national status area southeast of 
Roermond as a result of the construction of a new track (5.4 ha). This concerns the 
‘Melickerheide’ and ‘Luzenkamp’, where willow shrubs and swamps are found.  
The area is abounding with summer birds, amphibians and reptiles. In the area the 
‘Maasnielderbeek’ flows, an important forage area for badgers. On various 
occasions water shrews have been observed here.  

Alternative A3/A2 
The land take caused by alternative A3/A2 is the sum of the impacts of alternatives 
A2 and A3.  
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Alternative B 
In alternative B land take occurs at the south of the ‘Asseltse Plassen’ of  2.3 ha on 
national status area by building a new track. The curve at Venlo causes a land take 
of 3.6 ha on the area ‘Jammerdaalsche Heide’. It considers a hilly area, which 
exists of small surfaces of heath, agricultural area, a few water parts (old clay-
quarries) and the valley of the ‘Molenbeek’. Breeding-birds occur in this area. The 
whole area is considered a living area for badgers.  

Alternative D0 
The curves near Weert and Viersen will not cause land take in national status areas. 
The curve near Eindhoven will cause a land take of 6.7 ha. This affects a part of the 
Urkhoven sedges where many water and swamp species occur. Additionally, there 
are various bird species (including the common snipe, partridge, green 
woodpecker, bittern, short-eared owl and yellowhammer).   

Alternative D1 
Where alternative D1 bends to the north near Budel there will be some impact on 
national status areas. This involves a small part of a nature area east of Budel-
Schoot, where meadow and shrub birds live, and a large part of the Budel airfield 
with high ecological values (total 12.8 ha). Further, national status areas will be 
affected in the curve near Eindhoven (6.7 ha) (also see alternative D0). This will 
lead to a total land take of 19.5 ha. 

Alternative D2 
The newly to be built line between Geldrop and Griendtsveen will cut various 
national status area. The ‘Gebergten’ and ‘Hersel Heide’, a nature area situated at 
the northern side of the A67 consisting of young coarse pinewood on former 
drifting sand, will be affected.  
East of Lierop alternative D2 passes the stream valley of the Aa, a reserve and 
control area of wet grasslands.  The land take will be about 1.1 ha here. East of this 
there is the ‘Oostappense Heide’, a core area of the provincial ecological main 
structure consisting of coniferous woods and some drifting sand heads (land take 
0.7 ha). Even more east, the railway will cut the stream valley of the ‘Astense Aa’, 
consisting of small grasslands alternated with bushes and rows of trees (land take 
1.1 ha). North of the ‘Astense Aa’ there is the ‘Galgenberg’, that consists mainly of 
dry coniferous woods. The land take involves about 6.9 ha here. Finally, west of 
Griendtsveen there will be 3.6 ha land take of areas with a national policy status. 
The intersection of the above-mentioned areas amounts to a total of about 22 ha. 

Increase of noise-affected area 

Alternative A0 
Alternative A0 will affect a number of national status areas. It concerns the areas 
southeast of Budel-Schoot, which are connected with a Bird and Habitat Directive 
area (‘Weerter and Budelerbergen’). More to the east different areas do occur in the 
surrounding of the ‘Tungelroyse creek’. The valley of the ‘Tungelroyse creek’ 
forms the continuation of the ‘Leukercreek’ and exists of agriculture soil, damp 
grassland, poplar forest and swamp forest. A part of this is ‘Keversbroek’. This is a 
big reservation-area existing of alder marsh forest with characteristic seepage-
species.  
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At the west of Weert, between Heytuysen and Haelen lays the area ‘Leudal’.  
The nature area ‘Leudal’ is a varied and relief-rich area, with diverse broad-leaved-
wood, coniferous wood, grassland and croft land. In the area are flowing two freely 
meandering creeks: the ‘Tungelroyse creek’ and the ‘Roggelsche creek’. 
Ecological the moist oak forest and alder marsh forest along the creeks and the 
creek valley- are most valuable. 
 
Different kinds of breeding birds do occur near to the railway (the buzzard, the 
hawk and the sparrow hawk).  
 
At the south of the nature area ‘Leudal’ is situated the ‘Hornerheide’, a mainly 
forested area with lots of micro relief. There are broad-leaved and coniferous trees, 
small heath-residues, croft land and grasslands along the ‘Haelensche creek’.  
 
In the stream valley of the Maas are nature areas of the ‘Asseltse Plassen’ and the 
‘Vuilbemden’, which are located in an old meander of the river ‘Maas’. Typical are 
the swamp broad-leaved-woods and the wet grasslands. Alongside the ‘Asseltse 
Plassen’, typical water- and marsh-birds breed. The whole area is a living area of 
the badger. Along the edges of this area eight burrows occur, of which five are 
located near the railway track. 
 
At the north of Melick lays a railroad against the area of the ‘Melickerheide’. The 
area, that exists of willow-shrub and marshland, houses species like the buzzard, 
and the sparrow hawk. Furthermore the area is an important living area of badgers. 
In alternative A0 the total increase of noise-affected national status area is 837 ha. 

Alternative  A0 with tunnel 
If alternative A0 is build with a tunnel, the total increase of noise nuisance in national status 
areas is 724 ha. The noise-affected national status area in this alternative is less than in 
alternative A0 because of the tunnel. 

Alternative A1/ A1north 
Within alternatives A1 and A1north the same nature areas will be affected as in 
alternative A0, with the exception of the mentioned nature area of the 
‘Melickerheide’. Supplementary, there will be noise-affected areas in the 
surrounding of Boukoul, like the surrounding of ‘Eppenbeek’ and the 
‘Vlinkenbroek’ and ‘Haambroek’. In these areas wild boars and badges have been 
regularly observed. 
 
Also there are different, less rare species of bats observed. In alternative A1 the 
total increase of noise-affected national status area is 570 ha. In alternative A1north 
the total increase of noise-affected national status area is 652 ha. Alternative 
A1north covers a larger area at the nature areas around Boukoul than alternative 
A1. 
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Alternative A2 
The increase of the noise-affected national status area in alternative A2 is almost 
equal to affected area in alternative A0. The only exception is the longer 
intersection of the nature area ‘Zandbergen’ at the northeast of Herkenbosch. This 
area is located near the ‘Meinweg’. In alternative A2 the total increase of noise- 
affected national status area is 1012 ha.  

Alternative A3 
The increase of the noise- affected national status area in alternative A3 is almost 
equal to the noise-affected national status area in alternative A0. It considers 884 
ha. Compared to alternative A0 the curve at the northeast of Roermond causes a 
larger noise-affected area in the surrounding of Boukoul.  

Alternative A3 with tunnel 
If alternative A3 is build with a tunnel, the total increase of noise-affected national status 
area is 772 ha. The noise-affected area is less than in alternative A3 without tunnel. 

Alternative A3/A2 
In this alternative the total increase of noise- affected national status area is 1059 
ha. 

Alternative B 
From Budel to Roermond  the noise-affected area caused by alternative B is similar 
to  alternative A0 with exception of the mentioned nature area of the 
‘Melickerheide’. At the north of Roermond the line of alternative B follows the 
river Maas to the north. Between Roermond and Venlo the next areas are affected:  
• the 'Vuilbemden', which is located in an old meander of the Maas; 
• the area at the west and east of Swalmen (with the stream-valley of the 

‘Swalm’); 
• the area between Swalmen and Reuver (‘Het Broek and Meerlebroek)’; 
• the area at the north of Beesel (‘De Lommerbergen’); 
• a small area at the east of Reuver, with the ‘Schelkens creek’; 
• the Maas with its banks; 
• the ‘Jammerdaalsche Heide’ at the south of Venlo.  
 
The forest at the east of Swalmen is an important living area for bats. The area 
around Swalmen and the area at the north and west of Reuver are important for 
birds, specifically related to forests, park-landscapes and heath. The area between 
Swalmen and Reuver and the eastbank of the ‘Maas’ are important areas for birds 
of forest-borders, shrubs and bushes. 
 
At the east of Tegelen and Belfeld lays the area ‘Holtmühle’. A large area of this 
area consists of coniferous wood. Broad-leaved-woods do occasionally occur. 
Scattered over the high-terrace heath vegetation occurs. The area ‘Holtmühle’ is a 
living area for badgers. The area is important for birds of forest, park landscape and 
heath. The area ‘Holtmühle’ is also an important life-area for amphibians and 
reptiles. Finally, at the south of Venlo lays the ‘Jammerdaalsche Heide’. For a 
description of the Jammerdaalsche Heide is referred to section 5.10.3, Land take. In 
alternative B the total increase of noise- affected national status area is 976 ha.  
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Alternative D0 
The increase of the noise-affected national status area in this alternative is for a part 
the same as in the A-alternatives. It considers the area at the southeast of Budel-
Schoot, which is directly connected to the Bird and Habitat Directive areas of the 
‘Weerter- and Budelerbergen’. At the rail section between Weert and Eindhoven a 
number of national status areas will be affected. It considers the area at the west of 
the track, ‘Zevenhuische heide’. This area is mostly occupied by dry coniferous 
wood, where several breeding-birds are found. Also in a small part of the 
‘Strabrechtse Heide’, which is nominated as a national status area, the received 
noise levels will increase.  
 
More to the north, the track passes the ‘Meelakkers’ located at the westside. This is 
an area existing of grasslands, which are alternated by bushes and tree-rows. 
Several breeding-birds are found here. 
 
The curve at Eindhoven intersects the ‘Urkhovense zeggen’, which is situated in 
the upper stream of the Dommel. This area is especially valuable for flora, but 
breeding-birds do occur as well. 
 
Located between Eindhoven and Nuenen is the area ‘Refenlingsche Heide/Collsche 
Heide’, existing of pine-wood, small surfaces of heath and pools at each side of the 
track Eindhoven-Venlo. More to the east noise levels will increase in the areas 
‘Coovels bosch’ and ‘Groot Goor’.  
 
Between Helmond and Deurne the ‘Bouwhuissche Heide’ is located. This is a 
nature area existing of young, coarse pinewood. Breeding-birds like the buzzard, 
the tawny owl, long-eared-owl, and black woodpecker do occur here. 
 
In the surrounding of the ‘Deurnese Peel’ and the ‘Mariapeel’ a number of valuable 
nature areas occur, where a large number of breeding birds have been seen. At the 
westside of the ‘Deurnse Peel’ lays the ‘Putbos’, a former heath-area, where 
coniferous wood is planted. Inside this area a number of breeding-birds are found. 
More to the east, the area ‘De Horst’ will be affected by noise.  
 
Northeast of Venlo (north of the track) lays the ‘Sint Jan Sleutelbergbos’, a small-
scale agriculture area with few coniferous woods and broad-leaved-woods. At the 
south of this area the ‘Blerickse Heide’ is located. This area exists of small parcels 
agricultural area, surrounded by wood and wood-embankments.  
At the south of Venlo lays the ‘Jammerdaalsche Heide’. In alternative D0 the total 
increase of noise- affected national status area is 1044 ha. 

Alternative D1 
In alternative D1 the same areas are affected as in alternative D0. In addition the 
area at the west of the ‘Weerter- and Budelerbergen’ will be affected, which is an 
agricultural area with significance for meadow and bush birds. In alternative D1 
the total increase of noise- affected national status area is 1221 ha. 
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Alternative D2 
Besides the described areas in alternative D0 (except for the areas which are laying 
between Eindhoven and Deurne), several nature areas are affected. It concerns the 
‘Gebergten’ and ‘Herselse Heide’, a nature reserve which lies at the north of the 
A67. It concerns young, coarse pinewood at former drifting sand. More to the east, 
alternative D2 passes the creek-valley of the ‘Aa’, a reservation that exists of 
humid grassland. At the east of this area lays the ‘Oostappense Heide’ with 
coniferous wood and a few drifting sand-heads. More to the east, the track is 
intersecting the creek-valley of the ‘Astense Aa’, which exists of grasslands, 
alternated by bushes and tree-rows. At the north of the ‘Astense Aa’ lays 
‘Gelgenberg’. This area contains mainly dry coniferous wood.  In this area the 
breeding birds green woodpecker, long-eared-owl, tawny owl and golden oriole are 
observed. In alternative D2 the total increase of noise- affected national status area 
is 1462 ha. 

Fragmentation 

Alternative A0 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The track intersects a relatively large nature area at the border. No new 
fragmentation will take place. 
 
Alternatives A0 and A3 with tunnel 
The impacts of alternatives A0 and A3 with tunnel are the same as without a tunnel, 
because there is no new track or track doubling in the area where the tunnel is situated. 

Alternative A1 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The track intersects a relatively large nature area at the border. 
In alternative A1 there will be new fragmentation of national status areas for a 
distance of 755 m. This involves an intersection at the border of some areas 
between Roermond and the ‘Elmpter Wald’. 

Alternative A1north 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The new track intersects a relatively large nature area at the border. 
Alternative A1north intersects a few small national status areas between Roermond 
and the ‘Elmpter Wald’ for a distance of 1400 m. Two of those areas are cut in 
half, the other area is intersected at the border.  

Alternative A2 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The new track intersects a relatively large nature area at the border. The 
area east of Herkenbosch (including the ‘Meinweg’) will be intersected for a 
distance of 800 m by the construction of a new track. Here a relatively small area is 
cut in half. 
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Alternative A3 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The new track intersects a relatively large nature area at the border. At the 
northeast of Roermond the new track of alternative A3 intersects a nature area at 
the border for a distance of 500 m.  

Alternative A3/A2 
In the area just east of Budel-Schoot the existing fragmentation increases for about 
500 m. The impact of alternative A2/A3 considering new track is similar to the 
sum of the impacts of alternatives A2 and A3 (1300 m). 

Alternative B 
In alternative B the existing fragmentation increase at the east of Budel-Schoot for 
a distance of 500 m. The doubled track intersects a large nature area on the edge. 
By track doubling between Roermond and Venlo, the existing fragmentation is 
increasing for a distance of 6500 m. In alternative B the new curve at Roermond 
intersect the ‘Asseltse Plassen’ for a distance of 650 m. By the curve of Venlo 1000 
m of national status areas will be intersected. 

Alternative D0 
Between Budel and Weert the impact will be the same as with the A-alternatives 
(increase of existing fragmentation for 500 m).  
 
Alternative D0 involves the construction of a new track near Weert, Eindhoven and 
Viersen, where curves will be constructed. The curve at Eindhoven will intersect a 
part of national status area for a distance of 1875 m.  

Alternative D1 
The impact of alternative D0 also occurs in alternative D1 (1875 m). Additionally, 
near Budel airfield an area will be intersected for a distance of 3300 m.  

Alternative D2 
Between Budel and Weert the impact will be the same as with the A-alternatives 
(increase of existing fragmentation for 500 m). There will be new fragmentation 
between Ommel and Griendtsveen. This cutting concerns 6500 m. It involves a 
border intersection. Some narrow strips of relatively large areas are intersected as 
well. 

Groundwater depletion 

Alternative A0 
Alternative A0 will have no impact on areas with local apparent groundwater levels 
within national status areas. 
 
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with tunnel will have no impact on areas with local apparent 
groundwater levels within national status areas. The areas that are affected within Bird and 
Habitat Directive areas are considered in section 5.10.2. 
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Alternative A1 
Alternative A1 will have an impact on an area with local apparent groundwater 
levels of 61 hectares within a national status area south of Boukoul. 

Alternative A1north 
Alternative A1 will have an impact on an area with local apparent groundwater 
levels of 50 hectares within a national status area south of Boukoul. 

Alternative A2, A3 and A3/A2 
Alternatives A2, A3 and A3/A2 will have no impact on areas with local apparent 
groundwater levels within national status areas. 

Alternative B 
Alternative B will have an impact on the ‘Asseltse Plassen’ with local apparent 
groundwater levels of 29 hectares within a national status area at the north of 
Roermond. 

Alternative D0 and D1 
Alternative D0 and D1 will have an impact on an area with local apparent 
groundwater levels of 30 hectares within a national status area ‘Kleine Dommeldal’ 
near Eindhoven. 

Alternative D2 
Alternative D2 will have an impact on the stream valley of the ‘Astense Aa’ with 
local apparent groundwater levels of 63 hectares within one national status area, 
situated at the east of Ommel. 

5.11 Landscape and cultural heritage 

5.11.1 Introduction 

The impacts on landscape and cultural heritage are assessed by determining 
impacts on areas of landscape importance, level of landscape integration and 
impacts on cultural historical monuments. 

Areas of landscape importance 
Construction of the Iron Rhine could have impacts on areas of landscape 
importance. In the Netherlands the indicated areas below have been taken into 
consideration as areas with landscape importance. These areas have been officially 
defined and valued as areas of landscape importance in official policy documents. 
• National Landscape pattern: areas determining the identity of the landscape; 
• Conservation and recovery of existing landscape qualities: areas that have been 

classified on the basis of landscape importance; 
• Valuable Cultural Landscapes: areas with exceptional nature and landscape 

values; 
• Areas with special perceptional landscape values. 
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In Germany the ‘Landschaftsschutzgebiete’ have been taken into consideration as 
areas of landscape importance. ‘Landschaftsschutzgebiete’ are areas where: 
• The natural balance or the natural resources are to be protected and restored; 
• The landscape is valuable because of its diversity, specific character or beauty; 
• The landscape is valuable because of its special importance for recreational 

purposes. 
 
Intensification of the existing line does not affect areas of landscape importance. 
Track doubling does not affect areas of landscape importance either, because track 
doubling has been prepared in all cases and therefore no landscape values will be 
affected. However, track doubling will affect landscape integration (see section 
5.11.3). Construction of new track will result in land take of areas of landscape 
importance, decreasing the value of the area. 
 
The impact on areas of landscape importance has been determined by means of the 
following criterion:  
• Land take on areas of landscape importance by construction of new track, 

expressed in hectares. 

Landscape integration 
In areas that involve track doubling or construction of new track a study has been 
conducted on the possibilities to integrate the track with the landscape. The degree 
in which the infrastructure can be integrated with the landscape is determined by: 
• The creation of residual spaces. The construction of a railway at some distance 

of other infrastructure lines may bring about residual spaces. This causes 
spatial and possibly functional fragmentation of the landscape and affects the 
visual-spatial coherence of the landscape. Residual space is formed when the 
existing function of the space disappears or when no other independent 
function can be allocated to the area.  

• The way in which the newly to be built track connects to or has impact on the 
existing or future lines and structures in the landscape: power transmission 
lines, watercourses, roads, railways and parcel patterns. 

 
The level of landscape integration has been determined using the following 
subcriteria: 
• Creation of residual spaces, expressed in length of the new track along which 

residual spaces are created (m); 
• Inability to combine with lines and structures, expressed in length of new track 

that does not combine with existing or future lines and structures in the 
landscape (m). 

Cultural-historical monuments 
Construction of the Iron could affect the cultural heritage. In this study cultural-
historical monuments are considered. In the Netherlands cultural-historical 
monuments involve: 
• State and municipal monuments; 
• Protected city and village views 
• Rural estates. 
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In Germany at the regional level cultural-historical monuments are allocated within 
the ‘Landschaftsschutzgebiete’. However, in the survey areas no monuments have 
been allocated. Besides this the regional plans indicate historical city centres 
(‘Historische Ortskerne’). The study area contains a number of these centres 
(Breyell, Dülken and Elmpt), but the railway track is situated in the outskirts of 
these cities and does therefore not affect the historical city centres. 
 
The impacts on cultural-historical monuments have been determined by means of 
the following criterion:  
• Intersection of cultural-historical monument, expressed in numbers that are 

intersected. 

Results 
Table 5.11.1-1 shows the impacts on landscape and cultural history caused by the 
various Iron Rhine alternatives. Sections 5.11.2, 5.11.3 and 5.11.4 present an 
explanation of the impacts. 
 
Table 5.11.1-1: Impacts on landscape and cultural heritage compared to the 
autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Land take on areas of 
landscape importance (ha) 

0 0 64 62 15 25 25 40 

Level of landscape integration: 
• creation of residual spaces 

(m) 
• inability to combine with 

lines and structures (m) 

 
0 
 

0 

 
0 
 

0 

 
1500 

 
3600 

 
1500 

 
3700 

 
0 
 

4500 

 
3000 

 
5600 

 
3000 

 
5600 

 
3000 

 
10100 

Intersection of cultural-
historical monuments (number) 

0 0 0 0 0 0 0 0 

* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Land take on areas on 
landscape importance (ha) 

4.3 16 39 85 

Level of landscape integration: 
• creation of residual spaces 

(m) 
• inability to combine with 

lines and structures (m) 

 
3300 

 
2900 

 
3500 

 
4100 

 
700 

 
6000 

 
3400 

 
9400 

Intersection of cultural-
historical monuments (number) 

0 0 0 1 
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5.11.2 Land take on areas of landscape importance 

Alternative A0 
Alternative A0 does not involve the construction of new track. Therefore no land 
take on areas of landscape importance will occur. 
 
Alternatives A0 and A3 with tunnel 
A tunnel through the ‘Meinweg’ causes no permanent impact on areas of landscape 
importance.  

Alternative A1 
Alternative A1 involves new track between Roermond and Dalheim. Between 
Roermond and the Dutch/German border there will be land take of 41.6 ha on areas 
of landscape importance.  
 
The landscape in these surroundings is part of the river terraces landscape that is 
locally characterised by a broad catchment area (river Meuse) with old river 
courses and terraces and terrace edges at some distance of the Meuse. The terraces 
consist of old river sediments and mainly have claylike bottoms. The old river 
Meuse (‘Maas’) meanders are still very clearly visible there. The Rhine originally 
deposited the bottom material on the highest terraces (the plateau) of the Meuse. 
The ‘Meinweg’ is virtually entirely situated on this plateau. Alternative A1 
intersects the above-mentioned terrace edges perpendicularly. 
 
In Germany alternative A1 causes a land take of 22.5 ha in the area of landscape 
importance of the ‘Elmpterwald’.  
 
The ‘Elmpterwald’ is indicated as a protected landscape so protect and conserve 
the production of natural sources, especially the groundwater sources in relation 
with the protected landscape and the neighbouring nature reserves. The area is 
important because of the present characteristic landscape elements like forests west 
and south of Elmpt. Furthermore the conservation of the relief, specially the high 
terraces of the rivers ‘Maas’, the ‘Swalm’ and the ‘Buschbach’ are important. The 
‘Elmpterwald’ knows special structures of the landscape, with a high ecological 
value, which are forming the landscape, like grasslands, heath, reed lands, forest, 
remains of the history of civilisation of special oak- and birch-forests and open 
spots inside these woods. 

Alternative A1north 
The impacts of alternative A1north are largely similar to those of alternative A1. 
As the line is a bit shorter, the land take is about 2 ha less, being 62 ha.  

Alternative A2 
Alternative A2 involves a new line between Herkenbosch and Dalheim. This line 
will cause land take of 15 ha in an area of landscape importance. This involves a 
valuable cultural landscape in the Netherlands and the ‘Effelderwald’ in Germany. 
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Alternative A3 
Alternative A3 involves a new line east of Roermond. This will affect 25 ha area of 
landscape importance. This is a cultural-historically valuable wetland between the 
‘Maasnielderbeek’ and the Swalm (‘Spiekersbroek’) in which drainage refer to the 
old course of the river Meuse.  

Alternative A3/A2 
The impact of alternative A3/A2 is similar to the sum of the impacts of alternatives 
A2 and A3. 

Alternative B 
In alternative B new track at the north of Roermond, at the south of Venlo and in 
the city of Viersen will be constructed. At the south of Venlo no land take occurs 
on valuable landscape areas. At the north of Roermond land take of 4.3 ha occurs. 
It concerns a river terrace landscape. The connecting curve in Viersen will not 
affect areas of landscape importance. 

Alternative D0 
Alternative D0 involves new curves west of Weert, east of Eindhoven and in 
Viersen. Near Weert this will cause land take of 9 ha valuable landscape of the 
wooded ‘Weerter-and Budelerbergen’ area. This involves a wind-borne sand 
deposit landscape with alternating heights and depressions between which brooks 
and swamps have developed. At the borders of the ‘Weerter-and Budelerbergen’, 
where the landscape is more open, heath lands occur. Near Eindhoven the 
construction of a new curve causes land take of 7 ha in a cultural-historically 
valuable landscape (wind-borne sand deposit landscape). In this area the ‘Kleine 
Dommel’ runs, along which there is a strip of wetlands with a mixed composition 
(peat, clay, loam, sand). Across the stream there are wet pastures lined with a zone 
of agricultural land and heath land. The curve in Viersen will not affect areas of 
landscape importance. 

Alternative D1 
Alternative D1 also involves the construction of curves west of Weert, east of 
Eindhoven and in Viersen. The long connecting curve west of Weert causes a land 
take of 23 ha on the ‘Weerter-and Budelerbergen’. Comparable to alternative D0, 
the land take near Eindhoven will be 7 ha and there will be no land take on 
valuable landscapes in Viersen. 

Alternative D2 
With alternative D2 west of Weert the same curve will be built as in alternative D0, 
resulting in 9 ha land take on valuable landscape. The construction of the curve in 
Viersen will not cause any impact on areas of landscape importance. 
The long connecting curve near Eindhoven causes land take on about eight areas of 
landscape importance (76 ha). These areas and their characteristics are: 
• The stream valley of the ’Kleine Dommel’, where never any land development 

or land consolidation has taken place. This involves a small-scale area with 
respect to the spatial structure. It has a relatively closed character; 

• The ‘Strabrechtse Heide’ with a large-scale spatial structure with wood 
elements surrounded by heath lands; 

• ‘Moorsel’ and ‘Oeijenbraak’: a small-scale camp reclamation; 
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• The stream valley of the ‘Nieuwe Aa’, a relatively broad stream valley with a 
large-scale spatial structure; 

• The small-scale area around Asten, an alternation of agricultural land and 
planted elements; 

• The stream valley of the ‘Astensche Aa’ that has a closed character. 
• The closed wood area of the ‘Galgenberg’; a large-scale area with respect to 

spatial structure. 
• The heath land reclamation area; a large-scale and open area that forms a 

typically landscape of Brabant.  
 
The area in which the above-mentioned areas are situated is as a whole part of the 
‘Oost-Brabant’ wind-borne sand deposit landscape, situated in the Centrale Slenk. 
This landscape is characterised by a slightly undulating surface cut by stream 
valleys. Characteristic for the landscape structure of this area is the stream valley 
system of the ‘Dommel’, the ‘Nieuwe Aa’ and the ‘Astensche Aa’, which mainly 
run from north to south and divides the area into zones. The zones contain the 
small-scale stream valleys and in between the larger-scale agricultural lands and 
heath land reclamations.    
 
The area between Eindhoven and Deurne is perpendicular to the landscape 
structure formed by the stream valleys and the intermediate higher areas. With 
respect to the landscape scale there are alternatingly small-scale units (such as the 
stream valleys of the ‘Kleine Dommel’ and the ‘Astensche Aa’) and larger units 
(heath land reclamations and wood areas such as the ‘Braakhuizensche Heide’).  

5.11.3 Level of landscape integration 

Alternative A0 
Alternative A0 does not include the construction of a new track, so no residual 
space can be formed. There will be track doubling between Budel and Weert and 
between Dalheim and Rheydt Gbf. Here maximum integration takes place with the 
existing (railway) line and the structure in the landscape. The possibilities for 
landscape integration of alternative A0 are therefore favourable. 
 
Alternatives A0 and A3 with tunnel 
The alternatives with a tunnel through the ‘Meinweg’ have the same level of landscape 
integration as alternative A0 and A3 without tunnel. 

Alternative A1 
The track doubling of alternative A1 is similar to those of alternative A0 with the 
exception of the part near Dalheim. Between Roermond and Abzweig Klinkum a 
new track will be built. Between alternative A1 and the existing Roermond-Venlo 
railway there will be a residual space for a distance of 1500 m. Alternative A1 
combines for a long distance with existing (railway) and future infrastructure (the 
new highway that forms an extension of the A52 from Germany and the N68 in the 
Netherlands). For a distance of about 3600 m north east of Roermond the new track 
of alternative A1 will not combine with existing or future infrastructure. 
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Alternative A1north 
The impacts of alternative A1north are almost equal to alternative A1. The 
combination with future infrastructure is the same because the location of the 
extension of the A52 depends on the location of the Iron Rhine. 

Alternative A2 
Alternative A2 involves new track between Herkenbosch and Dalheim. This will 
cause no residual space. The new track will not combine with existing lines and 
structures in the landscape for a distance of 4500 m at the beginning (north of 
Herkenbosch) and at the end of the new track (near the ‘Dalheimer Busch’). Parcel 
patterns will be cut straight through. There will be a partial combination with 
existing lines in the landscape: the road between Herkenbosch and Rothenbach, the 
road that runs from Dalheim to Rosenthal and the former railway between 
Dalheim-Wassenberg-Baal. 

Alternative A3 
Alternative A3 involves the building of a new line east of Roermond. This results 
in a residual space for a distance of 3000 m. This residual space is situated between 
the new line and the N271. The railway runs perpendicular to a number of existing 
lines in the landscape (planned highway A73) and does not combine with lines and 
structures in the landscape for a distance of 5600 m: at the beginning (north of 
Roermond) and the end (south east of Roermond) of the new track. 

Alternative A3/A2 
The impact of alternative A3/A2 is equal to the sum of the impacts of alternatives 
A2 and A3: residual space for a distance of 3000 m and inability to combine for a 
distance of 10,100 m. 

Alternative B 
Alternative B involves new track at Roermond, Venlo and Viersen. The new curve 
north of Roermond causes residual space between the existing track Roermond-
Venlo and the new track for a distance of 1000 m. The new curve south of Venlo 
causes a residual space for a distance of 1600 m between the existing and the new 
track. The curve at Viersen causes residual space for a distance of 700 m.  
The curves at Roermond, Venlo and Viersen do not combine with existing lines in 
the landscape for a total distance of 2900 m. 

Alternative D0 
This involves new track near Weert, Eindhoven and Viersen. The curve near Weert 
causes residual space between the existing (Budel-Weert and Weert-Eindhoven) 
and new railways for a distance of 2800 m. The curve in Viersen causes residual 
space between existing tracks and the new track for a distance of 700 m. The curve 
at Eindhoven does not cause residual space. 
The curves at Weert, Eindhoven and Viersen do not combine with existing lines in 
the landscape for a distance of 4100 m. 

Alternative D1 
Alternative D1 only deviates from alternative D0 near Weert. This concerns a long 
connection curve that does not cause residual space. The curves at Weert, 
Eindhoven and Viersen do not combine to existing lines and landscape structures 
either (6000 m). 
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Alternative D2 
Alternative D2 will have nearly the same impacts as alternative D0 near Weert and 
Viersen. Both curves cause residual space do not combine with existing lines in the 
landscape. 
Additionally near Heeze a new track branches off into the direction of Deurne, 
where an existing line (A67) in the landscape will be followed for a great distance. 
Therefore there will be no residual space. The new track between Heeze and 
Deurne follows for a large part the A67, but at Ommel the railway bends away 
from the A67 and for a distance of 9400 m no lines or landscape structures will be 
followed. 

5.11.4 Intersection of cultural-historical monuments 

None of the alternatives intersects cultural historical monuments with the exception 
of alternative D2. Alternative D2 intersects one cultural-historical monument in the 
Netherlands. The monument is situated near the village Ommel.  

5.12 Agriculture 

5.12.1 Introduction 

Impacts on agriculture are assessed by determining land take on agricultural areas 
and by expected restrictions in management. 

Agricultural area 
The impacts on agriculture areas have been determined by means of the following 
criterion:  
• Land take on agricultural areas by the construction of new track, expressed in 

hectares. 
 
In the explanation on the impacts different types of agricultural area are indicated: 
grasslands, cropland or horticulture. Land take on agricultural areas is only 
determined in case of the construction of new track. Track doubling will not cause 
any land take because spacious earthworks are already present. 

Restrictions in management 
Besides land take the construction of an Iron Rhine could also affect the 
agricultural management, which is determined with the following criterion: 
• Restrictions in management by the construction of new track, expressed in the 

number of agricultural roads that have to be closed. 
 
The criterion ‘restrictions in management’ considers to what extent the Iron Rhine 
causes that farmers have to cover a longer distance to their land. This is determined 
by considering the number of rural roads, which will be permanently closed.  
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Results 
Table 5.12.1-1 shows the impacts on agriculture caused by the various Iron Rhine 
alternatives. Sections 5.12.2 and 5.12.3 give an explanation of the impacts. 
 
Table 5.12.1-1: Impacts on agriculture compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Land take on agricultural area 
(ha) 

0 0 36 28 13 22 22 35 

Restrictions in management 
(number of closed roads) 

0 0 19 18 7 12 12 19 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Land take on agricultural area 
(ha) 

2 10 23 29 

Restrictions in management 
(number of closed roads) 

1 6 6 10 

5.12.2 Land take on agricultural area 

Alternative A0 
Alternative A0 causes no land take on agricultural areas. 
 
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with tunnel have the same impacts as alternatives A0 and A3 
without tunnel. 

Alternative A1 
The new track of alternative A1 causes land take on agricultural areas of 36 ha in 
the Netherlands. This area mainly is indicated as centre area for tree cultivation, 
horticulture and dairy farms. In Germany the new track causes a land take of 5 ha, 
which is indicated as grassland. The land take totals 36 ha. 

Alternative A1north 
The impacts of alternative A1north are comparable to alternative A1.The land take 
in the Netherlands is smaller, because alternative A1north is a bit shorter. 

Alternative A2 
The new track of alternative A2 causes land take on agricultural areas between 
Herkenbosch and Dalheim of 13 ha. This area mainly consists of cropland and 
grasslands. 

Alternative A3 
The new track of alternative A3 causes land take on agricultural areas near 
Roermond of 22 ha. This area mainly consists of cropland and grasslands. 
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Alternative A3/A2 
The new track of alternative A3 combined with alternative A2 causes land take on 
agricultural areas near Roermond and between Herkenbosch and Dalheim of 35 ha. 
This area mainly consists of cropland and grasslands. 

Alternative B 
The new curves of alternative B causes a land take on agricultural areas of 0.5 ha 
near Roermond (southerly of the ‘Asseltse Plassen’) and 0.1 ha near Venlo. The 
area near Roermond is indicated a centre area for cattle farming. The area near 
Venlo consists of cropland and grassland. 
The curve in Viersen causes land take on agricultural areas (cropland) of 1.7 ha. 

Alternative D0  
The new track of alternative D0 causes land take on agricultural areas of 8 ha near 
Weert (cattle farming) and 1.7 ha in Viersen (cropland). 

Alternative D1  
The new track of alternative D1 causes land take on agricultural areas of 22 ha near 
Weert (cattle farming) and 1.7 ha in Viersen (cropland). 

Alternative D2 
The new track of alternative D2 causes land take on agricultural areas of 8 ha near 
Weert (cattle farming). The long curve at Eindhoven causes land take of 19 ha. The 
land take mainly concerns cattle farming, intensive cattle farming and one 
glasshouse. In Viersen 1.7 ha of cropland is affected. 

5.12.3 Restrictions in management 

Alternative A0 
Alternative A0 causes no restrictions in management. 
 
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with tunnel have the same impacts as without tunnel. 

Alternative A1/A1north 
The new track of alternatives A1 and A1north between Roermond and Abzweig 
Klinkum causes a closure of respectively 19 and 18 rural roads. More intensive use 
of the existing track and track doubling does not cause closure of rural roads. 

Alternative A2  
The new track of alternative A2 between Herkenbosch and Dalheim causes a 
closure of 7 rural roads. More intensive use of the existing track and track doubling 
does not cause closure of rural roads. 

Alternative A3 
The new track of alternative A3 easterly of Roermond causes a closure of 12 rural 
roads. More intensive use of the existing track and track doubling does not cause 
closure of rural roads. 
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Alternative A3/A2 
The new track of alternative A3 combined with alternative A2 causes a closure of 
12 roads near Roermond and 7 rural roads between Herkenbosch and Dalheim. 
More intensive use of the existing track and track doubling does not cause closure 
of rural roads. 

Alternative B 
The new track of alternative B causes a closure of 1 rural road near Roermond, 0 
near Venlo and 0 at Viersen.  
 
Alternative D0 
The new track of alternative D0 causes a closure of 2 rural roads near Weert, 1 near 
Eindhoven and 0 in Viersen. More intensive use of the existing track causes closure 
of rural 3 roads (section Eindhoven-Venlo). 

Alternative D1 
The new track of alternative D1 causes a closure of 2 rural roads near Weert, 1 near 
to Eindhoven and 0 in Viersen. More intensive use of the existing track causes 
closure of rural 3 roads (section Eindhoven-Venlo). 

Alternative D2 
The new track of alternative D2 causes a closure of 2 rural roads near Weert, 6 
between Heeze and Deurne and 0 in Viersen. More intensive use of the existing 
track causes closure of rural 2 roads (section Deurne-Venlo). 

5.13 Recreation 

5.13.1 Introduction 

Impacts on recreation are assessed by determining impacts on recreational facilities 
areas and on recreational experience. 

Recreational facilities 
The effect on recreational facilities is determined using the following criterion: 
• Intersection of recreational facilities, expressed in number of recreational 

facilities that are intersected by new track. 
 
The criterion affected recreational facilities concerns regional important 
concentration points of recreational activities, which are intersected by the Iron 
Rhine. Since the earthworks are prepared for track doubling, impacts are only 
considered in case of new track. 
 
None of the alternatives intersect recreational facilities. A remark is that besides 
recreational facilities the study area also contains nature areas that are frequently 
used for recreational activities such as hiking, cycling and horseback riding. 
Examples are the ‘Weerter and Budelerbergen’, the ‘Strabrechtse Heide’, 
‘Braakhuizensche Heide’ and the ‘Meinweg’ in the Netherlands and the ‘Elmpter 
Wald’ and ‘Effelder Wald’ in Germany. The impacts on these areas are however 
already included in the aspect nature and landscape. To prevent doubling these 
areas are not considered again. 
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Recreational experience 
Besides the direct impact of intersection, noise and visual nuisance can affect the 
recreational quality. This may cause a (further) degradation of recreational 
experience. These impacts are considered in case of new track, track doubling and 
existing track that is used more intensively. The facilities within circa 100 m of the 
track are considered. 
 
The effect on recreational experience is determined using the following criterion: 
• Degradation of recreational experience 
Number of recreational facilities that will experience hindrance of the Iron Rhine 
such as noise and visual nuisance expressed in number of recreational facilities 
within 100 m of new, doubled and more intensively used track. 

Results 
Table 5.13.1-1 shows the impacts on recreation of the various Iron Rhine 
alternatives. Sections 5.13.2 and 5.13.3 give an explanation of the impacts. 
 
Table 5.13.1-1 Impacts on recreation compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Intersection of recreational 
facilities (number) 

0 0 0 0 0 0 0 0 

Degradation of recreational 
experience (number of 
recreational facilities within 
100 m of the track) 

3 2 1 1 2 3 2 2 

* With tunnel 

 
Alternative 

Criterion 
B D0 D1 D2 

Intersection of recreational 
facilities (number) 

0 0 0 0 

Degradation of recreational 
experience (number of 
recreational facilities within 
100 m of the track) 

1 3 2 1 

5.13.2 Intersection of recreational facilities 

None of the alternatives directly intersect recreational facilities. 

5.13.3 Degradation of recreational experience 

Alternative A0 
Alternative A0 hinders three recreational facilities: 
• Bungalow park ‘Weerterbergen’ near the ‘Weerter and Budelerbergen’ that is 

located directly northerly of the track. A riding school and child’s farm are 
located east of the bungalow park; 

• A 18 holes golf court east of Roermond; 
• Recreational accommodation including a manege near ‘Venhof’ east of 

Roermond. 
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In Germany no recreational facilities are hindered. 
 
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with a tunnel in the ‘Meinweg’ spare the recreational facility near 
to Venhof and thus hinder 2 facilities. 

Alternative A1 and A1north 
Alternative A1 and A1north hinder one recreational facility: bungalow park 
‘Weerterbergen’. 

Alternative A2 
Alternative A2 hinders 2 recreational facilities: bungalow park ‘Weerterbergen’ 
and the golf court east of Roermond. 

Alternative A3 
Alternative A3 hinders 3 recreational facilities: bungalow park ‘Weerterbergen’, 
the golf court east of Roermond and a recreational accommodation including a 
manege near Venhof east of Roermond. 

Alternative A3/A2 
Alternative A3 combined with A2 hinders 2 facilities: bungalow park 
‘Weerterbergen’ and the golf court east of Roermond. 

Alternative B 
Alternative B hinders 1 recreational facilitity: bungalow park ‘Weerterbergen’. 

Alternative D0 
Alternative D0 totally hinders 3 recreational facilities. The new track near Weert 
hinders the bungalow park 'Weerterbergen' and the manege/child’s farm (see 
alternative A0). On the existing track between Weert and Maarheeze a recreational 
area with swimming pool, midget golf and a restaurant is hindered. Close to 
Geldrop a riding school is hindered. 

Alternative D1 
In contrary to alternative D0, alternative D1 does not hinder bungalow park the 
‘Weerterbergen’ and thus hinders 2 facilities. The remaining part of the track has 
the same impacts as alternative D0. 

Alternative D2 
Alternative D2 only hinders bungalow park the ‘Weerterbergen’. 
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5.14 Physical planning 

5.14.1 Introduction 

Impacts on physical planning are assessed by determining impacts on residential 
and industrial areas and on the quality of the spatial structure. 

Residential areas 
When the railway intersects existing residential areas, this implies area loss for 
residential purposes; houses may have to be removed. For future residential areas a 
new railway means that this line must be integrated in the area. The impacts on 
residential areas have been determined by means of the following criterion:  
• Land take on existing and future residential areas by construction of new track, 

expressed in hectares 

Industrial areas 
The impacts on the industrial areas are determined comparable to the impacts on 
residential areas. When the railway intersects existing industrial areas, this implies 
area loss for industrial purposes; industries may have to be moved. For future 
industrial areas a new railway means that this line must be integrated in the area. 
The impacts on industrial areas have been determined by means of the following 
criterion:  
• Land take on existing and future industrial areas by construction of new track, 

expressed in hectares. 

Quality of the spatial structure 
The quality of the spatial structure is affected by the construction of new 
infrastructure. If new infrastructure does not combine with existing or future 
infrastructure, the quality of the spatial structure will be affected. The impacts of 
the Iron Rhine on the quality of the spatial structure are determined by the 
following criterion: 
• Affected quality of the spatial structure by the construction of new track 

expressed in length of track that does not combine with existing or future road 
or railway infrastructure (km). 
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Results 
Effects on the physical planning are particularly expected in urban areas, in which 
the physical planning (locations for living, working, facilities, infrastructure, etc.) 
comes together. Table 5.14.1-1 shows the impacts on the physical planning of the 
various Iron Rhine alternatives. Sections 5.14.2, 5.14.3 and 5.14.4 give an 
explanation of the impacts. 
 
Table 5.14.1-1: Impacts on the physical planning compared to the autonomous 
situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Land take on existing and future 
residential areas (ha) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

Land take on existing and future 
industrial areas (ha) 

 
0 

 
0 

 
0.3 

 
0.3 

 
0.8 

 
0.3 

 
0.3 

 
1.1 

Affected quality of the spatial 
structure  (km) 

 
0 

 
0 

 
3.6 

 
3.7 

 
4.5 

 
5.6 

 
5.6 

 
10.1 

       * With tunnel  
 

Alternative 
Criterion 

B D0 
 

D1 D2 

Land take on existing and future 
residential areas (ha) 

 
7.2 

 
7.2 

 
7.2 

 
8.9 

Land take on existing and future 
industrial areas (ha) 

 
0 

 
1.4 

 
1.4 

 
0 

Affected quality of the spatial 
structure (km) 

 
2.9 

 
4.1 

 
9.9 

 
10.9 

5.14.2 Land take on residential areas 

A-alternatives 
None of the A-alternatives cause land take on existing or future residential areas.  

Alternative B 
Alternative B involves new curves at Roermond, at Venlo and in Viersen. Only the 
curve in Viersen causes land take on existing residential area of 7.2 ha. Nine 
houses will have to be removed. 

Alternative D0 
Alternative D0 involves new curves at Weert, at Eindhoven and in Viersen.  
Only the curve in Viersen causes land take on existing residential area of 7.2 ha. 
Nine houses will have to be removed. 

Alternative D1 
Alternative D1 involves new curves at Weert, at Eindhoven and in Viersen. Only 
the new curve in Viersen will cause land take on residential area. 7.2 ha of existing 
residential area. Nine houses will have to be removed. 
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Alternative D2 
Alternative D2 involves new short curves at Weert and in Viersen and a long new 
curve at Eindhoven. The new curve in Viersen will cause land take on residential 
area. 7.2 ha of existing residential area. Nine houses will have to be removed. 
The long curve at Eindhoven causes land take on existing residential area of about 
1 ha south of Lierop.  It concerns an intersection at the border of the residential 
area. South of Ommel the long curve causes land take on an existing residential 
area of about 0.7 ha. 

5.14.3 Land take on industrial areas 

Alternative A0 
Alternative A0 will cause no land take on (future) industrial areas. 
 
Alternatives A 0and A3 with tunnel 
The impacts of alternatives A0 and A3 with tunnel will be the same as the impacts as 
alternatives A0 and A3 without a tunnel, because there are no industrial areas near the 
tunnel  

Alternative A1 
Alternative A1 involves new track between Roermond and Abzweig Klinkum. This 
new track causes a land take of 0.3 ha on the existing industrial area north of 
Roermond near ‘Broekhin’. This concerns an intersection at the border of this area.  

Alternative A1north 
Alternative A1north will have the same impacts as alternative A1. 

Alternative A2 
Alternative A2 involves new track between Herkenbosch and Dalheim. This new 
track causes land take of 0.8 ha on a future industrial area near Herkenbosch. The 
Iron Rhine line will intersect this area across. 

Alternative A3 
Alternative A3 involves new track northeast of Roermond. This new track causes 
land take of 0.3 ha on the existing industrial area north of Roermond near 
‘Broekhin’ (see also alternative A1).  

Alternative A3/A2 
Alternative A3/A2 involves new track between Herkenbosch and Dalheim, which 
causes a land take of 0.8 ha on a future industrial area near Herkenbosch. This 
alternative also involves a new line northeast of Roermond. This new line causes 
land take of 0.3 ha on the existing industrial area north of Roermond near 
‘Broekhin’. 

Alternative B 
Alternative B involves new curves near Roermond, Venlo and Viersen. There will 
be no affect on (future) industrial areas. 
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Alternative D0 
Alternative D0 involves new curves near Weert, Eindhoven and Viersen. Only the 
new curve near Eindhoven causes land take (1.44 ha) on the future industrial area 
Eeneind southeast of Eindhoven.  

Alternative D1 
Alternative D1 involves new curves near Weert, Eindhoven and Viersen. The land 
take is the same as the land take of alternative D0. 

Alternative D2 
Alternative D2 involves new curves near Weert and Viersen and new track 
between the existing lines Weert-Eindhoven and Eindhoven-Venlo. The new track 
causes no land take on (future) industrial areas. 

5.14.4 Affected quality of the spatial structure 

The impacts on the quality of spatial structure are expressed in kilometres of track 
that do not combine with existing or future infrastructure. The greater the length, 
the larger the impacts on the quality of the spatial structure may be. 

Alternative A0 
Alternative A0 does not involve new track and combines therefore maximally. 

Alternative A1 
Alternative A1 involves new track on the section Roermond-Abzweig Klinkum of 
13.6 km. The new track partly combines with existing (railway) and future 
infrastructure (the new highway that forms an extension of the A52 from Germany 
and the N68 in the Netherlands). The new track does not combine with existing or 
future infrastructure for a distance of 3.6 km 

Alternative A1north 
Alternative A1north involves new track between Roermond and Abzweig Klinkum 
of 13.6 km. The new track partly combines with existing (railway) and future 
infrastructure (the new highway that forms an extension of the A52 from Germany 
and the N68 in the Netherlands). The new track does not combine with existing or 
future infrastructure for a distance of 3.7 km. 

Alternative A2 
Alternative A2 involves new track between Herkenbosch and Dalheim of 13 km. 
This new track makes partly use of the earthworks of the former railway Dalheim-
Wassenberg-Baal. The new track does not combine with existing or future 
infrastructure for a distance of 4.5 km. 

Alternative A3 
Alternative A3 involves new track east of Roermond of 7 km. This new track 
combines with future infrastructure in the form of the A73 highway for a distance 
of 5 km. The new track does not combine with existing or future infrastructure for 
a distance of 5.6 km. 
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Alternative A3 with tunnel 
The impacts of alternative A3 with tunnel will be the same as the impacts as alternative A3 
without a tunnel. 

Alternative A3/A2 
The impacts of alternative A3/A2 are an addition of the impacts of alternative A2 
and A3: 10.1 km. 

Alternative B 
Alternative B involves new curves at Roermond, Venlo and Viersen. These curves 
do not combine with existing or future infrastructure for a distance of 2.9 km. 

Alternative D0 
Alternative D0 involves new curves at Weert, Eindhoven and Viersen. These 
curves do not combine with existing or future infrastructure for a distance of 4.1 
km. 

Alternative D1 
Alternative D1 involves new curves at Weert, Eindhoven and Viersen. These 
curves do not combine with existing or future infrastructure for a distance of 9.9 
km. 

Alternative D2 
Alternative D2 involves new curves at Weert and Viersen and new track between 
the existing tracks Weert-Eindhoven and Eindhoven-Venlo. The curves at Weert 
and Viersen do not combine with existing or future infrastructure. The new track 
between the existing tracks Weert-Eindhoven and Eindhoven-Venlo partly 
combines with the existing A67 highway. In total 10.9 km of new track does not 
combine with existing or future infrastructure. 

5.15 Social aspects 

5.15.1 Introduction 

Impacts on social aspects are assessed by determining impacts caused by barriers 
and by visual nuisance. 

Barrier effects 
New track that intersects or runs along urban areas (residential and industrial areas) 
could cause barrier effects affecting the urban quality. The new track could 
obstruct or affect the view of people or form a physical barrier between social 
movements (for example between a residential area and the city centre) and 
commuter traffic. 
 
The barrier effects are determined with the following criterion: 
• Barrier effects by the construction of new track expressed in metres new track 

in urban areas. 
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Visual nuisance 
The increase of received noise levels, compared to the autonomous situation, 
caused by more intensive use of an existing line, track doubling and new track will 
be taken away as much as possible by constructing acoustic barriers in residential 
areas. Acoustic barriers cause visual intrusion from houses in urban areas. 
The criterion is expressed in the length of acoustic barriers in which a distinction is 
made between acoustic barriers of 0-2 metres and acoustic barriers higher than 2 
metres are given. Acoustic barriers of more than 2 metres cause more visual 
nuisance than acoustic barriers of 0-2 metres. The acoustic barriers are determined 
on the basis of an international standard. For details on acoustic barriers is referred 
to chapter 6. 
 
Visual nuisance is determined with the following criterion: 
• Visual nuisance caused by acoustic barriers in urban areas expressed in length 

of acoustic barriers with a height of 0-2 metres and > 2 metres. 

Results 
Table 5.15.1-1 indicates the impacts on social aspects of the various Iron Rhine 
alternatives distinguishing barrier effects that are caused by new track and visual 
nuisance that is caused by acoustic barriers. 
 
Table 5.15.1-1: Impacts on social aspects compared to the autonomous situation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Barrier effects (m)  
0 

 
0 

 
750 

 
750 

 
300 

 
0 

 
0 

 
300 

Visual nuisance (km): 
• acoustic barriers of 0-2 m  
• acoustic barriers of > 2 m 

 
27.3 
24.3 

 
27.3 
24.3 

 
19.9 
23.6 

 
20.2 
23.6 

 
28.3 
24.3 

 
18.9 
25.1 

 
18.9 
25.1 

 
19.9 
25.1 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Barrier effects (m) 700 1450 1450 700 
Visual nuisance (km): 
• acoustic barriers of 0-2 m  
• acoustic barriers of > 2 m 

 
35.6 
4.5 

 
56.2 
6.5 

 
54.9 
6.5 

 
36.2 
4.5 

5.15.2 Barrier effects 

Alternative A0 
Alternative A0 causes no barrier effects, because the alternative involves no new 
track in urban areas. 
 
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with tunnel have the same impacts as alternative A0 without a 
tunnel, because the tunnel is not situated in urban area. 

Alternatives A1 and A1north 
The new track of alternatives A1and A1 north between Roermond and Abzweig 
Klinkum intersects the urban area of Elmpt. The new track will however combine 
with the future extension of the A52 (Germany) and is therefore not considered. 
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Alternative A2 
The new track of alternative A2 causes barrier effects in the future industrial area 
east of the industrial area ‘Kitskensberg’ for a distance of 300 m. 

Alternative A3 
The new track of alternative A3 causes no barrier effects, because it includes no 
new track in urban areas. 

Alternative A3/A2 
The impact of alternative A3 combined with alternative A2 is equal to alternative 
A2. 

Alternative B 
The new track of alternative B (curves at Roermond, Venlo and Viersen) causes 
barrier effects in the urban area of Viersen for a distance of 700 m. 

Alternative D0 
The new track of alternative D0 (curves at Weert, Eindhoven and Viersen) causes 
barrier effects in the urban area of Eindhoven and Viersen for distances of 
respectively 750 and 700 m.  

Alternative D1 
The new track of alternative D1 (curves at Weert, Eindhoven and Viersen) causes 
barrier effects in the urban area of Eindhoven and Viersen for distances of 
respectively 750 and 700 m.  

Alternative D2 
The new track of alternative D2 (curves at Weert and Viersen and a long curve at 
Eindhoven) causes barrier effects in Viersen for a distance of 700 m (see 
alternative B). 

5.15.3 Visual nuisance 

Alternative A0 
The acoustic barriers for alternative A0 are situated in the residential areas of 
Budel, Weert, Baexem, Haelen, Roermond, Dalheim, Wegberg, Mönchengladbach 
and Viersen. The relatively great length of acoustic barriers higher than 2 m is 
mainly necessary alongside the passage of Mönchengladbach according to the 
international standard (see section 5.2). This is the case in all A-alternatives.  
   
Alternatives A0 and A3 with tunnel 
Alternatives A0 and A3 with tunnel have the same impacts as without a tunnel.  

Alternatives A1 and A1north 
Alternatives A1 and A1north have less visual nuisance than alternative A0, because 
they avoid Roermond and therefore have less acoustic barriers. 

Alternative A2 
Alternative A2 causes comparable visual nuisance as alternative A0. 



 
   
  163 
 
 

 
 
 

 

Alternatives A3 and A3/A2 
Alternatives A3 and A3/A2 have less visual nuisance than alternative A0, because 
they avoid Roermond and therefore have less acoustic barriers. 

Alternative B 
The acoustic barriers for alternative B are situated in the residential areas of Budel, 
Weert, Baexem, Haelen, Swalmen, Reuver, Belfeld, Tegelen, Kaldenkirchen, 
Breyell, Boisheim, Dülken and Viersen. The visual nuisance is smaller in 
comparison with the A- and D-alternatives. Alternative B avoids densely populated 
areas to the largest extent. High acoustic barriers are applied over a relatively 
limited length. Avoiding Mönchengladbach is prevailing in the overall score of this 
alternative. Noise nuisance in smaller urban areas like Swalmen, Reuver and 
Belfeld can be mitigated with low acoustic barriers of 0 to 2 m.  

Alternatives D0 and D1 
The acoustic barriers for alternatives D0 and D1 are situated in the residential areas 
of Heeze, Geldrop, Eindhoven, Helmond, Deurne, Blerick, Venlo, Kaldenkirchen, 
Breyell, Boisheim, Dülken and Viersen. Alternatives D0 and D1 have the largest 
length of acoustic barriers, because they intersect the most urban areas. Noise 
nuisance in smaller urban areas can be mitigated with low acoustic barriers of 0 to 
2 m. This explains the relatively long length of low acoustic barriers. 

Alternative D2 
Alternative D2 has less visual nuisance than alternative D0 and D1, because it 
avoids Geldrop, Eindhoven and Helmond. 

5.16 Costs 

5.16.1 Introduction 

Costs are an important aspect in respect to the new, adapted and extended sections. 
It is clear that the alternatives will have large differences in costs because of the 
differences in amount of new or extended track. Measures concerning 
infrastructure at bottlenecks can lead to high costs as well. At sections without new 
track, the costs estimate is limited to costs of mitigating measures like acoustic 
barriers. 
 
For cost calculations, no generally accepted international cost estimation method is 
known. In Belgium, the Netherlands and Germany, different cost estimation 
methods are used for different phases of projects. These methods are all based on 
standard unit prices and percentages, approved by the national railway companies. 
These prices and percentages however differ in these countries, because of the 
differences in guidelines and Directives that are applied in the building phase. 
 
The objective of the cost estimation is to compare the alternatives on building 
costs. To achieve this, the same standard unit prices and percentages are used for 
the total study area, regardless the location in the Netherlands or Germany. The 
unit prices and percentages are determined from the average of the unit prices and 
percentages in Germany, Belgium and the Netherlands.   
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The used standard elements and accompanying unit prices and percentages are 
indicated in to 5.16.1-1 to 5.16.1-8. 
 
The cost estimate consists of the following elements: 
• Project costs. These are the investment costs for the track, earthworks, 

signalling systems, structures (all calculated by standard prices) and items for 
cables and tubes, archaeology and landscape architecture. These items will be 
calculated as a percentage of the total investment costs per alternative.  

• Costs of mitigating measures. These costs exist of measures like acoustic 
barriers and mitigating measures like ecoducts for fauna. The costs of acoustic 
barriers and fauna crossings will be calculated by standard prices. These costs 
are not included in this section. In chapter 6 the mitigating measures and the 
costs of these measures are determined.  

• Costs of compensating measures. If valuable areas are crossed, compensation 
is necessary for the loss of natural values. The costs of buying and refurnish 
these grounds are indicatively calculated. These costs are not included in this 
section. In chapter 6 the compensating measures and the costs of these 
measures are determined.  

 
The total costs are presented in chapter 7. 
 
The following unit prices are used for the costs calculation, based upon the average 
of unit prices in Belgium, the Netherlands and Germany: 
 
Table 5.16.1-1: Unit prices land purchase (price level 2001) 

Land purchase Average 
(EURO) 

Information 

Urban area 125 Purchase of land /m2 
Wood/recreation area 7 Purchase of land /m2 

Agricultural area 4 Purchase of land /m2 
 
Table 5.16.1-2: Unit prices land earthworks (price level 2001) 

Earthworks Average 
(EURO) 

Information 

Single-track, level -1 3300 Costs earthworks (255 m3) 
Single-track, level 0 500 Costs earthworks (35 m3) 

Single-track, level +1 3300 Costs earthworks (255 m3) 
Single-track tunnel 18300 /m tunnel type cut and cover, 

location with ground water and at 
undeveloped sites 

Double-track, level -1 3750 Costs earthworks (290 m3) 
Double-track, level 0 700 Costs earthworks (48 m3) 

Double-track, level +1 3750 Costs earthworks (290 m3) 
Double-track tunnel 26500 /m cut and cover, with ground water, 

undeveloped sites 
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Table 5.16.1-3: Unit prices track (price level 2001) 
Track Average 

(EURO) 
Information 

Single-track 1000 Costs per metre. Track and track 
foundation, drainage and safety 

system 
Double-track 1900 Costs per metre. Track and track 

foundation, drainage and safety 
system 

Point 40 km/h 95900 Costs per point. Track and track 
foundation, drainage and safety 

system 
Point 60 km/h 125000 Costs per point. Track and track 

foundation, drainage and safety 
system 

Point 80 km/h 150750 Costs per point. Track and track 
foundation, drainage and safety 

system 
Point 120 km/h 306900 Costs per point. Track and track 

foundation, drainage and safety 
system 

Connection to existing line 1092000 Costs per connection. Change of 
existing electrification, safety-system 

and tracks 
 
Table 5.16.1-4: Unit prices electrification (price level 2001) 

Electrification Average 
(EURO) 

Information 

Single-track 300 Costs per metre 
Double-track 525 Costs per metre 

 
Table 5.16.1-5: Unit prices safety system (price level 2001) 

Safety system Average 
(EURO) 

Information 

Single-track 375 Costs per metre. Replacement old 
safety system by modern system, only 

for lines, 5 signals/km, in stations 
much higher 

 
Table 5.16.1-6: Unit prices structures (price level 2001) 

Structures Average 
(EURO) 

Information 

Small road level +1 2113000  
Large road level +1 3303000  
Small road level -1 4288000  
Large road level -1 7132000  

(Parallel) road (100 m) 38300 Road 3 m wide 
Culvert (large) 42700 Length 12 m, diameter 1-2 m, no 

trains passing during construction 
Single-track level +1 570600  
Double-track level +1 1001000  
Single-track level –1 1086000  
Double-track level –1 1086000  
Guarded level crossing 311400 New guarded level crossing 

Extend guarded level crossing 155700 Extend guarded level crossing for 
extra track 
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Table 5.16.1-7: Unit prices stations (price level 2001) 
Stations Average 

(EURO) 
Information 

New platform/m2 275 Only platform 
Pedestrian tunnel station (/m2) 9750 Tunnel 60 m2, height 2,6 m 
Pedestrian bridge station (/m2) 3450 Bridge 60 m2, breadth 3 m 

 
Costs for the separate structures and other elements will be derived on the basis of 
the mentioned standard types and the design plans. For every single element the 
standard price will be raised or lowered dependent of the difficulty of the situation 
(e.g. environment, groundwater or building near driving trains). 
 
The following standard elements are used for the costs calculation. The exact 
percentages are determined on the basis of commonly used percentages in each 
country and experience from other projects. 
 
Table 5.16.1-8: Standard percentages (price level 2001) 

Element Percentage 
Preparing activities 1 

Providing conditions (archaeology, cables and tubes) 0.5 
Engineering costs 15 
Incomplete design 20 

5.16.2 Results 

The technical costs of each of the alternatives are shown in table 5.16.2-1. These 
costs are calculated with unit prices based upon the average of unit prices in 
Belgium, the Netherlands and Germany in the year 2001. Per country these unit 
costs differ a lot and must be considered an indicative cost-estimate with only 
limited realistic value. The results are however suitable to compare the 
alternatives on costs.  
 
The costs for mitigating and compensating measures are not included in the 
technical costs. In chapter 6 the mitigating and compensating measures and the 
costs of these measures will be determined. The costs in table 5.16.2-1 therefore 
are not the total costs. 
 
Table 5.16.2-1: Technical costs per alternative (price level 2001) 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Technical costs (million �) 210 380 360 340 250 270 440 310 
* With tunnel 

 
Alternative 

Criterion 
B D0 D1 D2 

Technical costs (million �) 330 410 470 430 

Alternative A0 
Alternative A0 is only using existing infrastructure. However, some extension of 
existing infrastructure is necessary. Most costs are caused by track doubling of the 
line Budel-Weert and the line Dalheim-Rheydt Gbf, the reactivation of the line 
Roermond-Dalheim and changing level crossings into level-free crossings in the 
Netherlands, because of the obligation to maintain the current safety level.  
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Alternative A0 with tunnel  
The costs of alternative A0 with tunnel are 170 million Euro higher than the costs of 
alternative A0 without tunnel. The tunnel causes the total cost difference. 

Alternatives A1 and A1north 
The new line Roermond-North – Abzweig Klinkum causes the main part of the 
costs of alternative A1 and A1north. The other main costs are equal to alternative 
A0 with the exception of the reactivation of the line Roermond-Dalheim. 

Alternative A2 
Most costs of alternative A2 are caused by track doubling of the line Budel-Weert 
and the line Dalheim-Rheydt Gbf, the new diversion around the ‘Meinweg’ and 
changing level crossings into level-free crossings in the Netherlands, because of the 
obligation to maintain the current safety level.  

Alternative A3 
The costs of alternative A3 are formed by the new diversion around Roermond, the 
track doubling of the line Budel-Weert and the line Dalheim-Rheydt Gbf and 
changing level crossings into level-free crossings in the Netherlands, because of the 
obligation to maintain the current safety level.  
 
Alternative A3 with tunnel  
The costs of alternative A3 with tunnel are 170 million Euros higher than the costs of 
alternative A3 without tunnel. The tunnel causes the total difference. 

Alternative A3/A2 
Most costs of alternative A3/A2 are caused by track doubling of the line Budel-
Weert and the line Dalheim-Rheydt Gbf, the new diversions around the ‘Meinweg’ 
and Roermond and changing level crossings into level-free crossings in the 
Netherlands, because of the obligation to maintain the current safety level.  

Alternative B 
The costs of alternative B are caused by the new curves at Roermond, Venlo and 
Viersen and by track doubling of the lines Budel-Weert, Roermond-Venlo and 
Kaldenkirchen-Dülken. The costs of the curves are relatively low compared to the 
track doubling costs. Changing level crossings into level-free crossings in the 
Netherlands, because of the obligation to maintain the current safety level has also 
a large contribution to the cost estimate.  

Alternative D0 
The costs of alternative D0 are caused by the new curves at Weert, Eindhoven and 
Viersen and the track doubling of the lines Budel-Weert and Kaldenkirchen-
Dülken. These costs are relative low in comparison with the changing of level 
crossings into level-free crossings in the Netherlands, because of the obligation to 
maintain the current safety level.  
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Alternative D1 
The costs of alternative D1 are caused by the new curves at Weert, Eindhoven and 
Viersen and the track doubling of the lines Budel-Weert and Kaldenkirchen-
Dülken. The costs of the new curve at Weert are relatively high compared to the 
other curves and the track doubling. 
The changing of level crossings into level-free crossings in the Netherlands, 
because of the obligation to maintain the current safety level has also a large 
contribution to the cost estimate. 

Alternative D2 
The costs of alternative D2 are caused by the new curves at Weert and Viersen, the 
long curve at Eindhoven and the track doubling of the lines Budel-Weert and 
Kaldenkirchen-Dülken. The costs of the long curve at Eindhoven are relatively 
high compared to the other curves and the track doubling. 
The changing of level crossings into level-free crossings in the Netherlands, 
because of the obligation to maintain the current safety level has also a large 
contribution to the cost estimate. 

5.17 Phasing possibilities 

5.17.1 Introduction 

The determination of phasing possibilities of new infrastructure is based on two 
criteria:  
• Building time 

For some alternatives less time is needed to build the infrastructure necessary 
to use the Iron Rhine because the building of infrastructure is less time 
consuming than for other alternatives. The Iron Rhine can be used at an earlier 
moment. The formal procedure time is however equal for all alternatives.  

• The growth of the number of trains during the years 
The growth of the number of trains between the start situation and 2020 will 
take some years. In the start situation possibly not all infrastructure necessary 
in 2020 has to be built at once, because the capacity of the current 
infrastructure is sufficient for the number of trains in the start situation. At a 
certain moment more capacity is needed because of the growing number of 
trains and all infrastructure has to be built. The start situation is the moment 
when the chosen alternative is ready to use (approximately 2005). The end 
situation is the year 2020.  

 
Table 5.17.1-1 shows the phasing possibilities of the various Iron Rhine 
alternatives.  
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Table 5.17.1-1: Qualitative scores of the alternatives on phasing possibilities 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/A2 

Building time (qualitative) + - - - - - - - 
Growth of the number of 
trains (qualitative) 

+ + + + + + + + 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Building time (qualitative) - - - - 
Growth of the number of 
trains (qualitative) 

0 0 0 0 

5.17.2 Building time 

Starting-points 
The following starting-points are used for the determination of the building time: 
• The accommodation time of an alternative can be divided in time needed for 

procedures and time needed to build the infrastructure. The procedure time is 
equal for all alternatives, so only the building time is considered as 
distinguishing between the alternatives; 

• New infrastructure that has a short length (connection curves) can be build in a 
shorter period as longer parts of new infrastructure; 

• New infrastructure with no large and difficult structures over water or 
highways can be built in a shorter period as infrastructure with these structures; 

• When building the missing infrastructure for the Iron Rhine-alternatives, a 
limited number of trains could possibly use the existing infrastructure between 
Budel and Anrath. These trains should pass via Venlo/Kaldenkirchen and have 
to turn at Weert/Eindhoven/Viersen or Roermond/Venlo/Viersen. However, the 
capacity of the existing single-track line Kaldenkirchen-Dülken is not sufficient 
for extra freight trains, so this option is not possible. In addition to this, new 
environmental permits are necessary at the locations where trains have to turn 
because of extra noise nuisance and risks caused by the turning trains. 
Obtaining these environmental permits is seen as a problem at these locations. 
In Viersen this is not considered a problem, because in Germany no new 
environmental permits are necessary when no new infrastructure is built. The 
turning of trains also results in a total delay of at least one hour. 

Alternative A0 
Alternative A0 uses existing track and the building time of this alternative is short. 
 
Alternative A0 with tunnel 
The building time of alternative A0 with tunnel is much longer than A0 without tunnel, 
because of the building time of the tunnel.  

Alternatives A1, A1north and A2 
The building time of the diversion around the ‘Meinweg’ of alternatives A1, 
A1north and A2 is long because of the length of the new line.   
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Alternative A3 
The building time of the diversion around Roermond of alternative A3 is long 
because of the length of the new line.   
 
Alternative A3 with tunnel 
The building time of alternative A3 with tunnel is equal to A3 without tunnel, because for 
both alternatives a long new line has to be built. The building time of the tunnel is equal to 
the building time of this new line. 

Alternative A3/A2 
The building time of the diversions around Roermond and the ‘Meinweg’ of 
alternative A3/A2 is long because of the length of the new line.   

Alternative B 
The building time of the connecting curves at Roermond, Venlo and Viersen is 
relatively short because of the small length of these curves. The building time is 
however long when comparing with alternative A0. 

Alternative D0 
The building time of the connecting curves at Roermond, Venlo and Viersen is 
relatively short because of the small length of these curves. The building time is 
however long when comparing with alternative A0. 

Alternative D1 
The building time of the connecting curves at Eindhoven and Viersen is relatively 
short because of the small length of these curves. However, the long curve at Weert 
and the crossing with highway A2 in this curve are normative for the building time 
of this alternative, which results in a long building time for alternative D1. The 
building time is however long when comparing with alternative A0. 

Alternative D2 
The building time of the connecting curves at Weert and Viersen is relatively short 
because of the small length of these curves. However, the long new line around 
Eindhoven and the crossing with highway A67 in this line are normative for the 
building time of this alternative, which results in a long building time for 
alternative D2. The building time is however long when comparing with alternative 
A0. 

5.17.3 Growth of the number of trains 

Starting-points  
The rise of the number of trains during the years enables the building of a part of 
the infrastructure needed in 2020 (for 43 freight trains) not at once in the start 
situation, but when this is needed in relation to the number of trains. In table 
5.17.3-1 the expected numbers of trains are shown for the start situation and the 
years 2010 and 2020. These numbers are extracted from the report Functional 
Definition of Infrastructure from Railned of 31 March 2001 [82] and agreed upon 
by the ministers responsible of Belgium, the Netherlands and Germany. 
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Table 5.17.3-1: Expected Iron Rhine-trains   
Number of trains Year 

Day 
07.00-19.00 

Evening 
19.00-23.00 

Night 
23.00-07.00 

Total 

Start situation 12 5 15 32 
2010 14 5 17 36 
2020 18 6 19 43 
 
These numbers of trains are spread over the hours of the day. The highest number 
of Iron Rhine-trains within one or more hours, accepted by the international 
technical working group on the Iron Rhine, is mentioned in table 5.17.3-2. 
 
Table 5.17.3-2: Numbers of trains in the four peak hours per reference year 

Year Trains 
Start situation 1/2 

2010 2/2 
2020 2/2 

 
The new infrastructure needed for the Iron Rhine is defined on the basis of the four 
successive peak hours and presented in section 4.5. This method is also used for the 
determination of the phasing possibilities. Starting-point is that the numbers of 
trains in table 5.17.3-2 are decisive for the needed infrastructure and therefore the 
basis of the determination of the phasing possibilities.  
 
The following other starting-points are used for the determination of the phasing 
possibilities: 
• Waiting-tracks. At locations where waiting-tracks at connections are needed, 

these waiting-tracks are already needed from the start of the Iron Rhine for 
qualitative reasons. In this way, waiting trains will not interrupt the flows on 
the main line; 

• Double-track curves. New curves that connect two lines will be built double-
tracked at once. The double-track has a waiting and passing function, which 
means that partial double-track is necessary at once. The remaining length of 
the curve is very short in most cases, so the extra costs for the second track are 
limited. If at first only a part of the curve should be built double-track, the costs 
of building the second part will be higher because the safety system has to be 
changed twice;  

• Maximum speed. Freight trains have a maximum speed of 100 km/h, even at 
locations where the design speed is 120 km/h;  

• Maximum length single-track. When only Iron Rhine trains use a certain 
single-track, the maximum length of this single-track section differs with the 
number of Iron Rhine trains. In table 5.17.3-3 the maximum length of the 
single-track section is shown in relation to the number of Iron Rhine trains in 
the reference years, based on the peak hour(s). The 60 km/h and the 80 km/h in 
the table are the average speed on the single-track. In the reference year that the 
existing length single-track (without passing track) is longer than the maximum 
length of the single-track (corresponding with the number of trains for this 
reference year), passing tracks have to be built; 
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• Double-track Neerpelt-Belgian/Dutch border. Assumption is that double-track 
in Belgium between Neerpelt and the Belgian/Dutch border is built. If this is 
the fact, the track doubling of the line Belgian/Dutch border - Weert (A-
alternatives) or Belgian/Dutch border – D-curves (D-alternatives) can be 
postponed. In relation to the expected number of trains this means that in this 
case the quality level is lower as the demanded quality level in the end situation 
because most trains have to wait at the single-track part; 

• Double-track Dalheim/Abzweig Klinkum – Rheydt Gbf. The double-track at 
this part of the Iron Rhine is needed to gain the demanded quality level. 
However, if the existing passing tracks at Rheindalen and Wegberg are slightly 
adapted and a new passing track at Dalheim (A0, A2, A3) or Abzweig Klinkum 
(A1 and A1north) is built, the capacity of this part of the Iron Rhine is 
sufficient and track doubling of the line can be postponed. In relation to the 
expected number of trains this means that in this case the quality level of the 
Iron Rhine is lower as the demanded quality level in the end situation because 
most trains have to wait at the passing tracks.   

 
Table 5.17.3-3: Maximum length single-track in the reference years (only Iron 
Rhine trains) 

Year Number of trains Maximum length single-track 
  60 km/h 80 km/h 

Start situation 2/1 12 km 16 km 
2010 2/2 8.25 km 11 km 
2020 2/2 8.25 km 11 km 

Results 
The phasing possibilities of the new to build infrastructure for every alternative are 
shown in table 5.17.3-4. 
 
Table 5.17.3-4: Phasing possibilities in relation to the growth of the number of 
trains 
Alternative Infrastructure to be phased Year 
A0 • Double-track Belgian/Dutch border – Weert 

• Double-track Dalheim-Rheydt Gbf 
2020 
2020 

A1 • Double-track Belgian/Dutch border – Weert 
• Double-track Abzweig Klinkum-Rheydt Gbf 

2020 
2020 

A1north • Double-track Belgian/Dutch border – Weert 
• Double-track Abzweig Klinkum-Rheydt Gbf 

2020 
2020 

A2 • Double-track Belgian/Dutch border – Weert 
• Double-track Dalheim-Rheydt Gbf 

2020 
2020 

A3 • Double-track Belgian/Dutch border – Weert 
• Double-track Dalheim-Rheydt Gbf 

2020 
2020 

A3/A2 • Double-track Belgian/Dutch border – Weert 
• Double-track Dalheim-Rheydt Gbf 

2020 
2020 

B • Double-track Belgian/Dutch border – Weert 2020 
D0 • Double-track Belgian/Dutch border – connection line Eindhoven-

Weert (D0-curve) 
2020 

D1 • Double-track Belgian/Dutch border – connection line Eindhoven-
Weert (D1-curve) 

2020 

D2 • Double-track Belgian/Dutch border – connection line Eindhoven-
Weert (D0-curve) 

2020 
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Only the building of the second track between Dalheim/Abzweig Klinkum and 
Rheydt Gbf (for the A-alternatives) is distinctive between the alternatives. 
Therefore the A-alternatives have better phasing possibilities as the other 
alternatives. The qualitative scores of the alternatives on phasing possibilities of the 
alternatives are shown in table 5.17.1-1. 
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6 Mitigating and compensating measures 

6.1 Introduction 

Within the designing process of the alternatives of the Iron Rhine certain 
environmental aspects are taken into account in such a way that negative 
(environmental) impacts are as much as possible avoided. Intersection of 
residential areas is, for example, as much as possible, avoided as well as the 
intersection of areas with natural values. Some negative impacts will however 
always remain. To limit these negative impacts, mitigating and compensating 
measures can or have to be taken.  

Mitigating measures 
With mitigating measures, the impacts caused by the alternatives for the Iron 
Rhine, can be reduced to a certain extent. Mitigating measures aim at preventing or 
limiting negative impacts on the spot of the activity. Mitigating measures are for 
example acoustic barriers in the vicinity of residential areas or the construction of 
ecoducts for certain animal species in order to safeguard the passing of the tracks. 
In section 6.2 a brief overview is presented on the legislative background of 
mitigating and compensating measures, with emphasis on the European Bird and 
Habitat Directive. In section 6.3 mitigating measures per aspect are presented on a 
generic level, due to the relative abstract nature of the cross-border study. Specific 
mitigating measures (e.g. on the level of species) can only be formulated within 
detailed studies on the reactivation of the Iron Rhine, following formal procedures 
in the three countries involved. An exception is made for noise, for which a more 
detailed study on mitigating measures is performed. On the section Budel-Anrath, 
acoustic barriers are proposed. Mitigating the noise effects implicates that the 
scores per alternative as presented in chapter 5 are reduced. These reduced scores 
are used in the comparison of the alternatives as described in chapter 7. 

Compensating measures 
Compensating measures are necessary if areas with a certain policy status are 
intersected and the impacts are not sufficiently reduced by mitigating measures.  
Compensating measures aim at compensating negative impacts of the activity and 
are not directly linked to the site of the activity. Within the Iron Rhine the need for 
compensating measures becomes apparent, when areas under the European Bird- 
and Habitat Directive are intersected. To a lesser extent compensation is applicable 
to national legislation in three countries involved as well. Section 6.4 presents an 
indication of the compensation requirements on the basis of international and 
national legislation. The section on compensation only indicates a rough estimate 
of the compensation requirements, because only a detailed study (on the basis of 
national legislation) will provide adequate information on the measures that have to 
be implemented and on the location where the compensation should take place.  
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6.2 Legislation on mitigating and compensating measures 

Mitigating and compensating measures for some aspects are laid down in specific 
international and national legislations. Noise and flora and fauna are the most 
important aspects for which legislation exists. Legislation on both aspects is 
described within this section. Other aspects like soil or social aspects may require 
mitigating measures that are based on common practice rather than legislation.  

6.2.1 Noise 

International 
In Europe, noise legislation is not generally enforced. There is a gap between long-
term political goals and what represents a "good acoustical environment". One 
reason for this gap is that noise pollution is most commonly regulated only for new 
land use or for new infrastructure, whereas enlargements at existing localities may 
be approved even though noise limits or guideline values are already surpassed. 
The European Commission is currently working on future Community noise 
policy. European policy on noise does therefore not offer a starting point to define 
mitigating measures within the framework of the Iron Rhine. 

Belgium 
In practice the NMBS uses the recommended standard to apply acoustic fencing: 
• Construction of new track: the maximum received noise level of 65 dB(A) 

(day) or 60 dB(A) (night) may not be exceeded; 
• More intensive use of existing track: the maximum received noise level of 70 

dB(A) (day) or 65 dB(A) (night) may not be exceeded. 

The Netherlands 
The use of acoustic barriers for noise abatement in the Netherlands is based on the 
‘Besluit Geluidhinder Spoorwegen (Bgs)’. This legislation indicates that acoustic 
barriers are obliged in case of: 
• The construction of new track (including track doubling). The ‘Bgs’ indicates a 

preference limit of 57 dB(A). If this limit is not achievable acoustic measures 
should be applied. The maximum limit of 70 dB(A) may not be exceeded; 

• More intensive use of existing track. The ‘Bgs’ indicates that by applying 
acoustic measures the increase of received noise levels as a result of more 
intensive use of existing track has to be taken away. Hereby the aim is to 
achieve the preference limit of 57 dB(A). The maximum limit of 70 dB(A) may 
not be exceeded. 

Germany 
The mitigating measures in relation to noise nuisance in Germany are based on the 
‘16. Verordnung zur Durchführung des Bundes-Immissionsschutzgesetzes (16. 
BImSchV)’. This legislation indicates that acoustic barriers in urban areas are 
obliged in case of: 
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• Construction of new track. In this case the aim is a preference limit of maximal 
59 dB(A)20. If this limit is not achievable acoustic barriers will be applied. The 
maximum limit of 70 dB(A) may not be exceeded; 

• Substantial change: track doubling or a substantial change in the construction 
of the track (for example a change of gradient or radius or a new location of the 
track). In this case the aim is: 

• To take away the increase of received noise level if the increase is equal or 
larger then 3 dB(A) and the current received noise level is between  
59 dB(A) and 70 dB(A); 

• To reduce the received noise level to the preference limit of 59 dB(A) if the 
increase of the received noise level is equal or larger then 3 dB(A) and the 
current received noise level is below 59 dB(A); 

• To reduce the received noise level to the maximum limit of 70 dB(A) if 
there is any increase of received noise level and the current received noise 
level is above 70 dB(A). 

6.2.2 Flora and Fauna 

International and national policy and legislation regarding flora and fauna indicate 
the necessity of mitigating and compensating measures to limit a decrease of  the 
quality of nature areas.  

International 
The European Union has issued two Directives in the field of nature conservation: 
the Bird Directive in 1979 and the Habitat Directive in 1992. Both Directives aim 
at guaranteeing the biological diversity on European territory by conservation of 
the natural and half-natural habitats and wild flora and fauna. The final aim is a 
coherent network of important habitats and species in the context of the European 
Union: Natura 2000. 
 
The EU Bird Directive (92/43/EC) aims at the conservation of all natural and wild bird 
species on European territory. The conservation concerns protection, management and 
regulation of these bird species and sets rules for exploitation. Besides indicating special 
protection zones for bird species, the Directive obliges to take suitable measures to prevent 
deterioration of the quality of habitats of birds.  
 
The EU Habitat Directive (79/409/EC) aims at the protection of species and natural habitats 
with the exception of birds and their habitats. Within the Habitat Directive priority habitats 
and priority species are indicated. These are habitats and species that run the risk to 
disappear and for which the European Union has a specific responsibility because an 
important part of the geographical distribution is situated in the European Union.  

                                                      
20 59 dB(A) is an average value used in this Comparative cross-border study. The ‚16. 
Verordnung zur Durchführung des Bundes-Immissionsschutzgesetzes (16. BImSchV)’ 
contains more detailed dB(A) limits e.g. for hospitals and schools the preference limit is 57 
dB(A)/day and 47 dB(A)/night and for town-centres and villages 64 dB(A)/day and 59 
dB(A)/night. 
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Protection formulas 
The protection formulas that are applicable to the Habitat Directive are also 
applicable to the Bird Directive. The member states have to take suitable measures 
to make sure that the quality of the natural habitats and the habitats of special 
protection zones does not deteriorate and that species are not disturbed (pro-active 
measures). 
 
Implementation of a project or a plan close to or in a EU Bird or Habitat Directive 
area can only be permitted if it is guaranteed that the natural features, on the basis 
of which the area is indicated as a Bird or Habitat Directive area, are not affected. 
Therefore new plans close to or in the Bird and Habitat Directive areas have to be 
checked on a ‘favourable condition of conservation’ (see framework). 
 
The condition of conservation of habitats is considered favourable (92/43/EC, art. 1) if: 
• The natural distribution of the habitat and the surface of the habitat within the area is 

stable or increases; 
• The specific structure and functions that are necessary for conservation in the long 

term exists and will exist in the future; 
• The condition of conservation is favourable for the species that are typical for that 

habitat. 
 
The condition of conservation of species is considered favourable if: 
• The concerned species still appear to be a viable component of the natural habitat in 

which it occurs and will be in the future; 
• The natural distribution area of these species does not decrease or will decrease in the 

future; 
• There will be a sufficient size of habitat to conserve the populations of these species in 

the long term. 
 
To assess the suitability of projects and plans in the framework of the Bird and 
Habitat Directive a specific schedule in conformance with article 6 of the Habitat 
Directive has to be used. Within this schedule successively the next questions have 
to be asked: 
1. Is the project situated inside or close to a protected area? 
2. If so: does the project significantly affect essential natural values after taking 

mitigating measures? 
3. If so: are there alternative solutions available for the project, which do not 

cause these significant effects? 
4. If not: does the project or plan serve a considerable social interest? 
5. If so: could the effects be completely compensated? 
 
If the project or plan affects the Bird or Habitat Directive area significantly (after 
taking mitigating measures) and if there are no alternative solutions available for 
the project or plan and if there is a considerable social interest, the effects have to 
be compensated completely, in order to guarantee the total coherence of Natura 
2000. The compensating measures have to be taken before the project will be 
enforced. Areas containing priority habitats or species have such a protection status 
that if a plan or project has a (irreversible) impact on the habitat or species, the plan 
or project can only take place for reasons that are related to public health or safety 
or have positive impacts on the environment.  
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Implementing compensation according to the Bird and Habitat Directive  
Compensation regarding the Bird and Habitat Directive has to be implemented by: 
• Developing the same habitat at another location, which is subsequently 

included in Natura 2000; 
• Increasing the quality of the habitat in a part of the special protection zone 

itself or in another special protection zone, in proportion to the decrease of 
quality resulting from the activity; 

• Only in exceptional cases: a proposal for a new special protection zone within 
the Habitat Directive. 

 
Compensation in the framework of the Bird and Habitat Directive is possible by 
taking measures that increase the capacity of a sub-optimal habitat. These measures 
have to be additional to the pro-active measures.  

Belgium 
Compensating in Belgium is necessary in the case of deforestation and net-loss of 
nature values within the framework of ‘the decree of nature conservation and the 
natural environment’ (Ministry of the Flemish Community 21/10/97) and within 
the framework of the EU Bird and Habitat Directive. 

The Netherlands 
The schedule to assess the suitability of projects and plans given in article 6 of the 
Bird and Habitat Directive is to be found in similar terms in the ‘Planologische 
kernbeslissing Structuurschema Groene Ruimte’ and the ‘Planologische 
Kernbeslissing Waddenzee’. Important legal frameworks are the Law on Spatial 
Planning and the Nature Conservation Law. Within the ‘Structuurschema Groene 
Ruimte’ and the Nature Conservation Law, the EU Directives are not fully 
implemented. The Government of the Netherlands has indicated that the EU 
Directives will be fully implemented in the short term. 
 
Guidelines for compensation at a national level are laid down in the policy plan 
‘Natuur voor mensen, mensen voor natuur (Nota natuur, bos en landschap in de 
21e eeuw)’ and in the ‘Structuurschema Groene Ruimte’. To determine 
compensating measures according to national legislation in the Netherlands the 
‘compensation principle’ as described in the ‘Structuurschema Groene Ruimte’ has 
to be applied. The ‘compensation-principle’ considers the following steps: 
1. Verify if the project is necessary and if there are no other (good) alternatives. 
2. If so: prevent and limit the impacts as much as possible by landscape 

integration and mitigation. 
3. Compensate the remaining effects. 
 
According to the compensation-principle no net-loss of nature values may occur, 
regarding to surface as well as to quality (1 to 1 compensation). Surface and quality 
are not exchangeable. Compensation within indicated nature areas is not permitted. 
A quality improvement of existing nature is therefore not possible. The 
compensation-principle uses the ‘vicinity-principle’: compensating measures have 
to be taken close to the activity. In contrast to the Bird and Habitat Directive the 
compensation-principle does not explain the moment that compensating measures 
have to be carried out. 
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Germany 
In Germany the Bird and Habitat Directive is implemented in the  
‘Bundesnaturschutzgesetz’. With reference to the council Directive on the 
conservation of natural habitats and of wild fauna and flora the relevant guideline 
is ‘Verwaltungsvorschrift zur Anwendung der nationalen Vorschriften zur 
Umsetzung der Richtlinien 92/43/EWG (FFH-RL) und 79/409/EWG 
(Vogelschutz/RL)’. With reference to the council Directive on the conservation of 
natural habitats and of wild fauna and flora a project likely to have a significant 
effect on a site protected by this Directive has to be subject to an assessment of its 
implications for the site in view of the site’s conservation objectives (“FFH-
Verträglichkeitsprüfung”). In case of significant implications for the site 
compensatory measures have to ensure that the overall coherence of Nature 2000 is 
protected. The scope of these compensatory measures will be fixed as part of the 
approval procedure. 
 
General guidelines for mitigation and compensation of nature and landscape can be 
found in “Gesetz zur Sicherung des Naturhaushalts und zur Entwicklung der 
Landschaft Nordrhein-Westfalen”, which is applicable to North Rhine-Westphalia.  
According to the above mentioned regulations “effect” means the change of the 
shape or use of an area, the productivity of the natural resources or the landscape in 
a considerable or persistent way. One of the effects mentioned in these regulations 
is the construction or considerable change of a railway line. Those responsible for 
the effect have the commitment to refrain from avoidable damage to nature and 
landscape, to mitigate the impact where possible and to compensate for 
unavoidable damage by certain compensatory measures. The necessary amount of 
compensation for the impact to nature and landscape has to be fixed as part of the 
approval procedure.  
The compensation study (Eingriffs-/ Ausgleichsbilanzierung) includes:  
• A description and assessment of the current status of nature and landscape; 
• An analysis of the effect and the impact; 
• A concept for mitigating measures; 
• A concept for compensating measures; 
• The balancing of the impact and the compensation. 

6.3 Mitigating measures 

6.3.1 Noise 

Mitigating measures for noise abatement 
Measures for noise abatement can be found in: 
• Source control measures that limit noise emissions of the transport itself. The 

aim of these measures is that trains and track construction produce less noise so 
mitigating measures such as acoustic barriers and insulation of houses are only 
necessary to a limited extent. Source control measures can be applied at the 
train itself (choice of locomotive or carriages, roundness of wheels etc) and on 
the construction of the track (joint less rails, certain types of crossties); 

• Mitigating measures that limit the noise impacts on the environment. The aim 
of these measures is that the environment receives a diminished noise level. 
Measures are acoustic barriers and acoustic insulation of dwellings; 
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In respect to the Iron Rhine mitigating measures as acoustic barriers are the most 
effective (and relevant) form of noise abatement measures and should be 
considered an integral part of the railway design. Acoustic barriers are often legally 
obliged measures that are standard part of the design.  
The Comparative cross-border study focuses on acoustic barriers, determined in 
two ways. Firstly in accordance with an international standard, developed 
especially for the Iron Rhine and secondly, in accordance with national standards 
and legislation of the countries involved21. Mitigating measures are only indicated 
for the alternatives for the Iron Rhine from Budel to Anrath. 

Acoustic barriers in accordance with an international standard 
To compare the various alternatives on mitigating measures in the Comparative 
cross-border study an international standard is adhered in order to determine 
mitigating measures in a cross border context. Starting-point is that the increase of 
the received noise level, compared to the autonomous situation, caused by more 
intensive use of an existing line, track doubling and new track will be taken away 
by acoustic barriers in residential areas, where possible. The received noise level 
including acoustic barriers may not exceed 70 dB(A).  

Acoustic barriers per alternative in accordance with the international standard 
Table 6.3.1-1 indicates acoustic barriers in km and hectares if the international 
standard is applied. Figure 6.3.1-1 shows the surface of acoustic barriers per 
alternative. 
 
Table 6.3.1-1 Acoustic barriers in km and hectares in the Netherlands and in 
Germany in accordance with the international standard 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

The Netherlands 
Length of acoustic barriers 0-2 
m (km) 

20.5 20.5 11.4 11.7 21.5 12.1 12.1 13.1 

Length of acoustic barriers >2 
m (km) 

0.9 0.9 0.9 0.9 0.9 1.7 1.7 1.7 

Surface of acoustic barriers (ha) 4.4 4.4 2.5 2.5 4.5 2.9 2.9 3.0 
Germany 
Length of acoustic barriers 0-2 
m (km) 

6.8 6.8 8.5 8.5 6.8 6.8 6.8 6.8 

Length of acoustic barriers >2 
m (km) 

23.4 23.4 22.7 22.7 23.4 23.4 23.4 23.4 

Surface of acoustic barriers (ha) 10.4 10.4 10.3 10.3 10.4 10.4 10.4 10.4 
Total surface of acoustic 
barriers (ha) 

14.8 14.8 12.8 12.8 14.9 13.3 13.3 13.4 

* With tunnel  

                                                      
21 In this study both ways are considered, mainly because acoustic barriers are in fact cost related. By 
determining acoustic barriers solely in an international approach, an over- or underestimation of the 
length of barriers and connected costs in one of the countries could arise. Legislation in the countries 
involved might demand acoustic barriers to a lesser or to a greater extent. 
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Alternative B D0 D1 D2 

The Netherlands 
Length of acoustic barriers 0-2 
m (km) 

26.1 46.7 45.4 26.7 

Length of acoustic barriers >2 
m (km) 

0.9 2.9 2.9 0.9 

Surface of acoustic barriers (ha) 5.3 9.9 9.7 5.2 
Germany 
Length of acoustic barriers 0-2 
m (km) 

9.5 9.5 9.5 9.5 

Length of acoustic barriers >2 
m (km) 

3.6 3.6 3.6 3.6 

Surface of acoustic barriers (ha) 3.2 3.2 3.2 3.2 
Total surface of acoustic 
barriers (ha) 

8.5 13.1 12.9 8.5 

Mitigating effects of acoustic barriers in accordance with an international 
standard 
The acoustic barriers per alternative cause, for the greater part, a decrease of noise-
affected residential areas within the 58 dB(A) and 70 dB(A)-contour, when 
compared to the autonomous situation. The noise-affected residential areas with 
acoustic barriers within the 58 dB(A) and 70 dB(A)-contour compared to the 
autonomous situation are given in table 6.3.1-2. Negative figures indicate an 
improvement in comparison with the autonomous situation. The mitigated scores 
will be used in the comparison of alternatives in chapter 7. 
 
Table 6.3.1-2: Noise impacts with and without acoustic barriers compared to the 
autonomous situation 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Increase/decrease total noise-
affected area:  

        

• within the 58 dB(A)-contour 
with acoustic barriers (ha) 

3568 3034 4507 4415 3747 4295 3761 4470 

• within the 58 dB(A)-contour 
without acoustic barriers 
(ha) 

6098 5564 6388 6304 6304 6205 5671 6410 

• within the 70 dB(A)-contour 
with acoustic barriers (ha) 

746 628 1018 993 779 955 837 986 

• within the 70 dB(A)-contour 
without acoustic barriers 
(ha) 

1344 1226 1420 1397 1382 1364 1246 1401 

Increase/decrease total noise-
affected residential area:  

        

• within the 58 dB(A)-contour 
with acoustic barriers (ha) 

-867 -867 -403 -413 -848 -444 -444 -465 

• within the 58 dB(A)-contour 
without acoustic barriers 
(ha) 

1663 1663 1477 1477 1673 1466 1466 1475 

• within the 70 dB(A)-contour 
with acoustic barriers (ha) 

-247 -247 -119 -121 -252 -114 -114 -120 

• within the 70 dB(A)-contour 
without acoustic barriers 
(ha) 

445 445 283 283 351 283 283 295 

* With tunnel  
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Alternative 
 

B D0 D1 D2 

Increase/decrease total noise-
affected area:  

    

• within the 58 dB(A)-contour 
with acoustic barriers (ha) 

2165 1524 1479 3319 

• within the 58 dB(A)-contour 
without acoustic barriers 
(ha) 

4016 3961 3873 4985 

• within the 70 dB(A)-contour 
with acoustic barriers (ha) 

560 430 404 758 

• within the 70 dB(A)-contour 
without acoustic barriers 
(ha) 

960 927 894 1108 

Increase/decrease total noise-
affected residential area:  

    

• within the 58 dB(A)-contour 
with acoustic barriers (ha) 

-1100 -1630 -1591 -1131 

• within the 58 dB(A)-contour 
without acoustic barriers 
(ha) 

751 807 803 534 

• within the 70 dB(A)-contour 
with acoustic barriers (ha) 

-254 -314 -307 -231 

• within the 70 dB(A)-contour 
without acoustic barriers 
(ha) 

147 184 184 120 

 
All alternatives show a decrease of noise-affected area compared to the 
autonomous situation. This is caused by the fact that acoustic barriers are placed to 
take away an increase of received noise level and besides this received noise levels 
higher than 70 dB(A) are reduced to 70 dB(A). 
 
The decrease of total noise-affected area within the 58 dB(A) and 70 dB(A)-
contour is the largest for alternatives D0 and D1, because these alternatives 
intersect residential areas for a large distance. Therefore acoustic barriers have to 
be placed for a large distance, which causes a large decrease of noise-affected area. 
Besides alternatives D0 and D1 use existing tracks that are currently intensively 
used and thus already cause a large amount of noise nuisance. The Iron Rhine 
trains themselves do not cause a lot of extra noise nuisance (the increase of noise-
affected area without acoustic barriers is not very large). But because the Iron 
Rhine trains anyhow cause an increase of received noise level, acoustic barriers 
have to be placed. These acoustic barriers  have to be dimensioned in such a way 
that the increase of received noise levels is taken away and the received noise level 
including acoustic barriers does not exceed 70 dB(A). In the current situation the 
noise-affected area within the 70 dB(A) is however already large and placing 
acoustic barriers in the framework of the Iron Rhine therefore shows an extra large 
decrease of noise-affected area. 
The decrease of noise-affected residential area in the A-alternatives is relatively 
small. The main part of the noise-affected area is caused in Mönchengladbach and 
given the fact that this line is currently not intensively used, the increase of noise-
affected area compared to the autonomous situation is relatively large, but the 
decrease of noise-affected area caused by placing of acoustic barriers is relatively 
small. 
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The figures mentioned in table 6.3.1-2 with acoustic barriers are used for the 
comparison of alternatives (chapter 7). 

Acoustic barriers according to Dutch and German legislation 
The relative differences between the alternatives on the basis of the international 
standard correspond largely with the relative differences according to national 
legislation of the Netherlands and Germany. These comparable differences are 
based on the fact that the starting points on defining mitigating measures are highly 
comparable. For a description on legislation on acoustic barriers is referred to 
section 6.2.1. 
Table 6.3.1-3 indicates acoustic barriers in km and hectares when legislation and 
standards of the Netherlands and Germany are applied. 
 
Table 6.3.1-3: Acoustic barriers in km and hectares in the Netherlands and in 
Germany in accordance with national standards 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

The Netherlands 
Length of acoustic barriers 0-2 
m (km) 

23.8 23.8 20.5 19.6 22.4 22.8 22.8 22.8 

Length of acoustic barriers >2 
m (km) 

16.9 16.9 7.8 7.3 17.2 7.5 7.5 7.5 

Surface of acoustic barriers (ha) 8.5 8.5 5.2 4.9 8.4 5.5 5.5 5.5 
Germany 
Length of acoustic barriers 0-2 
m (km) 

5.6 5.6 6.9 6.9 5.6 5.6 5.6 5.6 
 

Length of acoustic barriers >2 
m (km) 

6.3 6.3 5.3 5.3 7.0 6.3 6.3 7.0 

Surface of acoustic barriers (ha) 3.2 3.2 4.0 4.0 3.4 3.2 3.2 3.4 
Total surface of acoustic 
barriers (ha) 

11.7 11.7 9.2 8.9 11.8 8.7 8.7 8.9 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

The Netherlands 
Length of acoustic barriers 0-2 
m (km) 

23.1 45.5 44.5 33.2 

Length of acoustic barriers >2 
m (km) 

18.0 34.6 34.7 15.7 

Surface of acoustic barriers (ha) 9.7 18.4 18.3 9.8 
Germany 
Length of acoustic barriers 0-2 
m (km) 

4.2 4.2 4.2 4.2 

Length of acoustic barriers >2 
m (km) 

3.2 3.2 3.2 3.2 

Surface of acoustic barriers (ha) 2.0 2.0 2.0 2.0 
Total surface of acoustic 
barriers (ha) 

11.7 20.4 20.3 11.8 

 



 
   
  185 
 
 

 
 
 

 

The tables show that the D-alternatives have more surface of acoustic barriers than 
the A-alternatives in spite of a smaller noise-affected residential area (see chapter 
5). This can be explained from the fact that the D-alternatives make use of an 
existing line that is currently intensively used and thus already causes a high-
received noise level. In case of a more intensive use of an existing line the Dutch 
legislation requests that the received noise level is reduced to the preference limit 
of 57 dB(A). This means that in the Netherlands acoustic barriers have to be placed 
for a large distance in spite of a relatively small increase of the received noise level 
compared to the current situation. 

6.3.2 Flora and Fauna 

The impacts of the various alternatives are indicated in chapter 5. In order to 
indicate the exact location and amount of certain mitigating measures, very detailed 
information is necessary, even on the level of individual species. The information 
in this Comparative cross-border study primarily aims at the comparison of 
alternatives for the Iron Rhine and does not contain this specific information. This 
section therefore only indicates possible mitigating measures that have to be taken 
in the framework of the Bird and Habitat Directive and national legislation. Within 
these legal frameworks the precise measures for mitigation in the Netherlands and 
in Germany have to be considered in the next procedural step for the reactivation of 
the Iron Rhine. Part of this is the question whether or not priority species or priority 
habitat types are affected by the project and what type of measure is suited to 
mitigate the impacts. 
In general, mitigating measures for flora and fauna can be taken for three types of 
impacts:  
• Disturbance; 
• Fragmentation22.  
 
The additional costs for mitigating measures considering the mitigation of 
fragmentation and disturbance is taken into account. Costs for mitigating measures 
are based on experience and expert judgement. The costs to abate noise impacts are 
based on a worst-case scenario in which all natural areas are mitigated to the 
largest extent, in which acoustic barriers are located in all natural areas. Costs for 
mitigating measures are taken into account in section 6.5. 

Disturbance 
Disturbance of fauna that is sensitive to noise (e.g. summer birds) could be 
mitigated by placing acoustic barriers. At the same time acoustic barriers form an 
obstacle to foraging animals, apart from birds, and may cause a barrier that 
obstructs the exchange of populations on both sides of the track. This physical 
barrier could again be taken away by implementing certain types of ecoducts 
(fauna crossings), depending on the occurring species.  
 

                                                      
22 Mitigation of dehydration is part of the standard measures within the construction phase of railways 
(see section 6.3.4).   
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To determine acoustic barriers in nature areas the standstill principle is used. This 
means that (if possible) the increase of received noise levels is taken away. The 
increase in noise levels is in general less than 4 dB(A), apart from the reactivated 
tracks. An increase of 4 dB(A) can be taken away with an one metre high acoustic 
barrier. This height is acceptable considering landscape integration.  
However, if new track or reactivation of track is involved the standstill principle is 
not considered achievable, because in this case acoustic barriers of 4 m or higher 
will not suffice to meet the standstill principle. Moreover, acoustic barriers of 4 m 
are not considered acceptable in rural areas, considering landscape integration.  
 
Another solution could be the use of the ‘cut-and-cover’ method: deepen the track, 
cover it and re-establish certain characteristics of the habitat. Besides limiting noise 
nuisance this method also limits barrier effects, thus preventing fragmentation. This 
mitigating method is applied within alternative A0 and A3. An approximately 6 km 
long cut-and cover tunnel is designed to pass the ‘Meinweg’. The noise-affected 
area is thus limited to zero on the passage of the ‘Meinweg’. 
 
An one metre high acoustic barrier can reduce the disturbed area to a limited 
extent, with approximately 50% of the total area. This means that compensation is 
applicable on the remaining 50% of disturbed area. Acoustic barriers could prove 
useful in areas with animals sensitive to noise-nuisance, especially Bird Directive 
areas such as the ‘Meinweg’. Due to the level of detail of this study no information 
on species or habitats is available to estimate the amount of acoustic barriers in 
designated areas. Within the Comparative cross-border study all (inter)national 
designated areas are therefore considered important for animals sensitive to noise-
nuisance to present a worst-case situation.  
In all alternatives 1 metre high acoustic barriers are supposed to limit the affected 
disturbed area with 50%. The remaining 50% of disturbed areas will be fully 
compensated. In table 6.3.2-1 the length of acoustic barriers is indicated per 
alternative. A distinction is made between designated areas that are intersected by 
(new and existing) lines and designated areas that are directly adjacent to the 
(existing or new) line. Intersection will require barriers at both sides of the track 
and designated areas, which are directly adjacent require acoustic barriers at one 
side of the track. Designated areas on a relatively large distance (> 300 m) from the 
track are not taken into account, because 1 metre high barriers are not effective on 
this distance. 
The table indicates worst-case figures, considering that all designated areas are 
sensitive for noise nuisance and therefore all needing acoustic barriers.  
 



 
   
  187 
 
 

 
 
 

 

Table 6.3.2-1: Length of acoustic barriers in designated areas (worst-case) 
Alternative 

 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Length of barriers in  
intersected designated areas 
(km) 

14 8 6 8 8 15 9 11 

Length of barriers in adjacent 
designated areas (km) 

8 8 4 3 8 7 7 8 

Total length (indicative) (km) 36 24 16 19 24 37 25 30 
* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Length of barriers in  
intersected designated areas 
(km) 

13 16 10 18 

Length of barriers in adjacent 
designated areas (km) 

5 11 82 163 

Total length (indicative) (km) 31 43 28 52 
2 The D1-curve near de 'Weerter- and Budelerbergen' is partly constructed below ground 
level, no additional acoustic barriers are necessary. 
3 The D2 curve combines partially with the A67. Acoustic barriers on both sides are not  
necessary on the section where infrastructure combines. 

Fragmentation 
Fragmentation of nature areas caused by new intersection, track doubling or 
combination with other infrastructure can be mitigated by the construction of 
ecoducts. Additionally guiding facilities could be constructed along the track to 
guide animals to the ecoducts. Guiding facilities could be just fences or green 
structures with fences. The type and amount of ecoducts depends on the species 
that regionally occur. Particularly amphibians and reptiles are sensitive for barrier 
effects of railway lines, because the track is situated above ground level and the 
soil composition and vegetation strongly differ from the surroundings. Tunnels for 
amphibians and reptiles are desired at locations where large numbers of 
amphibians can be found, especially during the springtime. Amphibians and 
reptiles do not deviate from their migration-direction and can only be guided for a 
short distance. Therefore amphibian-tunnels must be situated in close proximity of 
each other. 
 
Other animal species, like badgers or deer, run the risk of being hit by trains. This 
is however not expected to be of essential importance for the (sustainable) survival 
of species. Eco-ducts for larger animals can be constructed on fixed crossing-
points, alongside with guiding structures. 
 
At places where new railway track is combined with other infrastructure with 
fragmentising effects (in case of the highway A67 and D2), fauna crossings are 
only effective next to existing fauna crossings. If there are no fauna crossings yet, 
the best solution is to construct fauna crossings in existing as well as new 
infrastructure.  
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Another solution could be the use of the ‘cut-and-cover’ method: deepen the track, 
cover it and re-establish certain characteristics of the habitat. With this method 
fragmentation can be fully mitigated. This mitigating method is applied within 
alternatives A0 and A3. An approximately 6 km long cut-and cover tunnel is 
designed to pass the ‘Meinweg’. At some places culverts and/or ecoducts are 
necessary concerning water systems. By means of small adjustments (like over 
dimensioning of certain structures and the placement of traversable areas) these 
culverts and/or tunnels are suited for animals. Of importance are constructions that 
guide the animals to the culverts and eco-ducts.  
 
Measures to limit fragmentation are not very discriminating between alternatives 
and are difficult to specify, because only limited information is available on 
occurring species and their foraging and migratory behaviour. Ecoducts may thus 
vary per region and even on a local scale. The length of fragmentation only gives a 
rough estimation of the requirement for mitigating measures. A more detailed 
study, following the decision on the Iron Rhine, should provide insight in this 
matter. 

6.3.3 Landscape 

To limit impacts on the landscape the following additional measures have to be 
considered in the next procedural step for the reactivation of the Iron Rhine: 
• Careful design of acoustic barriers along the track could limit the degradation 

of the experience of the landscape, from the landscape itself but also from the 
viewpoint of passengers on those sections also used by passenger trains;  

• Careful design of crossing infrastructure could limit the degradation of the 
experience of the landscape, especially in characteristics landscape patterns 
near the Dutch/German border. 

 
Areas of specific interest to take these mitigating measures are the terraces and 
terrace edges of the ‘Meuse’ river, the Dommel valley in the Netherlands and the 
‘Elmpterwald’ and the ‘Effelderwald’ in Germany. 

6.3.4 Groundwater 

To prevent negative impacts on groundwater and groundwater dependent flora and 
fauna, the building excavations are supplied with return drainage or sheet piling. 
These measures are considered standard measures when activities below 
groundwater level take place such as the construction of deepened tracks or the 
construction of crossing infrastructure.  
 
In groundwater protection areas, impermeable constructions have to be used to 
prevent impacts of calamities with contaminating substances.  

6.3.5 Agriculture 

Occurring restrictions in management because rural (crossing) roads are closed, 
could be mitigated by the construction of level-free crossings or the construction of 
road diversions. Measures to mitigate (or compensate) land take are in line with 
formal legislation in the countries involved. 



 
   
  189 
 
 

 
 
 

 

6.3.6 Recreation 

Placing acoustic barriers could mitigate degradation of recreational experience 
caused by noise nuisance. Additional level-free crossings can be projected on those 
locations where important recreational routes are intersected.  

6.3.7 Social aspects 

Mitigating measures regarding social safety are considered standard measures. 
Social safety at railway crossings will be guaranteed as much as possible by 
constructing level-free crossings in such a way that the feeling of insecurity is 
taken away. Open, broad tunnels and preventing hiding places in and near tunnels 
can for instance, achieve this. 

6.4 Compensating measures 

The impacts as described in chapter 5 can never be fully mitigated, especially if 
land take in designated areas takes place. Next to the compensation of direct effects 
as land take, indirect effects like disturbance have to be compensated as well.  
 
With respect to the EU Bird and Habitat Directive a so-called ‘toetsing aan Vogel- 
en Habitatrichtlijnen’ in the Netherlands and ‘FFH-Verträglichkeitsprüfung’ in 
Germany has to be part of the approval procedure as well as national legislation on 
compensation. Within the framework of the comparative cross-border study the 
areas where compensation has to be applied, are investigated and described in 
chapter 5. A more detailed investigation on the objectives (area and quality) for 
compensation is required in the Netherlands as well as Germany to answer the 
question of the significance of the impact in particular. Part of this is the question 
whether or not priority species or priority habitat types are affected by the project. 
Compensation in the Netherlands and in Germany has to be considered in the next 
procedural step for the reactivation of the Iron Rhine.  
 
The conclusions on compensating measures are presented, without taken into 
account mitigating measures, because it is not possible to indicate the effectiveness 
of these measures within the scope of the comparative cross-border study. 
Compensation is therefore based on land take and disturbance in Bird and Habitat 
Directive areas and the areas indicated in national policy plans. Full compensation 
(100%) takes place for land take, partial compensation takes place for disturbed 
areas (40%). This 40% is based on scientific research [81] and is often applied in 
comparable studies. Within noise-disturbed areas, mitigating measures are taken 
into account, which are 50% effective in decreasing the noise-disturbed area (see 
section 6.3.2). With the following example for alternative A1 the total 
compensation requirements are illustrated: 
• Land take in all designated areas: 8.5 ha; 
• Noise-affected area in all designated areas: 1749 ha; 
• 8.5 ha + 0.4 (0.5*1749) equals approximately 350 ha for compensation.   
 
The total area for compensation in respect to the designated areas in the study area 
of the Iron Rhine is, per alternative, indicated in table 6.4-1. The costs for 
compensating measures are taken into account in chapter 5.  
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Apart from compensating land take in a direct or indirect sense by obtaining new 
areas for natural development, the quality level of this area has to be in line with 
Natura 2000 and relevant national legislation. To ensure this quality level 
additional costs of two/third are taken into account in the cost estimates, as is 
commonly used in comparable studies.  
 
Table 6.4-1: Compensation requirements for the different alternatives 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Total land take in designated 
areas (ha) 

0.0 0.0 8.5 13.9 11.0 5.4 5.4 16.4 

Total mitigated noise-affected 
area (ha) 

1346 930 875 916 1167 1375 958 1195 

Compensation requirements 
(indicative) (ha) 

540 375 350 370 470 550 385 480 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Total land take in designated 
areas (ha) 

0.8 6.7 19.7 45.8 

Total mitigated noise-affected 
area (ha) 

760 933 871 1638 

Compensation requirements 
(indicative) (ha) 

300 375 350 655 

 
It is emphasised that these compensation requirements are only indicative to make 
a cost estimate possible. Additional studies have to be executed on this subject in 
the following phase in the reactivation of the Iron Rhine. These additional studies 
have to be in line with national legislation of the countries involved, taken into 
account the specific guidelines for the protection of Bird- and Habitat Directive 
areas. Table 6.4-1 indicates that alternative B requires the least area to compensate. 
Alternative B avoids to the largest extent all designated areas. Alternative D2 has 
the largest requirements, because this alternative intersects the ‘Strabrechtse Heide’ 
and other designated areas in the Netherlands over a great length. Both alternatives 
A0 and A3, both without a tunnel, require a notable area for compensation. This is 
mainly because the increase in noise-emissions in the ‘Meinweg’ is eminent, when 
compared to the autonomous situation. When both alternatives with tunnel are 
considered, the required compensation is far less.  
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6.5 Costs of mitigating and compensating measures 

6.5.1 Mitigating measures 

The costs of the mitigating measures that are used for the Comparative Cross-
border study on the Iron Rhine are separated in: 
• Costs of acoustic barriers in residential areas in accordance with national 

standards and in accordance with the international standard (table 6.5.1-1); 
• Costs of acoustic barriers in Bird and Habitat Directive areas in accordance 

with the international standard (table 6.5.1-2); 
• Costs of fauna crossings in accordance with the international standard (table 

6.5.1-3). 
 
These costs are calculated with unit prices based upon the average of unit prices in 
Belgium, the Netherlands and Germany in the year 2001. Per country these unit 
prices differ a lot and must be considered an indicative cost-estimate with only 
limited realistic value. The results are however suitable to compare the 
alternatives on costs.  
 
The measures are described in sections 6.3.1 and 6.3.2. 
 
Table 6.5.1-1: Costs of acoustic barriers in residential areas in accordance with the 
national standards and in accordance with the international standard (price level 
2001) 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Costs of acoustic barriers in 
accordance with the 
international standards (million 
Euro) 

70 70 60 60 71 61 61 62 

Costs of acoustic barriers in 
accordance with the national 
standard (million Euro) 

61 61 44 44 61 46 46 48 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Costs of acoustic barriers in 
accordance with the 
international standards (million 
Euro) 

46 71 70 46 

Costs of acoustic barriers in 
accordance with the national 
standard (million Euro) 

59 104 104 64 
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Table 6.5.1-2: Costs of acoustic barriers in Bird and Habitat Directive areas in 
accordance with the international standard (price level 2001) 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Costs of acoustic barriers 
(million Euro) 

28 18 12 15 18 28 19 23 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Costs of acoustic barriers 
(million Euro) 

24 33 22 40 

 
Table 6.5.1-3: Costs of fauna crossings in accordance with the international 
standard (price level 2001) 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Costs of fauna crossings 
(million Euro) 

3 2 1 2 2 3 2 3 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Costs of fauna crossings 
(million Euro) 

3 4 3 5 

 
For acoustic barriers the unit prices are indicated in table 6.5.1-4. 
 
Table 6.5.1-4: Unit prices of acoustic barriers (price level 2001) 
 

Acoustic barriers Average 
(EURO) 

Information 

Low (1m) 550 /m. Aluminium acoustic barrier 
Middle (2m) 800 /m. Aluminium acoustic barrier 
High (4m) 1200 /m. Aluminium acoustic barrier 

 
The unit price for fauna crossings is indicated in table 6.5.1-5. 
 
Table 6.5.1-5: Unit prices of fauna crossings (price level 2001) 

Animal crossings Average 
(EURO) 

Information 

Crossing for small animals 10000 Piece 
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6.5.2 Compensating measures 

The compensating measures are described in section 6.4. 
 
The unit prices that are used for the costs calculation, based upon the average of 
unit prices in Belgium, the Netherlands and Germany are indicated in table 6.5.2-1. 
 
Table 6.5.2-1: Unit price compensating measures (price level 2001) 

Acoustic barriers Average 
(EURO) 

Information 

Compensation 10 /m2. Average purchase costs of 
wood and agriculture area, plus 75% 

for development of the area. 
 
The costs of compensating measures are indicated in table 6.5.2-2. 
 
Table 6.5.2-2: Costs of compensating measures (price level 2001) 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Costs of compensating 
measures (million Euro) 

76 53 49 52 66 77 54 67 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Costs of compensating 
measures (million Euro) 

42 53 49 92 
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7 Comparison of the alternatives 

7.1 Introduction 

The comparative cross-border study on the Iron Rhine supports the decision-
making process on the choice between alternatives. This means that the study has 
to provide information on the basis of which a choice can be made between the 
different alternatives of the Iron Rhine. This choice can be supported by an overall 
comparison of the advantages and disadvantages of all possible alternatives. 
 
An impact assessment is carried out to indicate the advantages and disadvantages 
of the alternatives. The impact assessment considers the following main themes: 
• Transport aspects: transport time, residual capacity, reliability and positive side 

effects; 
• Environmental aspects: noise, vibrations, risk assessment, groundwater, flora 

and fauna, landscape and cultural heritage, agriculture, recreation, physical 
planning and social aspects; 

• Costs including technical costs and costs of mitigating and compensating 
measures; 

• Phasing possibilities. 
 
The results of the underlying impact assessment on the themes mentioned above 
are described in detail in chapter 5. Mitigating and compensating measures are 
described in chapter 6. 

Transport aspects, environmental aspects and phasing 

Multi Criteria Analysis 
An important consequence of comparing a large number of alternatives using a 
multitude of aspects and assessment criteria is that the information is that much 
that getting a clear insight is rather difficult or even impossible. Methods however 
exist providing insight into the consequences. For a large number of alternatives, 
aspects and assessment criteria a quantitative method fulfils best. To compare the 
alternatives within the themes transport aspects, environmental aspects and phasing 
a Multi Criteria Analysis (MCA) is used. 
 
The Multi Criteria Analysis (MCA) is the most accepted method for comparing a 
large number of alternatives on a multitude of aspects and assessment criteria. 
MCA is a tool that conveniently arranges a multitude of information through a 
number of clearly defined and comprehensible steps. Characteristic for MCA is 
that it is possible to combine very diverse criteria, not giving even weight to all 
criteria. 
 
A method frequently used within MCA, is the ‘weighed summoning’. The essence 
of this method is a numerical method of comparison, resulting in a ranking of 
alternatives through allocation of weights to the assessment criteria.  
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In this study the MCA is used to compare alternatives separately on transport 
aspects, environmental aspects and phasing.  The method of working is described 
in section 7.2 and the application of the MCA is given in section 7.3 to 7.5. In 
section 7.6 a sensitivity analysis of the MCA on transport aspects, environmental 
aspects and phasing is presented, which answers the question whether the ranking 
of alternatives changes if allocated weights are varied 

Costs 
Costs (including investment costs and costs of mitigating and compensating 
measures) are not subjected to a MCA, because it is solely assessed. A MCA on 
relative grounds has no added value for this group of aspects, so the results are 
discussed without MCA in section 7.7. 

7.2 Methodology of the MCA 

At applying MCA five general steps can be distinguished: 
 
1. Overview of impacts by alternative (section 7.3); 
2. Standardisation of impacts; 
3. Allocation of weights (section 7.4); 
4. Comparing and ranking of alternatives (section 7.5); 
5. Analysis of sensitivity (section 7.6).  

Overview of impacts  
The impacts of the alternatives are the basis for the comparison of alternatives. In 
chapter 5 the impacts of the different alternatives are assessed, using quantitative 
data (hectares, m, numbers etc.) as much as possible. If this is not possible a 
qualitative approach (+ and -) is used. In chapter 6 impacts on noise are adapted to 
the mitigating impacts of acoustic barriers. All figures used for the comparison of 
alternatives are per aspect presented in section 7.3. 

Standardisation 
The impacts are translated to the same quantity through standardisation to make the 
impacts comparable. Several methods exist for standardisation. In this study where 
possible the ‘interval method’ is used. This method mainly aims at indicating the 
differences between the alternatives. This method considers the best scoring 
situation (in most cases the autonomous situation) as zero and translates the effect 
scores to values between 0 (least negative effect) and 1 (most negative effect). 
Intermediate scores receive a value between 0 and 1. 

Allocation of weights 
The criteria within the different aspects are not all equally important. A statement 
on the relative significance of the various criteria is necessary to enable the 
combination of the alternatives. Therefore weights are allocated to the separate 
criteria on the basis of their relative significance. The following aspects are among 
others considered at allocating weights: 
• Permanent effects versus temporary effects; 
• Reversible effects versus irreversible effects; 
• Protected areas on the basis of policy (nature, landscape, soil); 
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• Rarity of certain areas or rarity of certain endangered/protected species; 
• Consequences for public health; 
• Size and seriousness of effects. 
 
The factors, which determine the allocation of weights and the weights, are given 
in section 7.4. 

Comparison of alternatives 
To compare the alternatives a ‘weighed summoning’ is used. The standardised 
impacts are multiplied with the accompanying weights and subsequently summed 
for each alternative. This so called MCA-score for each alternative determines the 
ranking of the alternatives. The lower the score, the more favourable the 
alternative. The comparison of alternatives on transport, environmental aspects and 
phasing is given in section 7.5.1, 7.5.2 and 7.5.4. 
For a total overview on environmental aspects a comparison is executed on the 
basis of all aspects simultaneously. Therefore environmental scenarios are used. An 
explanation of the scenarios and the results are presented in section 7.5.3. 

Analysis of sensitivity 
Finally a sensitivity analysis is implemented to answer the question whether the 
ranking of alternatives changes if the allocation of weights is changed. If weights 
are changed and the ranking remains the same the MCA is considered stable. The 
preference for the alternatives is very firm. The analysis also concludes that the 
differences between the impacts of the alternatives are substantial. It can enhance 
the interpretability of results and can facilitate the choice to be made. An analysis 
of sensitivity is presented in section 7.6. 
 
To illustrate the approach in MCA-calculations, a fictional example for three 
criteria and two alternatives is presented below. 
 
Overview of effects and allocated weights 
The effect scores are presented by criterion and alternative in an effect matrix. 
 
Criterion Weight Alternative 
  Autonomous 

situation 
X Y 

Land take (ha) 25% 0 10 20 
Intersection (km) 35% 0 5 2 
Affected people (number) 40% 0 300 1000 
 
Standardisation 
The effect scores are standardised between 0 (least negative effect) and 1 (most negative 
effect) using an ‘interval method’.  
 
Criterion Weight Alternative 
  Autonomous 

situation 
X Y 

Land take (ha) 25% 0 0.5 1.0 
Intersection (km) 35% 0 1.0 0.4 
Affected people (number) 40% 0 0.3 1.0 
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Comparing of alternatives 
The standardised scores are subsequently multiplied with the weights. 
 
Criterion Weight Alternative 
  Autonomous 

situation 
X Y 

Land take (ha) 25% 0 0.50x0.25=0.13 0.25 
Intersection (km) 35% 0 1.0x0.35=0.35 0.14 
Affected people (number) 40% 0 0.30x0.40=0.12 0.40 
Final score  0 0.60 0.79 
Priority/Ranking  n.a.* 1 2 
* The autonomous situation is generally not considered at allocating priorities because it is 
not an alternative but a reference on which impacts are based. 
 
The conclusion for this example is that alternative X scores better than alternative 
Y, taken into account the three (weighted) assessment criteria. 

7.3 Overview of impacts 

Tables 7.3-1 to 7.3-12 show the figures that are used in the MCA. 

Transport aspects 
 
Table 7.3-1: Transport aspects 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Theoretical transport time 
(minutes) 

180 180 179 179 175 175 175 181 

Residual capacity (number of 
trains) 

0 0 0 0 0 0 0 0 

Reliability (%) 87.9 87.9 88.0 88.0 87.9 88.0 88.0 87.9 
Positive side effects (score) 6 6 5 5 6 5 5 5 
* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Theoretical transport time 
(minutes) 

167 183 180 187 

Residual capacity (number of 
trains) 

0 0 0 0 

Reliability (%) 85.3 85.9 85.9 83.3 
Positive side effects (score) 4 3 3 3 
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Environmental aspects 

Noise 
 
Table 7.3-2: Noise impacts with acoustic barriers 

Alternative 
 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Increase/decrease total noise-
affected area:  

        

• within the 58 dB(A)-
contour with acoustic 
barriers (ha) 

3568 3034 4507 4415 3747 4295 3761 4470 

• within the 70 dB(A)-
contour with acoustic 
barriers (ha) 

746 628 1018 993 779 955 837 986 

Increase/decrease total noise-
affected residential area:  

        

• within the 58 dB(A)-
contour with acoustic 
barriers (ha) 

-8672 -8672 -4032 -4132 -8482 -4442 -4442 -4652 

• within the 70 dB(A)-
contour with acoustic 
barriers (ha) 

-2472 -2472 -1192 -1212 -2522 -1142 -1142 -1202 

* With tunnel  
 

Alternative 
 

B D0 D1 D2 

Increase/decrease total noise-
affected area:  

    

• within the 58 dB(A)-
contour with acoustic 
barriers (ha) 

2165 1524 1479 3319 

• within the 70 dB(A)-
contour with acoustic 
barriers (ha) 

560 430 404 758 

Increase/decrease total noise-
affected residential area:  

    

• within the 58 dB(A)-
contour with acoustic 
barriers (ha) 

-11002 -16302 -15912 -11312 

• within the 70 dB(A)-
contour with acoustic 
barriers (ha) 

-2542 -3142 -3072 -2312 

2 The negative figures are a result of acoustic barriers, which cause a decrease of noise-
affected area compared to the autonomous situation.  
 



 
   
  200 
 
 

 
 
 

 

Table 7.3-3: Vibration impacts 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Increase of total vibration-
affected area within the KBFmax 
= 0.1 contour on ground level 
(ha) 

525 525 593 578 559 592 592 626 

Increase of vibration-affected 
residential area within the 
KBFmax = 0.1 contour on 
ground level (ha) 

51 51 10 10 51 7 7 7 

* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Increase of total vibration-
affected area within the KBFmax 
= 0.1 contour on ground level 
(ha) 

210 203 241 622 

Increase of vibration-affected 
residential area within the 
KBFmax = 0.1 contour on 
ground level (ha) 

10 10 11 10 

 
Table 7.3-4: Risk assessment impacts  

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Change of the position of the 
IR 10-6 contour (m) 

3 3 3 3 3 3 3 3 

Increase of objects within the 
IR 10-6 contour (number) 

7 7 7 7 7 7 7 7 

Group Risk (qualitative) 0 0 0 0 0 0 0 0 
* With tunnel  
 

Alternative 
Criterion 

B D0 D1 D2 

Change of the position of the 
IR 10-6 contour (m) 

3 2 2 2 

Increase of objects within the 
IR 10-6 contour (number) 

7 25 21 18 

Group Risk (qualitative) 0 0 0 0 
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Table 7.3-5: Impacts on groundwater 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Affected groundwater 
protection areas by: 
• land take (ha) 
• intersection (km) 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

 
 

0 
12.4 

Intersection of areas with local 
apparent groundwater levels 
(number) 

0 2 6 3 1 0 2 1 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Affected groundwater 
protection areas by: 
• land take (ha) 
• intersection (km) 

 
 

1 
10.3 

 
 

1.5 
11.9 

 
 

1.5 
11.9 

 
 

1.5 
9.4 

Intersection of areas with local 
apparent groundwater levels 
(number) 

1 1 1 2 

 
Table 7.3-6: Impacts on flora and fauna 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/ 
A2 

Bird and Habitat Directive areas 
Land take (ha) 0 0 4 4 8.2 0 0 8.2 
Increase of noise-affected area 
(ha) 

1856 1135 1179 1179 1322 1866 1145 1330 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
9400 

 
0 

 
3700 

 
0 

 
2500 

 
1250 

 
2500 

 
1250 

 
2500 

 
2250 

 
9400 

 
0 

 
3700 

 
0 

 
2500 

 
2250 

Groundwater depletion: 
affected area with local 
groundwater level (ha) 

 
0 

 
81 

 
5 

 
0 

 
0 

 
0 

 
81 

 
0 

National status areas 
Land take (ha) 0 0 4.5 9.9 2.8 5.4 5.4 8.2 
Increase of noise-affected area 
(ha) 

836 724 570 652 1012 884 771 1059 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
500 

 
0 

 
500 

 
0 

 
500 

 
755 

 
500 

 
1400 

 
500 

 
800 

 
500 

 
500 

 
500 

 
500 

 
500 

 
1300 

Groundwater depletion: 
affected area with local 
apparent groundwater levels 
(ha) 

 
0 

 
0 

 
61 

 
50 

 
0 

 
0 

 
0 

 
0 

* With tunnel 
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Alternative 

Criterion 
B D0 D1 D2 

Bird and Habitat Directive areas 
Land take (ha) 0 0 0 19 
Increase of noise-affected area 
(ha) 

544 821 521 1813 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
3000 

 
0 

 
3000 

 
0 

 
500 

 
0 

 
10,300 

 
0 

Groundwater depletion: 
affected area with local 
groundwater level (ha) 

 
0 

 
0 

 
0 

 
36 

National status areas 
Land take (ha) 5,9 6.7 19.5 22.1 
Increase of noise-affected area 
(ha) 

976 1044 1221 1462 

Fragmentation: 
• increase of existing 

fragmentation (m) 
• new fragmentation (m) 

 
7000 

 
1650 

 
500 

 
1875 

 
0 
 

5175 

 
500 

 
6500 

Groundwater depletion: 
affected area with local 
apparent groundwater levels 
(ha) 

 
29 

 
30 

 
30 

 
63 

 
Table 7.3-7: Impacts on landscape and cultural heritage 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Land take on areas of 
landscape importance (ha) 

0 0 64 62 15 25 25 40 

Level of landscape integration: 
• creation of residual spaces 

(m) 
• inability to combine with 

lines and structures (m) 

 
0 
 

0 

 
0 
 

0 

 
1500 

 
3600 

 
1500 

 
3700 

 
0 
 

4500 

 
3000 

 
5600 

 
3000 

 
5600 

 
3000 

 
10100 

Intersection of cultural-
historical monuments (number) 

0 0 0 0 0 0 0 0 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Land take on areas on 
landscape importance (ha) 

4.3 16 39 85 

Level of landscape integration: 
• creation of residual spaces 

(m) 
• inability to combine with 

lines and structures (m) 

 
3300 

 
2900 

 
3500 

 
4100 

 
700 

 
6000 

 
3400 

 
9400 

Intersection of cultural-
historical monuments (number) 

0 0 0 1 
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Table 7.3-8: Impacts on agriculture 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/ 

A2 
Land take on agricultural area 
(ha) 

0 0 36 28 13 22 22 35 

Restrictions in management 
(number of closed roads) 

0 0 19 18 7 12 12 19 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Land take on agricultural area 
(ha) 

2 10 23 29 

Restrictions in management 
(number of closed roads) 

1 6 6 10 

 
Table 7.3-9: Impacts on recreation 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Intersection of recreational 
facilities (number) 

0 0 0 0 0 0 0 0 

Degradation of recreational 
experience (number of 
recreational facilities within 
100 m of the track) 

3 2 1 1 2 3 2 2 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Intersection of recreational 
facilities (number) 

0 0 0 0 

Degradation of recreational 
experience (number of 
recreational facilities within 
100 m of the track) 

1 3 2 1 

 
Table 7.3-10: Impacts on physical planning 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Land take on existing and future 
residential areas (ha) 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

 
0 

Land take on existing and future 
industrial areas (ha) 

 
0 

 
0 

 
0.3 

 
0.3 

 
0.8 

 
0.3 

 
0.3 

 
1.1 

Affected quality of the spatial 
structure  (km) 

 
0 

 
0 

 
3.6 

 
3.7 

 
4.5 

 
5.6 

 
5.6 

 
10.1 

* With tunnel 
 

Alternative 
Criterion 

B D0 
 

D1 D2 

Land take on existing and future 
residential areas (ha) 

 
7.2 

 
7.2 

 
7.2 

 
8.9 

Land take on existing and future 
industrial areas (ha) 

 
0 

 
1.4 

 
1.4 

 
0 

Affected quality of the spatial 
structure (km) 

 
2.9 

 
4.1 

 
9.9 

 
10.9 
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Table 7.3-11: Impacts on social aspects 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/A2 

Barrier effects (m)  
0 

 
0 

 
750 

 
750 

 
300 

 
0 

 
0 

 
300 

Visual nuisance (km): 
• acoustic barriers of 0-2 m  
• acoustic barriers of > 2 m 

 
27.3 

 
24.3 

 
27.3 

 
24.3 

 
19.9 

 
23.6 

 
20.2 

 
23.6 

 
28.3 

 
24.3 

 
18.9 

 
25.1 

 
18.9 

 
25.1 

 
19.9 

 
25.1 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Barrier effects (m)  
700 

 
1450 

 
1450 

 
700 

Visual nuisance (km): 
• acoustic barriers of 0-2 m  
• acoustic barriers of > 2 m 

 
35.6 

 
4.5 

 
56.2 

 
6.5 

 

 
54.9 

 
6.5 

 
36.2 

 
4.5 

 
Table 7.3-12: Phasing possibilities 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

Accommodation time 
(qualitative) 

+ - - - - - - - 

Growth of the number of trains 
(qualitative) 

+ + + + + + + + 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Accommodation time 
(qualitative) 

- - - - 

Growth of the number of trains 
(qualitative) 

0 0 0 0 
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7.4 Allocation of weights 

7.4.1 Transport aspects 

To be able to compare the alternatives on transport aspects, weights are allocated to 
the different transport aspects: 
 
Table 7.4.1-1: Weights per transport aspect   
Criterion Sub criterion Ratio of weights 
Transport time (minutes) -  60% 
Residual capacity (number of trains) -  10% 
Reliability (index)  -  20% 
Positive side effects (qualitative) -  10% 
   100% 
 
Transport time is considered the most important aspect (60%). Improving transport 
time is one of the reasons to reactivate the Iron Rhine. Residual capacity, reliability 
and positive side effects are given less importance (respectively 10, 20 and 10%), 
because there exists a certain uncertainty regarding the assessment of these aspects 
and the impacts have a less distinctive nature. 

7.4.2 Environmental aspects 

The weight per aspect is distributed over the criteria in a particular ratio. This ratio 
is included in table 7.4.2-1 to 7.4.2-10. This weighing per aspect is based on the 
intrinsic relation of the criteria within the aspect, which amount up to 100% total 
per aspect. 

Noise 
Noise-affected residential area is given more importance (75%) than the total 
noise-affected area (25%), because the latter also concerns areas where no people 
live or recreate. Policy on noise nuisance puts more emphasis on reduction of noise 
levels in urban areas than in non-urban areas. Within noise-affected areas, areas 
receiving a noise level of 70 dB(A) are given more importance than areas receiving 
a noise level of 58 dB(A), because 70 dB(A) indicates a more severe noise 
nuisance.  
 
Table 7.4.2-1: Weights within the aspect noise  
Criterion Sub criterion Ratio of weights 
Increase of total noise-affected area 
 

• Within the 58 dB(A)-contour  
• Within the 70 dB(A)-contour  

8.3% 
16.7% 

25% 

Increase of total noise-affected 
residential area 

• Within the 58 dB(A)-contour  
• Within the 70 dB(A)-contour  

25% 
50% 

75% 

   100% 
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Vibrations 
Residential area within the KBFmax/Vmax = 0.1 contour is given more importance 
(75%) than the total area within this contour (25%), because the latter also 
concerns areas where no people live or recreate. Policy on preventing nuisance by 
vibrations puts more emphasis on reduction of vibration levels in urban areas than 
in non-urban areas. 
 
Table 7.4.2-2: Weights within the aspect vibrations 
Criterion Sub criterion Ratio of weights 
Increase of total vibration-affected area 
within the KBFmax/Vmax = 0.1 contour 

  25% 

Increase of total vibration-affected 
residential area within the KBFmax/Vmax 
= 0.1 contour 

  75% 

   100% 

Risk assessment 
Individual risk (IR) and Group Risk are given even weights (both 50%). Within IR, 
the number of objects within the IR contour is given more importance (30%) than 
the position of the IR contour (20%), because the latter also concerns areas where 
no people live or recreate. Policy on risk-assessment is mainly directed to 
residential or urban areas.  
 
Table 7.4.2-3: Weights within the aspect risk assessment  
Criterion Sub criterion Ratio of weights 
Individual Risk • Change of the position of the 

IR 10-6 contour  
• Increase of objects within the 

IR 10-6 contour 

20% 
 
30% 

50% 

Group Risk   50% 
   100% 

Groundwater 
Affecting groundwater protection areas and areas with local apparent groundwater 
levels are given even weights (50%). Within the criterion of ‘affecting groundwater 
protection areas’, equal importance is given to land take (25%) and intersection 
(25%). 
 
Table 7.4.2-4: Weights within the aspect groundwater  
Criterion Sub criterion Ratio of weights 
Affected groundwater protection areas 
by: 

• Land take 
• Intersection 

25% 
25% 

50% 

Intersection of areas with local 
apparent groundwater levels (number) 

  50% 

   100% 

 



 
   
  207 
 
 

 
 
 

 

Flora and fauna 
Impacts on Birds and Habitats Directive areas are given more importance (60%) 
than national status areas (40%), because these areas are considered most valuable 
in an international but also national point of view.  
 
Within Bird and Habitat Directive areas, land take is given the highest weight 
(20%), because land take takes into consideration all types of fauna, while 
disturbance and fragmentation only concerns certain species or groups of species. 
Increase of noise-affected area is weighed as well as fragmentation with 15%. 
Impacts of groundwater depletion are weighed less (10%), because the impacts are 
very local and can be mitigated to a large extent by simple measures.  
Within national status areas, the same distribution of weights is applied, but on a 
total of 40%. Land take is given the highest weight (13.3%). Increase of noise-
affected area is weighed as well as fragmentation with 10%. Impacts of 
groundwater depletion are weighed with 6.7%. 
 
Table 7.4.2-5: Weights within the aspect flora and fauna 
Criterion Sub criterion Ratio of weights 
Bird and Habitat Directive areas   60%: 
Land take    20% 
Increase of noise-affected area    15% 
Fragmentation • Increase of existing 

fragmentation 
• New fragmentation 

5% 
 
10% 

15% 

Groundwater depletion: affected area 
with local apparent groundwater levels  

  10% 

National status areas   40%: 
Land take (ha)   13.3% 
Increase of noise-affected area    10% 
Fragmentation • Increase of existing 

fragmentation 
• New fragmentation 

3.3% 
 
6.7% 

10% 

Groundwater depletion: affected area 
with local apparent groundwater levels  

  6.7% 

   100% 

Landscape and cultural heritage 
Landscape (areas of landscape importance and level of landscape integration) is 
given a higher weight (75%) than cultural heritage (cultural historical monuments) 
(25%), because the discriminative character of intersected cultural monuments is 
less. Because most alternatives use existing tracks and to a lesser extent new tracks, 
only few elements will be affected. Within landscape integration equal weights 
(15%) are defined for the creation of residual spaces and inability to combine with 
lines and structures. Land take on areas of landscape importance is weighed with 
45%, because of the policy status of certain valuable areas.  
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Table 7.4.2-6: Weights within the aspect landscape and cultural heritage 
Criterion Sub criterion Ratio of weights 
Land take on areas of landscape 
importance 

  45% 

Level of landscape integration 
 

• Creation of residual spaces  
• Inability to combine with lines 

and structures 

15% 
15% 

30% 

Intersection of cultural-historical 
monuments 

  25% 

   100% 

Agriculture 
Land take is considered to have a higher impact than restrictions in management. 
Restrictions in management are weighed less (25%), because restrictions emerge 
from new intersections by tracks or, to a lesser extent, the closing of crossings. 
This is mainly the case in the situation where new tracks are designed. Land take is 
applicable to all alternative (new tracks, doubling of tracks etc) and therefore given 
a high weight (75%). 
 
Table 7.4.2-7: Weights within the aspect agriculture 
Criterion Sub criterion Ratio of weights 
Land take on agricultural area    75% 
Restrictions in management    25% 
   100% 

Recreation 
Intersection of recreational facilities and degradation of recreational experience is 
weighed equally. 
Table 7.4.2-8: Weights within the aspect recreation  
Criterion Sub criterion Ratio of weights 
Intersection of recreational facilities    50% 
Degradation of recreational experience   50% 
   100% 

Physical planning 
Land take of residential areas receives the highest weight (50%), because land take 
of residential areas (which might concern demolition of houses) is considered the 
most severe impact. Land take of existing and future industrial areas is weighed for 
20%. Quality of the spatial structure is also given high importance (30%), because 
it gives information on the possibilities of combining the Iron Rhine with other 
infrastructure, thus avoiding new intersections.  
 
Table 7.4.2-9: Weights within the aspect physical planning  
Criterion Sub criterion Ratio of weights 
Land take on existing and future 
residential areas  

  50% 

Land take on existing and future 
industrial areas  

  20% 

Affected quality of the spatial structure    30% 
   100% 
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Social aspects 
Barrier effects and visual nuisance are given even weights. Between these groups 
there are no grounds to make a distinction. Within visual nuisance acoustic barriers 
of 0- 2 m are weighed less than acoustic barriers > 2 m, because they cause less 
visual nuisance. 
 
Table 7.4.2-10: Weights within social aspects  
Criterion Sub criterion Ratio of weights 
Barrier effects    50% 
Visual nuisance • Acoustic barriers of 0-2 m  

• Acoustic barriers of > 2 m 
20% 
30% 

50% 

   100% 

7.4.3 Phasing 

Accommodation time and growth of the number of trains are given equal weights 
(50%). 
 
Table 7.4.3-1: Weights within phasing 
Criterion Sub criterion Ratio of weights 
Accommodation time   50% 
Growth of the number of trains   50% 
   100% 

7.5 Comparison of alternatives 

7.5.1 Transport aspects 

The alternatives are compared for the transport aspects with the weights as 
described in section 7.4.1. This results in a total MCA-score of the alternatives on 
transport aspects as shown in figure 7.5.1-1.  
 
Figure 7.5.1-1: MCA-score of the alternatives on transport aspects. 
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Alternative B scores relatively most favourable, which is mainly caused by the 
aspect transport time, which has an allocated weight of 60%. The alternatives A2 
and A3 (with and without a tunnel) score relatively better than the other remaining 
alternatives, because they have a shorter transport time in comparison with the 
other alternatives. The A-alternatives score relatively better on the aspects 
reliability and positive side effects.  
 
In contrast with the MCA for environmental aspects for the transport aspects no 
comparison is made with the autonomous situation, because this situation is non-
existent. In the autonomous situation there is no physical Iron Rhine or Iron Rhine 
trains, so this situation cannot be taken as a reference. The results from the MCA 
represent the differences between the alternatives. This absent autonomous 
situation exaggerates the outcome of the MCA to a certain extent, since the 
absolute differences between the alternatives on transport aspects are very small. In 
the results on transport aspect the range in transport time is 20 minutes on a total 
transport time of 167 to 187 minutes. This however results in large differences in 
MCA-score, especially because the weight of 60% that is allocated to the aspect 
transport time.  

7.5.2 Environmental aspects 

Noise 
The alternatives are compared for the criteria within the aspect noise with the 
weights as described in section 7.4.2. This results in a total MCA-score of the 
alternatives on the aspect noise as shown in figure 7.5.2-1. Within these scores the 
effect of acoustic barriers is taken into account. The effect of mitigation by acoustic 
barriers on noise impacts is described in chapter 6. 
 
Figure 7.5.2-1: MCA-score of the alternatives on the aspect noise including 
acoustic barriers in accordance with the international standard 
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Alternatives D0 and D1 are relatively the most favourable in comparison to the 
other alternatives. The total noise-affected area within the 58 and 70 dB(A)-contour 
is considerable smaller than the other alternatives. For the relatively unfavourable 
alternatives A1, A1north, A3, A3 with tunnel and A3/A2 the total noise-affected 
area is more than two times higher. This is mainly caused by the fact that 
alternatives D0 and D1 pass a vast number of towns and cities in the Netherlands 
as well as in Germany. The envisaged acoustic barriers (chapter 6) in these 
residential areas cause a strong decrease of noise-affected residential areas within 
the 58 dB(A) as well as the 70 dB(A)-contour for alternatives D0 and D1.  
 
Alternatives A1, A1north, A3, A3 with tunnel and A3/A2 are the most 
unfavourable compared to the other alternatives. These alternatives avoid the 
residential areas to the large extent. This evasion of residential areas has the 
consequence that a smaller length of acoustic barriers is proposed, which results in 
a smaller decrease of noise-affected area and all in all in larger noise-affected 
residential areas. 
 
Alternatives A0, A0 with tunnel, A2, B and D2 have an intermediate score on noise 
nuisance. This is caused by the fact that these alternatives come across more 
residential area in comparison with the relatively unfavourable alternatives (A1, 
A1north, A3, A3 with tunnel and A3/A2), but less in comparison with the 
relatively favourable alternatives D0 and D1. 

Vibrations 
The alternatives are compared for the criteria within the aspect vibrations with the 
weights as described in section 7.5.1. This results in a total MCA-score of the 
alternatives on the aspect vibrations as shown in figure 7.5.2-2. 
 
Figure 7.5.2-2: MCA-score of the alternatives on the aspect vibrations 
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* With tunnel 
 
The relatively most favourable alternatives on the aspect vibrations are alternatives 
B, D0 and D1. This is caused by the fact that these alternatives mainly use existing 
track that is currently used by freight trains. Intensification of existing track 
including track doubling has a negligible impact on the position of vibration 
contours. 
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Alternatives A1, A1north, A3, A3 with tunnel and D2 also score relatively 
favourable in spite of the fact that they contain new track. This is mainly caused by 
the fact that the new track is not situated near residential areas and therefore not 
causes vibration-affected residential areas. 
The most unfavourable alternatives are alternatives A0, A0 with tunnel and A2. 
This is mainly caused by the fact that these alternatives use the historic line in 
Roermond, which is supposed to be still out of use in the autonomous situation. 
The increased of nuisance in the residential area of Roermond will be eminent 
when the historic line is reactivated. 

Risk assessment 
The alternatives are compared for the criteria within the aspect risk assessment 
with the weights as described in section 7.4.1. This results in a total MCA-score of 
the alternatives on the aspect risk assessment as shown in figure 7.5.2-3. 
 
Figure 7.5.2-3: MCA-score of the alternatives on the aspect risk assessment 
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* With tunnel 
 
The differences between the alternatives are very small. The D-alternatives score a 
bit less favourable than the other alternatives. This is caused by a larger number of 
objects within the IR 10-6 contour compared to the other alternatives.  
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Groundwater 
The alternatives are compared for the criteria within the aspect groundwater with 
the weights as described in section 7.4.1. This results in a total MCA-score of the 
alternatives on the aspect groundwater as shown in 7.5.2-4. 
 
Figure 7.5.2-4: MCA-score of the alternatives on the aspect groundwater 
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* With tunnel 
 
The impacts on groundwater protection areas are highly comparable in all 
alternatives. As these impacts are hardly discriminating between alternatives, the 
impact on local apparent ground water levels becomes the decisive criterion.  
Alternatives A0 and A3, both without tunnel, are relatively most favourable. Both 
alternatives have no impacts on areas with local apparent ground water levels. 
Alternative A1 is relatively most unfavourable in comparison with the other 
alternatives, because the A1 intersects the largest amount of areas with local 
apparent ground water levels.  

Flora and fauna 
The alternatives are compared for the criteria within the aspect flora and fauna with 
the weights as described in section 7.4.1. This results in a total MCA-score of the 
alternatives on the aspect flora and fauna as shown in figure 7.5.2-5. Within this 
figure the mitigating and compensating measures as presented in chapter 6 are not 
taken into account, because the effectiveness of these measures can only be 
predicted within a more detailed study on priority species and priority habitats 
within the Bird and Habitat Directive areas. The mitigating and compensating 
measures as presented in chapter 6 are only indicative for a worst-case situation, 
where all affected areas have to be fully mitigated and compensated. In reality this 
will probably not be the case. Exceptions on this assumption are the tunnels within 
alternatives A0 and A3. These tunnels are considered standard mitigating measures 
in these alternatives.  
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Figure 7.5.2-5: MCA-score of the alternatives on the aspect flora and fauna 
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* With tunnel 
 
Alternatives A0, A0 with tunnel, A3, A3 with tunnel, B, D0 and D1 are the most 
favourable alternatives. 
Alternatives A0 and A3, both with and without a tunnel, score relatively favourable 
because direct land take is little, in spite of the intersection of the ‘Meinweg’. The 
intersection of the ‘Meinweg’ is not considered a new intersection because the line 
is still present as a connection between Roermond and Dalheim. The impacts 
caused by increased noise levels are eminent, but not decisive in the ranking of 
alternatives. Alternatives A0 and A3 both with a tunnel are considered slightly 
favourable in comparison with the ground level alternatives, because the noise-
affected area in the ‘Meinweg’ is reduced to zero. 
Alternative B scores relatively favourable, mainly because this alternative only 
causes a minimum in direct land take in designated areas. Noise impacts are 
limited, because this alternative only passes a limited amount of designated areas in 
comparison with other alternatives.  
Alternatives D0 and D1 score relatively favourable, because the increase of noise-
affected areas and the length of fragmentation are limited. Alternative D0 scores 
more favourable than D1. Alternative D0 contains smaller curves, which causes 
less land take and fragmentation, mainly in the vicinity of the ‘Weerter and 
Budelerbergen’. 
 
Alternatives A2, A3/A2 and D2 are relatively unfavourable in comparison to the 
other alternatives. Alternative D2 requires by far the largest land take and cause the 
largest noise nuisance in designated areas. The length of fragmentation in 
alternative D2 is also decisive for the relatively unfavourable score of alternative 
D2. Alternatives A2 and A3/A2 have a comparable score. This score is based on 
the required land take and the length of fragmentation in designated areas.  



 
   
  215 
 
 

 
 
 

 

Landscape and cultural heritage 
The alternatives are compared for the criteria within the aspect landscape and 
cultural heritage with the weights as described in section 7.4.1. This results in a 
total MCA-score of the alternatives on the aspect landscape and cultural heritage as 
shown in figure 7.5.2-6.  
 
Figure 7.5.2-6: MCA-score of the alternatives on the aspect landscape and cultural 
heritage 
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* With tunnel 
 
Alternatives A0 without and with tunnel are relatively most favourable compared 
with other alternatives. These alternatives use the existing line over the whole 
length. In case of alternative A0 only minor adaptations to the existing track are 
necessary. Alternative A0 with tunnel involves a tunnel that stretches for 
approximately 6 km through the ‘Meinweg’ that however not causes impacts on the 
landscape or cultural heritage. 
Alternative A2 is relatively favourable as well, because the land take on areas of 
landscape importance is limited and the creation of residual space is also kept to a 
minimum. Alternative B also scores relatively favourable on land take, but has 
large impacts on landscape integration.  
 
Alternative D2 is relatively most unfavourable, mainly because the necessary land 
take on areas of landscape importance is eminent. Alternative A3/A2 is relatively 
unfavourable, mainly because the level of landscape integration is limited. The 
impacts on landscape integration are an addition of the impacts of alternatives A2 
and A3. Alternatives A1 and A1north are also relatively unfavourable, because 
they intersect the old terraces and terrace-edges of the river ‘Meuse’ and the 
‘Elmpterwald’ in Germany.  
Alternatives A3, A3 with tunnel, D0 and D1 have a comparable score. 
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Agriculture 
The alternatives are compared for the criteria within the aspect agriculture with the 
weights as described in section 7.4.1. This results in a total MCA-score of the 
alternatives on the aspect agriculture as shown in figure 7.5.2-7. 
 
Figure 7.5.2-7: MCA-score of the alternatives on the aspect agriculture 
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* With tunnel 
 
Alternatives A0, with and without tunnel, are the most favourable alternatives. 
They have no impacts on agricultural areas, because they do not involve new track 
that can cause land take on agricultural areas and restrictions in management. 
Alternative B also scores relatively favourable, because the new curves at 
Roermond, Venlo and Viersen cause a little land take and almost no restrictions in 
management.  
 
Alternatives A1 and A3/A2 are relatively most unfavourable, because the new 
track of these alternatives causes the largest land take on agricultural areas and the 
largest amount of restrictions in management compared to the other alternatives. 
Alternatives A1north and D2 also score relatively unfavourable. A1north mainly 
because of the amount of restrictions in management and D2 mainly because of the 
land take on agricultural areas. 
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Recreation 
The alternatives are compared for the criteria within the aspect recreation with the 
weights as described in section 7.4-1. This results in a total MCA-score of the 
alternatives on the aspect recreation as shown in figure 7.5.2-8. 
 
Figure 7.5.2-8: MCA-score of the alternatives on the aspect recreation 
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* With tunnel 
 
The impacts on recreation are limited for all alternatives. The relative differences 
between the alternatives are somewhat exaggerated. In none of the alternatives 
recreational areas are directly intersected. Adjacent recreational areas might be 
influenced by certain alternatives. Especially alternatives A0, A3 and D0 have a 
number of recreational facilities in the vicinity of the (new and existing) railway 
line and are therefore relatively the most unfavourable alternatives. 
The other alternatives have a comparable score. 
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Physical planning 
The alternatives are compared for the criteria within the aspect physical planning 
with the weights as described in section 7.4.1. This results in a total MCA-score of 
the alternatives on the aspect physical planning as shown in figure 7.5.2-9. 
 
Figure 7.5.2-9: MCA-score of the alternatives on the aspect physical planning 
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* With tunnel 
 
Alternatives A0 with and without tunnel are the most favourable alternatives, 
mainly because they cause no land take on residential and industrial areas. Besides 
these alternatives make use of the existing track and therefore cause no impacts on 
the quality of the spatial structure. 
 
Alternatives A3 with and without tunnel, A1 and A1 are also relatively favourable 
alternatves, because they cause no land take on residential areas and only a little 
land take on industrial areas. 
 
The D-alternatives are relatively most unfavourable in comparison to the other 
alternatives. All D-alternatives cause land take in residential and industrial areas, 
especially the curve at Viersen. Apart from these impacts, the new track in the D-
alternatives does not effectively combine with existing infrastructure. The 
necessary connecting curves are largely intersecting previously untouched areas. 
An exception is formed by alternative D2, which partially combines with the A67 
highway. Alternative B is relatively unfavourable because of land take on 
residential areas in Viersen. Alternative A3/A2 is relatively unfavourable, mainly 
because of the inability of the alternative to combine with existing infrastructure.  
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Social aspects 
The alternatives are compared for the criteria within the aspect social aspects with 
the weights as described in section 7.4.1. This results in a total MCA-score of the 
alternatives on the aspect social aspects as shown in figure 7.5.2-10. 
 
Figure 7.5.2-10: MCA-score of the alternatives on the aspect social aspects 
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* With tunnel 
 
Alternatives A0 and A3, both with and without tunnel, B and D2 are the most 
favourable alternatives. 
Alternatives A0 and A3, both with and without tunnel, are relatively favourable 
mainly because they do not cause barrier effects. Alternatives B and D2 are 
favourable, mainly because the acoustic barriers with a height more than 2 m are 
limited. This is mainly caused by the fact that the alternatives avoid residential 
areas: alternative B avoids Roermond and Venlo and alternative D2 avoids 
Eindhoven and Helmond. 
 
Alternatives D0 and D1 are relatively most unfavourable in respect to the other 
alternatives, mainly because both alternatives cause large barrier effects in the 
connecting curves near Eindhoven and Viersen. Moreover, these alternatives 
require the largest length of acoustic barriers, which cause visual nuisance in all 
cities and villages that are passed along the line in the Netherlands as well as 
Germany. Alternatives A1 and A1north also score unfavourable, mainly because 
they cause barrier effects in Elmpt. 
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7.5.3 Comparison of alternatives on environmental scenarios 

Scenario approach 
In the previous sections attention is given to the comparison of alternatives for each 
separate aspect. Per aspect a score for each alternative is determined and the 
alternatives are placed in a ranking from relatively favourable to relatively 
unfavourable. For a total overview it is however necessary to execute a comparison 
on the basis of all aspects simultaneously. This approach illustrates the total score 
of the alternatives, taking into account all relevant aspects. In order to achieve an 
overall comparison, weights have to be allocated to all aspects. These weights are 
allocated on the basis of scenarios. Scenarios are considered as tools to consider 
alternatives from different points of view. The allocation of weights is determined 
by the selected point of view. In this study the following scenarios (points of view) 
are considered: 
• Scenario 1, aiming at the protection of people and their living environment; 
• Scenario 2, aiming at the protection of the natural environment; 
• Scenario 3, aiming at a neutral point of view. 

Allocation of weights 
The weights allocated to the different aspects on the basis of scenarios are included 
in table 7.5.3-1. An explanation on the allocation of weights is given below the 
table. 
 
Table 7.5.3-1: Weights per scenario 
Aspects Scenario 1 

People and their 
environment  

Scenario 2 
The natural 
environment  

Scenario 3 
Neutral 

Noise 35% 1% 10% 
Vibrations 15% 1% 10% 
Risk assessment 10% 1% 10% 
Groundwater 1% 10% 10% 
Flora and fauna 1% 35% 10% 
Landscape and cultural heritage 1% 30% 10% 
Agriculture 5% 10% 10% 
Recreation 5% 10% 10% 
Physical planning 12% 1% 10% 
Social aspects 15% 1% 10% 
 
Scenario 1 aims at the protection of people and their environment. Relatively high 
weights are given to aspects that relate to this objective: noise, vibrations, risk 
assessment, physical planning and social aspects. The cumulated effect of noise, 
vibrations and risk assessment is included by the allocation of relatively high 
weights to these aspects. 
 
Scenario 2 aims at the protection of the natural environment. High weights are 
given to aspects that relate to this objective: groundwater, flora and fauna, 
landscape and cultural heritage.  
 
Scenario 3 represents a neutral scenario by allocating equal weights to all aspects. 
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Comparison of alternatives on the basis of environmental scenarios 

Scenario 1: People and their environment. 
 
Figure 7.5.3-1: MCA-score of the alternatives within scenario 1 

Scenario 1 People and their envionment
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* With tunnel 
 
Scenario 1 aims at the protection of people and their living environment. There are 
only slight differences between the alternatives. Alternatives A0 with and without 
tunnel, B, D0 and D1 are the most favourable alternatives. This is mainly caused 
by the aspect noise. These alternatives pass a vast number of towns and cities in the 
Netherlands as well as in Germany. The envisaged acoustic barriers cause a strong 
decrease of noise-affected residential areas.  
 
Alternatives A1, A1north and A3/A2 score relatively most unfavourable in 
comparison with the other alternatives. This is mainly caused by the fact that they 
avoid the residential area of Roermond. This results in a smaller length of acoustic 
barriers causing a smaller decrease of noise-affected area and all in all in a larger 
noise-affected residential area. 

Scenario 2: The natural environment 
 
Figure 7.5.3-2: MCA-score of the alternatives within scenario 2 

Scenario 2 The natural environment
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* With tunnel 
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Scenario 2 aims at the protection of the natural environment.  
Alternatives A0, with and without tunnel, and B score relatively most favourable. 
Alternatives A0, with and without tunnel, score favourable, mainly because direct 
land take is zero, in spite of the intersection of the ‘Meinweg’. The intersection of 
the ‘Meinweg’ is not considered a new intersection because the line is still present 
as a connection between Roermond and Dalheim. 
Alternative B scores relatively favourable, mainly because it causes a minimum in 
direct land take in designated nature areas. 
 
Alternative D2 scores relatively most unfavourable, because the new track near 
Eindhoven causes major impacts on designated nature areas and on areas of 
landscape importance.  
Alternatives A1 and A1north are also relatively unfavourable because of the 
significant impacts on designated nature areas in Germany as well as in the 
Netherlands. Especially the cross-border nature area ‘Schwalm-Nette-Platte mit 
Grenzwald und ‘Meinweg’ is intersected by both alternatives on German territory. 
In respect to landscape, both alternative A1 and A1north intersect the Meuse 
terraces and terrace edges in the Netherlands and the ‘Elmpterwald’ in Germany. 
The ‘Elmpterwald’ is also designated as a protected landscape in order to protect 
and conserve natural resources such as the regional groundwater sources.  
Combination alternative A3/A2 scores relatively unfavourable because it considers 
the combined impacts of both alternative A3 and A2, especially with regard to land 
take, fragmentation (flora and fauna). Alternative A3/A2 combines two deviations, 
which have a substantial impact on the natural environment.  

Scenario 3:  Neutral 
 
Figure 7.5.3-3: MCA-score of the alternatives within scenario 3  

Scenario 3 Neutral scenario
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* With tunnel 
 
Scenario 3 weighs all aspects with the same percentage. No preference is allocated 
to one of the aspects. Figure 7.5.3-3 shows that both alternatives A0 with and 
without tunnel and alternative B are relatively most favourable in comparison with 
the other alternatives. For alternatives A0 with and without tunnel the favourable 
score can be explained by the fact that the existing track will be used to the largest 
extent and that adequate mitigating measures are envisaged in all residential areas 
(e.g. Roermond and Mönchengladbach). The use of the existing line through the 
‘Meinweg’ is considered to have negative impacts due to elevated noise levels, but 
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this does not influence the total score of alternative A0 with and without tunnel. 
For the passage of the ‘Meinweg’, mitigating measures for flora and fauna are 
proposed and when residual effects remain after mitigation, full compensation 
according to national legislation will take place. Land take in the ‘Meinweg’ is 
considered zero, because the line is still present as a connection between Roermond 
and Dalheim. This argumentation is applicable to alternative A3 with and without 
tunnel as well. The additional impact both alternatives will have compared to 
alternative A0 is caused by the curve east of Roermond. 
The favourable score of alternative B can be explained in about the same way. 
Alternative B will also use the existing track for a large extent and therefore causes 
little impacts. This alternative avoids designated areas and densely populated areas 
like Roermond, Venlo and Eindhoven by the construction of curves around them. 
The curves near Roermond and Venlo however cause impacts such as land take 
which causes the difference with alternative A0 with and without tunnel. 
Alternative B however has fewer vibration impacts compared to alternative A0 
with and without tunnel, which is caused by the fact that alternative A0 uses the 
historic line in Roermond, which is currently out of use. Reactivation of track 
results in large vibration impacts. 
 
Alternative A3/A2 has a relatively unfavourable score because it considers the 
combined impacts of both alternatives A3 and A2.  
 
All D-alternatives score relatively unfavourable in comparison with alternative A0, 
because lengthy, new intersections will cause significant impacts on designated 
areas. Alternative D2 will have the largest impact in this respect. 

7.5.4 Phasing 

The alternatives are compared for the criteria within phasing with the weights as 
described in section 7.4.1. This results in a total MCA-score of the alternatives on 
the aspect phasing as shown in figure 7.5.4-1. 
Phasing is determined on the basis of accommodation time and the growth of the 
number of trains. Within accommodation time procedure time and building time 
are distinguished. The procedure time is however equal for all alternatives, so only 
the building time is considered as distinguishing between the alternatives. 
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Figure 7.5.4-1: MCA-score of the alternatives on phasing 

Phasing
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* With tunnel 
 
Alternative A0 is the most favourable alternative. The building time of the existing 
track of alternative A0 between Roermond and Dalheim is short in relation to the 
building time of the tracks in other alternatives. The existing track in alternative A0 
is not in use at this moment, but can be reactivated and is ready to use in the short 
term. This is not the fact for alternative A0 with tunnel, because of the building 
time of the tunnel. For the other alternatives total new track has to be built which 
results in long building time.   
 
The phasing possibilities in relation to the growing number of trains are limited. 
Only new infrastructure that is built to achieve the demanded quality level and not 
on account of capacity reasons can be phased. The minimal phasing possibilities 
are caused by two reasons: 
• The difference between the number of trains in the start situation 

(32 trains/day), 2010 (36 trains/day) and 2020 (43 trains/day) is not significant. 
Because of this, the infrastructure needed in these years does not differ very 
much; 

• The quality level of the Iron Rhine is not chosen as the highest quality level, 
but in between the highest quality level and the lowest cost quality level. 
Therefore most of the new to build infrastructure is closely matched to the 
needed capacity in 2020. This limited extra capacity reduces the phasing 
possibilities. 

 
Only the building of the second track between Dalheim/Abzweig Klinkum and 
Rheydt Gbf (for the A-alternatives) is distinctive between the alternatives. 
Therefore the A-alternatives have better phasing possibilities than the other 
alternatives. 
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7.6 Sensitivity analysis 

In order to check if and in what degree the presented results of the transport and 
environmental aspects change because of a certain alteration of weights, a 
sensitivity analysis is executed. Within the analysis the following alternative 
weight sets are used: 
• Extreme: In this weight set the criteria with the highest weights are raised with 

a maximum of 10% and the criteria with a low weight (5%) are set on 0%. In 
this way the weights are spread out from each other. 

• Conservative: In this weight set the criteria with the highest weights are 
lowered with a maximum of 5% and the criteria with a low weight are raised 
with a maximum of 5%. In this way the weights are closer to each other. 

7.6.1 Transport aspects 

From the sensitivity analysis appears that only small alterations occur in the MCA-
scores, but these result in somewhat larger changes in the ranking of the 
alternatives for transport aspects, as can be seen in figure 7.6.1-1. These changes in 
ranking can be explained by the fact that the MCA-scores of most alternatives are 
very close to each other. However, in all situations the best scoring alternative 
remains the same (B) and an intermediate (A2, A3, A3 with tunnel) and a relatively 
unfavourable scoring group (A0, A0 with tunnel, A1, A1n, A3/A2, D0, D1 and D2) 
can be distinguished.   
 
Figure 7.6.1-1: Results sensitivity analysis on transport aspects 
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7.6.2 Environmental aspects 

For every scenario within the environmental aspects a sensitivity analysis is 
executed.  
 
Figure 7.6.2-1 and 7.6.2-2 present the changes in the MCA-scores of the 
alternatives after executing the sensitivity analysis. The considered scenarios are: 
• Scenario 1, aiming at the protection of people and their living environment; 
• Scenario 2, aiming at the protection of the natural environment; 
• Scenario 3, aiming at a neutral point of view. 

Sensitivity analysis on scenario 1 
The result of the sensitivity analysis of scenario 1, presented in figure 7.6.2-1, 
shows small alterations in the MCA-scores. The ranking of alternatives is only in a 
minor degree influenced. These changes in ranking can be explained by the fact 
that the MCA-scores of most alternatives are very close to each other.  
 
Figure 7.6.2-1: Results sensitivity analysis on environmental aspects, scenario 1 
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* With tunnel 
 
Alternatives A0, A1north and A3/A2 remain relatively unfavourable in comparison 
with the other alternatives. Alternative B remains relatively favourable, but in the 
extreme weight set alternatives D1 and D2 are relatively favourable. The small 
differences between the alternatives remain visible within the sensitivity analysis. 

Sensitivity analysis on scenario 2 
The results of the sensitivity analysis of scenario 2, shown in figure 7.6.2-2 shows 
small alterations in the MCA-scores. The ranking of alternatives hardly changes. 
Only in those cases where the MCA-scores of alternatives are very close to each 
other, the ranking may change somewhat. It is however, eminent that alternatives 
A1, A1north, A3/A2 and D2 remain relatively unfavourable. Alternative A0, both 
with and without tunnel, remain relatively favourable in comparison with the other 
alternatives throughout the sensitivity analysis.  
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Figure 7.6.2-2: Results sensitivity analysis on environmental aspects, scenario 2 
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Sensitivity analysis on scenario 3 
For scenario 3 (neutral), all weights are equally divided between aspects. Because 
the equal distribution is taken as a starting point it is neither relevant, nor useful to 
perform a sensitivity analysis for the neutral scenario. 

7.6.3 Phasing 

The theme phasing only has two criteria (accommodation time and growth of the 
number of trains) that are equally weighed. If weights are changed alternative A0 
will anyhow remain the most favourable alternative.  

7.7 Costs  

The total costs including project costs and costs of mitigating and compensating 
measures of all alternatives are presented in table 7.7-1. 
 
These costs are calculated with unit prices based upon the average of unit prices in 
Belgium, the Netherlands and Germany in the year 2001. Per country these unit 
prices differ a lot and must be considered an indicative cost-estimate with only 
limited realistic value. The results are however suitable to compare the 
alternatives on costs.  
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Table 7.7-1: Costs (price level 2001) 
Alternative 

Criterion 
A0 A0* A1 A1n A2 A3 A3* A3/A2 

Technical costs (million �) 210 380 360 340 250 270 440 310 
Costs of mitigating measures (million �): 
1) acoustic barriers and fauna crossings in 

accordance with the international 
standard 

2) acoustic barriers in accordance with 
national standards and fauna crossings 
in accordance with the international 
standard 

 
101 

 
 

92 

 
90 

 
 

81 

 
73 

 
 

57 

 
77 

 
 

61 

 
91 

 
 

81 

 
92 

 
 

77 

 
82 

 
 

67 

 
88 

 
 

74 

Costs of compensating measures (million �) 76 53 49 52 66 77 54 67 
Total costs in accordance with 1) (million �) 400 530 490 470 410 440 580 470 
Total costs in accordance with 2) (million �) 380 520 470 460 400 430 570 460 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

Technical costs (million �) 330 410 470 430 
Costs of mitigating measures (million �): 
1) acoustic barriers and fauna crossings in 

accordance with the international 
standard 

2) acoustic barriers in accordance  with 
national standards and fauna crossings 
in accordance with the international 
standard 

 
73 

 
 

86 

 
108 

 
 

141 

 
95 

 
 

129 

 
91 

 
 

109 

Costs of compensating measures (million �) 42 53 49 92 
Total costs in accordance with 1) (million �) 450 580 620 620 
Total costs in accordance with 2) (million �) 460 610 650 640 

 
The results of the costs (technical costs, costs of acoustic barriers and fauna 
crossings in accordance with the international standard and costs of compensating 
measures) per alternative are presented in figure 7.7.1-1.  
 
Figure 7.7.1-1:  Total costs of the different alternatives 
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Alternative A0 without tunnel can be realised for the least costs, because it uses the 
existing tracks to the largest extent and requires only minor adaptations to the 
existing track. A substantial part of the costs for alternative A0 is formed by costs 
for mitigation and compensation. Alternative A0 is, in respect to costs, followed by 
alternative A2 and alternative A3 without tunnel. Both alternatives also use the 
existing track to a large extent and contain relatively small deviations. A 
substantial part of the costs for alternative A3 is formed by costs for mitigation and 
compensation. 
Alternatives A0 and A3 with tunnel are approximately 170 million Euro more 
expensive than alternatives A0 and A3 without tunnel.  
 
Alternatives D1 and D2 are the most expensive alternatives. This is caused by the 
large number of existing level crossings between road and railway in the 
Netherlands that have to be adapted to level-free crossings, because of the increase 
of the number of trains. In the Netherlands these adaptation are necessary to 
maintain the current safety level. Alternatives D1 and D2 have a much longer 
length in the Netherlands in comparison to the other alternatives. A substantial part 
of the costs for alternative D2 is formed by costs for mitigation and compensation. 
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8 Evaluation and conclusions 

8.1 Introduction 

In chapter 7 the different alternatives for the Iron Rhine are compared with each 
other on the basis of the following themes:  
• transport aspects; 
• environmental aspects (using three scenarios); 
• costs; 
• phasing.  
 
Each theme has its more and less favourable alternatives. To facilitate an indication 
of the most favourable alternative a comparison of alternatives on all themes 
simultaneously is necessary. A comparison where weights are allocated to the 
different themes is however not desirable, because allocating weights to the 
different themes implies a political choice, which can be different for each country 
involved. 
  
On the basis of the results of the comparison of alternatives by theme it is however 
possible to present a general overview of the total score of an alternative. Some of 
the alternatives are relatively favourable for more themes in comparison to others. 
To gain insight in this total score, the alternatives could be compared with an 
average score per theme. This approach involves the following steps:  
1. Determination of the average MCA-score per theme (transport aspects, 

environmental aspects, phasing and costs) (section 8.1); 
2. Determination if the MCA-score of the alternative is situated below or above 

the average MCA-score (section 8.2); 
3. Analysis of the results of step 2 aiming at a selection of the less and more 

favourable alternatives (section 8.3).  
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8.2 Average score per theme 

In this section the average MCA-score per theme is presented in order to determine 
which alternatives score above and which alternatives score under an average 
value23.  

Transport aspects 
The MCA-scores of transport aspects, which are determined in the framework of 
the comparison of alternatives, are presented in table 8.2-1. They are graphically 
presented in chapter 7 (figure 7.5.1-1). 
 
Table 8.2-1: MCA-scores for transport aspects 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

MCA-score 0.53 0.53 0.54 0.54 0.38 0.42 0.42 0.60 
* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

MCA-score 0.24 0.75 0.66 0.90 
 
The average MCA-score for transport aspects is 0.54. 

Environmental aspects 
The MCA-scores of the environmental scenarios, which are determined in the 
framework of the comparison of alternatives, are presented in table 8.2-2. They are 
graphically presented in chapter 7 (figure 7.5.3-1 to 7.5.3-3). 
 
Table 8.2-2: MCA-scores for the environmental aspects per environmental scenario 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

MCA-score scenario 1 0.40 0.39 0.53 0.52 0.47 0.48 0.47 0.54 
MCA-score scenario 2 0.18 0.19 0.47 0.44 0.31 0.36 0.36 0.49 
MCA-score scenario 3 0.30 0.30 0.49 0.45 0.40 0.39 0.39 0.48 

* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

MCA-score scenario 1 0.31 0.37 0.39 0.46 
MCA-score scenario 2 0.23 0.33 0.38 0.76 
MCA-score scenario 3 0.29 0.42 0.45 0.57 

 
• The average MCA-score for environmental aspects scenario 1 (people and their 

environment) is 0.44; 
• The average MCA-score for environmental aspects scenario 2 (natural 

environment) is 0.38; 
• The average MCA-score for environmental aspects scenario 3 (neutral) is 0.41. 

                                                      
23 As explained in chapter 7 the lower the MCA-score the better. 
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Phasing 
The MCA-scores of the environmental scenarios, which are determined in the 
framework of the comparison of alternatives, are presented in table 8.2-3. They are 
graphically presented in chapter 7 (figure 7.5.4-1). 
 
Table 8.2-3: MCA-scores for phasing 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

MCA-score 0 0.50 0.50 0.50 0.50 0.50 0.50 0.50 
* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

MCA-score 1.00 1.00 1.00 1.00 
 
The average MCA-score for phasing is 0.63. 

Costs 
The absolute costs (technical costs, costs of mitigating and compensating measures 
in accordance with the international standard) are converted to a MCA-score in the 
same way as the other aspects (chapter 7; section 7.2) and presented in table 8.2-4.  
 
Table 8.2-4: MCA-scores for costs in accordance with the international standard 

Alternative 
Criterion 

A0 A0* A1 A1n A2 A3 A3* A3/A2 

MCA-score 0.62 0.85 0.78 0.75 0.66 0.71 0.94 0.75 
* With tunnel 
 

Alternative 
Criterion 

B D0 D1 D2 

MCA-score 0.72 0.92 1.00 1.00 
 
The average MCA-score for costs is 0.81. 

8.3 Analysis 

On the basis of the average MCA-scores alternatives that score better (most 
favourable) than the average and alternatives that score worse (least favourable) 
than the average are determined. This is graphically presented in figure 8.3-1. 
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Figure 8.3-1: More and less favourable alternatives per theme  
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On the basis of figure 8.3-1 the following categories of alternatives can be 
distinguished: 
• More favourable alternatives: alternatives that score above average for 4 or 

more themes; 
• Moderate favourable alternatives: alternatives that score above average for 3 or 

more themes; 
• Less favourable alternatives: alternatives that score above average for 2 themes 

or less. 
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More favourable alternatives 
Alternatives A0 without and with tunnel, A2, A3 without and with tunnel and B are 
considered relatively more favourable in comparison to the other alternatives. The 
more favourable alternatives are characterised by the fact that they use existing 
track to the largest extent. Using existing track results in relatively low costs and 
limited land take, thus limiting environmental impacts. 
 
Alternative A0 without tunnel 
This alternative, passing through Roermond and Mönchengladbach, is the only 
alternative that is favourable on all 6 themes. Land take within this alternative is 
limited, because of the use of existing track, which results in limited impacts on 
aspects as groundwater, nature, landscape and agriculture. Where negative impacts 
are expected, adequate mitigating and compensating measures are envisaged.  
 
Alternative A0 has the best phasing possibilities. The track is already at its future 
position and only minor measures have to be taken. The building time is very short 
and it is possible to build parts of the new infrastructure in a later stage, if required 
by increasing number of trains. Because of the extensive use of existing track, the 
costs of this alternative are relatively low. 
 
Alternative A0 with tunnel  
This alternative passes through Roermond and Mönchengladbach and has a tunnel 
in the ‘Meinweg’. The land take within this alternative is limited because of the 
extensive use of existing track. The tunnel within this alternative is projected on the 
location of existing track. This results in limited impacts on aspects as 
groundwater, nature, landscape and agriculture.  
 
The tunnel in the ‘Meinweg’ mitigates the impacts of fragmentation and noise and 
no additional mitigating and compensating measures will be necessary for the 
passage of the ‘Meinweg’. At other locations where negative impacts are expected, 
adequate mitigating and compensating measures are envisaged.  
 
A new tunnel has to be built in the ‘Meinweg’ before trains can run. It is possible 
to build parts of the new infrastructure in a later stage, if required by the increasing 
number of trains. Therefore the phasing possibilities are relatively good. The 
construction of a tunnel is however costly. The costs of this alternative are 
relatively high, despite the extensive use of existing track.  
 
Alternative A2 
Alternative A2 passes via Roermond and Mönchengladbach and has a diversion 
south of the ‘Meinweg’ (after the Dutch/German border the earthworks of the 
former railway line Wassenberg - Dalheim are used). This new diversion results in 
impacts on the borders of the ‘Meinweg’ in the field of nature and landscape at the 
location of the new line. In Germany the designated nature area ‘Helpensteiner-
Bachtal-Rothebach’ is affected. At locations where negative impacts are expected, 
adequate mitigating and compensating measures are envisaged. The overall 
impacts on the natural environment are however limited.  
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A new diversion south of the ‘Meinweg’ has to be built before trains can run. It is 
possible to build parts of the new infrastructure in a later stage, if required by the 
increasing number of trains. Therefore the phasing possibilities are relatively good. 
The costs of alternative A2 are relatively low because of the short length of the 
new track. 
 
Alternative A3 without tunnel 
Alternative A3 includes an eastern diversion around the residential areas of 
Roermond and passes through the ‘Meinweg’ and Mönchengladbach. A passage 
through the residential areas of Roermond would imply that, due to legislation, 
acoustic barriers had to be placed in these areas. These acoustic barriers would 
result in a decrease of noise-affected areas as for alternatives A0 and A2. For 
alternative A3 adequate mitigating measures are envisaged on the diversion, but the 
existing track through the city of Roermond will be devoid of mitigating measures. 
This means that there will be no decrease of noise- affected areas and the overall 
score for ‘people and their environment’ is slightly negative in comparison to other 
alternatives.  
Land take within the ‘Meinweg’ is limited, because of the extensive use of existing 
track, which results in limited impacts on groundwater, nature, landscape and 
agriculture.  
 
A new diversion east of Roermond has to be built before trains can run. The new 
diversion results in higher impacts of fragmentation, nature and landscape at the 
location of the new line. At locations where negative impacts are expected, 
adequate mitigating and compensating measures are envisaged. The overall 
impacts on natural environment of the diversion and the passage of the ‘Meinweg’ 
are however limited, because the new track combines effectively with the highway 
A73. 
 
It is possible to build parts of the new infrastructure in a later stage, if required by 
the increasing number of trains. Therefore the phasing possibilities are relatively 
good. The costs of alternative A3 are relatively low because of the short length of 
the new track. 
 
Alternative A3 with tunnel 
Alternative A3 with tunnel combines the route of alternative A3, including the 
diversion around Roermond, with the tunnel as described with alternative A0. The 
tunnel in the ‘Meinweg’ mitigates the impacts of fragmentation and noise and no 
additional mitigating and compensating measures will be necessary for the passage 
of the ‘Meinweg’. At other locations where negative impacts are expected, 
adequate mitigating and compensating measures are envisaged. The new diversion 
around Roermond is described in the previous section. 
 
A new diversion east of Roermond and a tunnel in the ‘Meinweg’ have to be built 
before trains can run. It is possible to build parts of the new infrastructure in a later 
stage, if required by the increasing number of trains. Therefore the phasing 
possibilities are relatively good. The construction of the new diversion around 
Roermond in combination with the tunnel through the ‘Meinweg’ results in high 
costs for this alternative. 
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Alternative B 
This alternative passes via Roermond, Venlo and Viersen. Alternative B scores 
positive on transport aspects like transport time, mainly because of the short length 
of this alternative. This outcome is however somewhat exaggerated, because the 
difference between the alternative B and the other alternative is maximal 20 
minutes on a total theoretical transport time of approximately 175 minutes.  
 
Alternative B avoids large residential areas like Roermond, Venlo and 
Mönchengladbach. The alternative avoids natural areas like the Meinweg to a large 
extent as well. The main impacts on residential area (e.g. noise) are caused by the 
new curve at Viersen. At locations where negative impacts are expected, adequate 
mitigating and compensating measures are envisaged. The total environmental 
impacts are however limited because of the short length of the new curves.  
 
The phasing possibilities for alternative B are limited because almost all new 
infrastructure has to be build at once. New curves have to be built at Roermond, 
Venlo and Viersen before trains can run. The short length of the new curves results 
in relatively low costs. 

Moderate favourable alternatives 
Alternative D0 is considered moderately favourable. The amount of new track is 
limited in this alternative, thus resulting in relatively limited environmental 
impacts. The costs on the other hand, are relatively high.  
 
Alternative D0 
Alternative D0 passes via Eindhoven, Venlo and Viersen, avoids large residential 
areas like Weert, Roermond and Mönchengladbach. The alternative avoids natural 
areas like the ‘Weerter and Budelerbergen’ to a large extent. The main impacts on 
residential area (e.g. noise) are caused by passage through Venlo and Viersen. At 
locations where negative impacts are expected, adequate mitigating and 
compensating measures are envisaged. The total environmental impacts are 
however limited because of the short length of the new curves.  
 
The phasing possibilities for alternative D0 are limited because almost all new 
infrastructure has to be build at once. New curves have to be built at Weert, 
Eindhoven and Viersen before trains can run. The costs of alternative D0 are high, 
in spite of the short length of the new curves, because of the large number of level 
crossings that has to be transformed into level free crossings in the Netherlands.  

Less favourable alternatives 
The less favourable alternatives are A1, A1n, A2/A3, D1 and D2. These 
alternatives mainly score negative on the environmental aspects, caused by the long 
length of new track. 
 
Alternative A1 
Alternative A1 passes via Roermond-North and Mönchengladbach, but north of the 
Meinweg and avoids most residential areas of Roermond. Parts of the new line 
result in impacts on the ‘Elmpterwald’ and in higher impacts of fragmentation, 
nature and landscape at the location of the new line.  
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A new connection between Roermond and the east of Dalheim (Abzweig Klinkum) 
has to be built before trains can run. It is possible to build parts of the new 
infrastructure in a later stage, if required by the increasing number of trains. 
Therefore the phasing possibilities are relatively good. The costs of alternative A1 
are high because of the large amount of new track. 
 
Alternative A1north 
Alternative A1north passes Roermond, the ‘Meinweg’ and Mönchengladbach just 
like alternative A1, but deviates from this alternative between Roermond and the 
Dutch/German border’. Parts of the new line result in impacts on the 
‘Elmpterwald’ and in higher impacts of fragmentation, nature and landscape at the 
location of the new line.  
 
A new connection between Roermond and east of Dalheim (Abzweig Klinkum) 
has to be built before trains can run. It is possible to build parts of the new 
infrastructure in a later stage, if required by the increasing number of trains. 
Therefore the phasing possibilities are relatively good. The costs of alternative 
A1north are high because of the large amount of new track. 
 
Alternative A3/A2 
Alternative A3/A2 passes via Roermond and Mönchengladbach, but includes 
diversions around the residential areas of Roermond and around the ‘Meinweg’. 
These diversions are described in the paragraphs about alternative A2 and 
alternative A3. 
 
The total length new track is however relatively long, which results in high impacts 
of fragmentation, nature and landscape at the location of the new lines. At locations 
where negative impacts are expected, adequate mitigating and compensating 
measures are envisaged.  
 
New diversions west of Roermond and south of the ‘Meinweg’ have to be built 
before trains can run. It is possible to build parts of the new infrastructure in a later 
stage, if required by the increasing number of trains. Therefore the phasing 
possibilities are relatively good. The costs of alternative A3/A2 are high because of 
the large amount of new track. 
 
Alternative D1 
Alternative D1 passes via Eindhoven, Venlo and Viersen, avoids large residential 
areas like Weert, Roermond and Mönchengladbach. The alternative avoids natural 
areas like the ‘Weerter and Budelerbergen’ to a large extent as well. The main 
impacts on residential area (e.g. noise) are caused by passage through Venlo and 
Viersen. At locations where negative impacts are expected, adequate mitigating 
and compensating measures are envisaged. The total environmental impacts are 
high, because of the long length of the new curve at Weert.  
 
The phasing possibilities for alternative D1 are limited because almost all new 
infrastructure has to be built at once. New curves have to be built at Weert, 
Eindhoven and Viersen before trains can run. The costs of alternative D1 are high 
because of the long length of new track and the large number of level crossings that 
has to be transformed into level-free crossings in the Netherlands. 
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Alternative D2 
This alternative passes via Eindhoven, Venlo and Viersen. Alternative D2 avoids 
large residential areas like Weert, Roermond and Mönchengladbach, but passes 
through the residential area of Venlo. The alternative avoids natural areas like the 
‘Weerter and Budelerbergen’ to a large extent as well. The main impacts on 
residential area (e.g. noise) are caused by passage through Venlo and Viersen. At 
locations where negative impacts are expected, adequate mitigating and 
compensating measures are envisaged. The total environmental impacts are high, 
because of the long length of the new curve at Eindhoven.  
 
The phasing possibilities for alternative D2 are limited because new curves have to 
be built at Weert, Eindhoven and Viersen before trains can run. Almost all new 
infrastructure has to be build at once. The costs of alternative D2 are high, because 
of the long length of new track and the large number of level crossings that has to 
be transformed into level-free crossings in the Netherlands.  
 
Alternative D2 is the only alternative that is unfavourable on all 6 themes. 
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A  
Abiotic factors Factors, which concern non-living processes like wind, water, soil 

forming etc 
Accessibility The extent of absence of physical obstructions for slow traffic 

between residential areas or parts of a residential area. 
Acoustic barriers  Walls or screens (e.g. earthworks, concrete, wood or glass that are 

next to the (rail)road, which decrease noise nuisance to a certain 
extent 

Alternative A possible solution to a certain problem 
Assessment criterion Criterion on which a certain topic is being evaluated 
Autonomous 
development 

Developments, that occurs when none of the alternatives are being 
carried out. Local developments, government policy and natural 
processes influence them 

 
B 

 

Bank Slope 
Barrier effects • A situation very difficult to pass by humans, animals or plant 

distribution 
• Obstruction of migration routes for fauna (example: road, 

railroad) 
Bi-courant equipment Train equipment, suitable for two systems. Example: Locomotive 

capable to use Dutch and German systems. 
Bottleneck A location or topic where problems occur and only one or very few 

options are possible 
 
C 

 

Calamity Disaster, big accident, unexpected occurrence 
Catchment area • Area around a pumpstation where drinking water is being 

pumped up  
• Area which collects the water from one river system 

Combining The placement of new linear infrastructure as close as possible next 
to existing linear infrastructure to avoid diffusion and to 
concentrate sources of (noise) inconvenience 

Compensation Stimulating of ecological functions and values in a area in order to 
replace ecological functions and values that have been ruined or 
decreased by building and using of infrastructure 

Construction Human-made part of the railroad, made for example of concrete or 
steel to cross another railroad, railroad, river etc. 

Contour Line on a map drawn by connecting points with an equal value on 
the same matter; by example: noise level 

Crosstie Part of the sub-roadbed. Sheer to the crossties the rails are being 
attached. The crosstie guarantees the right rail width and the equal 
load of the ballastbed  

Cultural heritage Buildings or landscapes made or influenced by humans, that must 
be preserved (see monuments) 

Cultural landscape A landscape developed under the influence of humans 
Cumulation Added effects as a result of more, possibly dissimilar, sources 
Cunette Improvement of the upper soil to fortify the soil for construction 

activities. 
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D 

 

dB(A) Unit of noise level. dB stands for decibel. A is for A-scale, a scale 
which represents the sensibility of the human hearing 

Decibel Unit to express noise level on a logarithmic scale  
Destruction The absolute quantitative loss of area because of the physical 

presence of a railroad including the landtake of connected 
infrastructural facilities 

Disturbance  The absolute quantitative loss of habitat area because of the impact 
of noise or artificial light 

Drain (by means of 
mills) 

Method used to keep polders free from water  

Drainage The drain of water through the soil and through the system of 
waterways 

 
E 

 

Earthworks Earth structure on which a road or railroad is constructed 
Ecoduct Tunnel perpendicular to a (rail)road, so animals can pass the 

infrastructure safely 
Ecology Science studying the relationship between organisms and their 

environment 
Ecosystem • A spatially limited system existing of (groups of) organisms 

and a-biotic elements in a certain space, including all mutual 
relations. 

• The relations and he interactions between living elements 
mutually and between living and non-living elements in a 
certain biotope (for example: a swamp or a meadow) 

Effect The influence of an intended activity on an environmental 
characteristic 

E.I.A. (procedure) Environmental Impacts Assessment. Procedure that consists of 
making, and evaluating and using an E.I.S. in the decision making 
process. As well as the afterwards evaluating the predict impacts on 
the environment 

E.I.S. (report) Environmental Impacts Statement. A public document, in which the 
environmental impacts of an intended activity and considereD-
alternatives are described systematically and objectively  

Excavated Activity to construct a route below ground level 
 
F 

 

Fauna The total of existing animal species in a certain area 
Foraging  Animals wandering an area in search of forage or food 
Flora The total of existing plant species in a certain area 
Flow regime of a river The way a rivers flows in the landscape 
Fly-over (junction) A railway crossing on two different levels 
Fragmentation Process in the landscape that as a result of intersection by 

infrastructure affects certain areas. These barriers obstruct exchange 
between populations or enlarge the mutual distance  
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G 

 

GR Group Risk; the probability that a significant number of people of 
at least a certain size, are lethally affected by a train accident 
involving hazardous substances 

Groundwater depletion Deterioration of the quality of a habitat as a result of the descending 
of the groundwater level or decreasing of the seepage 

Groundwater depletion 
sensitive 
vegetation/flora 

Vegetation or plant species that are dependent to groundwater or 
seepage at their location 

 
H 

 

Habitat Definition of a certain biotope 
Hydrology Science of groundwater(flows) in the soil 
 
I 

 

Intensities The number of trains using a certain section of railroad 
Intermodality Transport with several modalities (road, railroad, by ship or 

pipeline) 
Intersection Cutting through 
IR Individual Risk; the probability that one person at a set distance is 

lethally affected by a train accident involving hazardous substances  
 
L 

 

Landscape integration The way a proposed route fits in the landscape 
Landscape patterns Those elements in the landscape that together form a recognizable 

pattern like plot directions, dikes, lane structures etc. 
Landtake The area that is extracted by new infrastructure or extension of 

infrastructure  
Limit Value not to be exceeded, for example noise preference limits 
 
M  
Migration  To pass usually periodically from one region or climate to another 

for feeding or breeding 
Mitigating measure A measure to compensate the negative effect of an intended activity 

(like a railroad) on his own place 
Monument Archaeological valuable object or a valuable object concerned with 

the history of civilisation.  
Multi-functional 
equipment 

Train equipment, suitable for two railway systems. Example: 
Locomotive capable to use Dutch and German systems 

 
N 

 

Noise Changes in air pressure which are perceptible by the human hearing 
Noise abatement area An area in which silence must be preserved 
Noise contour A line on a map that indicates where the sound level is equal to a 

certain level  
Noise emission A rate for the amount of noise that is radiated by the railroad to the 

environment 
Noise nuisance Danger, damage or nuisance due to noise 
Noise sensitive A building or an area sensitive to noise. Examples are residences, 

hospitals, day nurseries and trailer areas 
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P 

 

Period of judgement A period of time in which a day is divided, so it can be evaluated on 
limit  values for, for example, noise 

Proposed route Location of a (rail)road 
Proposed route 
alternative 

Combination of proposed route sections and units between 
interchanges over the total proposed route 

Protection zone Zone around a catchment area for groundwater extraction 
 
R 

 

Radius The sharpness of a curve expressed in the radius of the circle it 
describes 

Received noise level Twenty-four hours value of the equivalent noise level in dB(A) 
Reliability Percentage a railroad is available for running trains on time. The 

reliability can be negative influenced by delays, malfunction etc. 
Remediate Taking measures at the source to decrease present risks or noise 

nuisance 
Residential structures Objects for permanent living, including apartment houses, 

residential areas and occasional houses 
Risk Rate of consequences of a certain activity connected to the chance 

the activity occurs (Chance x Consequence) 
Roadbed The construction that guarantees the carrying and guiding of the 

train and lays on top of the sub road bed 
• Ballast construction consists of: ballast, cross ties, rails, 

switches and connection material 
• Construction without ballast consists of: continuous concrete 

plate, rails, switches and a rubber synthetic mould mass in 
which the rails are laying 

Rural Areas (e.g. woodlands, agricultural areas) outside residential and 
industrial areas 

 
S 

 

Section A part of the railroad on which only one train can drive 
Seepage (upward) Groundwater flow in upward direction resulting in the welling of 

groundwater on the surface through drains or capillary raise 
Soil structure Composition of the depth measured in depth 
Source measure Measures taken at the source, focusing on the removal or pushing 

back of the causes of the risks or noise 
Study area Area in which relevant effects can occur (Size may vary per effect) 
 
T 

 

Target value Value that corresponds with the quality target 
 
U 

 

Urban  Residential and industrial areas 
 
V 

 

Vegetation Spontaneously grown deck of plant species, often with a 
characteristic species combination for a certain location 

 
W 

 

Worst case Worst situation imaginable  
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Annex 3  List of design plans 
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The plans that are marked in the matrix are applicable to the alternative that is 
mentioned in the column.  
 
  Alternative        
Number Drawing name A0 A1 A1N A2 A3 B D0 D1 D2 
IR.A/B.001 Belgian/Dutch border - Budel                  
IR.A1.002 Roermond-North - Dutch/German border                  
IR.A1N.002 Roermond-North - Dutch/German border                  
IR.A1.003 Dutch/German border - Elmpt                  

IR.A1N.003 Dutch/German border - Elmpt                  
IR.A1.004 Elmpt - Connection Klinkum                  
IR.A2.002 Herkenbosch - Dutch/German border                  
IR.A2.003 Dutch/German border - Connection Klinkum                  
IR.A3.002 Roermond North - Herkenbosch                  
IR.A0A3.003 Dutch/German border -Connection Klinkum                  

IR.A.005 
Connection Klinkum-Mönchengladbach 
Rheindahlen           

 
      

IR.A.006 
Mönchengladbach Rheindahlen – Rheydt 
Güterbahnhof           

 
      

IR.A.007 Indicative longprofile at Dutch/German border                  

                     

IR.B.002 Curve at Roermond-Swalmen                  

IR.B.003 Swalmen-Tegelen                  

IR.B.004 Tegelen-curve at Venlo                  

IR.B.005 Indicative longprofile Curve at Venlo                  

                     
IR.D0.001 Curve at Weert                  
IR.D1.001 Curve at Weert                   
IR.D0D1.002 Curve at Eindhoven                  
IR.D2.002 Connection Heeze - Mierlo                  
IR.D2.003 Mierlo - Someren                  
IR.D2.004 Someren - Asten                  
IR.D2.005 Asten - Connection Deurne                  
IR.B/D.006 Kaldenkirchen - Boisheim                  
IR.B/D.007 Boisheim - Dülken                  
IR.B/D.008 Connection line 2510 - Curve at Viersen                  
IR.B/D.009 Curve at Viersen - Connection line 2520                  
IR.B/D.010 Indicative longprofile curve at Viersen                  
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Annex 4  Plan of the alternatives 



 
   
  256 
 
 

 
 
 

 

D a lheim

W eg berg

Teg elen

Re uver

Sw a lm en

M eu
se

M e
use

M ö nchengla db a ch

Ro erm o nd

Venlo

M
e
use

W e e rt

A
7
3

A67

A2

A 5 7

Ka ldenkirche n

N eerp elt

Rhe inda hlen

Viersen

Bud el

D ülken Anra th

Herkenbo sch

The  N e the rla nd s

G e rm a ny

Rhe ydt

Be lg ium

D 2

D 0/D 2

D 1

D 0/D 1

M e inw e g

A2

A67

B

A 1n

A 1
A 3

A 2

A40

Eind ho ve n

Elm p t

A52
Airfie ld

Abzw eig  
Klinkum

Heeze

D eurne

Helm ond

G eldrop

B, D 0, D 1, D 2

Blerick

H isto ric  ro ute /A lte rna tive  A 0

D e via tio n o the r a lte rna tive s to  a lte rna tive  A 0  


