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Summary of the report

Nine presenters and eleven panelists at the workshop shared their views on low water and
discussed the challenges facing Rhine navigation with the 150 participants present. The
workshopds objective, which was to help i

with the low water phenomenon and stimulate discussion on coping strategies, was supported
through active participation of high-level participants from industry, administration, river
commissions, universities and research institutes from six European countries as well as
representatives from the European Commission. This diversity of participants favored a
discussion of the challenges of low water from several perspectives and forged a unique
opportunity to address the points of view

players. As concluding remark,t he f act was highlighted that

solutions to address the low water challenges being faced by the inland navigation sector. A
range of actions needs to be taken rapidly regarding adaptation of fleet, infrastructure, logistics
and storage concepts, as well as implementation of digital tools, in order to ensure that inland
navigation remains a reliable mode of transport and to avoid a permanent shift away from
inland waterways to other transport modes. The measures required are already well-known
and available, but it is now time to make a first step towards implementation. To support this,
there is consensus among inland navigation key actors that funding and financing solutions
must be made available.

Legal notice

Neither the CCNR, nor the CCNR Secretariat or any person acting on behalf of the CCNR is
responsible for any use made of the information contained in this report.
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1. Introduction

The Reflection Paper that follows is a collection of statements and information shared at the CCNR
workshop on low water and effects on Rhine navigation held on 26 November 2019 in Bonn.

The document has been prepared by the CCNR Secretariat. However, it reflects the views only of the
workshop participants and the CCNR cannot be held responsible for any use which may be made of the
information contained therein.

In 2020, the CCNR agreed to ext end <chapter 5 on Anext stepso wit

measures/projects to help inland navigation overcoming the challenges related to the low waters. The
second edition of the reflection paper was validated by the competent committees beginning of 2021 for
publication on the CCNR website.

1.1. General information

In the aftermath of the extreme low water period in 2018, the CCNR decided to organise a workshop on
low water in coordination with the International Commission for the Protection of the Rhine (ICPR) and
the Commission for the Hydrology of the Rhine (CHR). In addition to these two international
organisations, 150 participants, including representatives of waterway administrations, ports and
terminals, associations of the shipping industry and shippers, environmental associations, engineering
offices and river commissions participated. Nine presentations were made and 11 panellists shared their
views on low water and discussed the challenges facing Rhine navigation today. The aim of the
workshop was to help inland navigation overcome challenges associated with the low water
phenomenon and stimulate discussion on strategies of how to cope with these situations. This was
supported by the active participation of high-level attendees from industry, administration, river
commissions, universities and research institutes from six European countries as well as
representatives from the European Commission. The diversity of participants favoured a discussion on
the challenges of low water from several perspectives and forged a unique opportunity to address the
points of view from a wide spectrum of inland

1.2. Hydrology
The workshop heard that a low water period for the Rhine, with its dynamic water flow such as that in

2018 was not unprecedented and therefore could also be anticipated in the future. Over the past 200
years, there have been 15 years in which the Rhine has experienced an at least comparable number of

navi gat

days whi ch, in terms of todayobs infrastructure reqi

navigation, and five of them were significantly more severe. Admittedly, 14 of these 15 years (2018 is
the only exception) were before 1972. In terms of low water discharges, and according to the ICPR low

water cIassificationl, the event on the southern Upper Rhine can be classified as a "rare" event (return
period once in 15 years) and for the rest of the Rhine - downstream from Worms - as a "very rare" event
(return period once in 40 years). With regard to the duration of low water, the event on the Upper and
Middle Rhine can be classified as an "extremely rare" event with a return period of once in 50 years,
and for the Rhine below the confluence with the Moselle, as an extremely rare event with a return period
of once in 100 years.

Compared to other European rivers, however, the Rhine has a relatively balanced run-off regime.

1 see al so | CRP report on an Ailnventory of t he
https://www.iksr.org/fileadmin/user_upload/DKDM/Dokumente/Fachberichte/EN/rp_En_0248.pdf
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Figure 1: Days with a discharge lower than the equivalent discharge GIQ (Source: WSV)
1.3. Morphology

In the shallowest section of the Middle Rhine valley, particularly between Mainz and St. Goar, the low
water period was an enormous challenge for inland water transport.
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Figure 2: Longitudinal section of the Rhine (Source: WSV)
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In this section, a navigable channel depth of 1.90 m is available 345 days per year, classified by the
German waterways and shipping administration as a bottleneck. Nevertheless, the Rhine is the most
important inland waterway in Europe and the gateway for Switzerland to the open sea.
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1.4. Inland Waterway Transport (IWT)

Since 1945 cargo transported on the Rhine has been growing constantly and is expected to grow further.
In 2017, a total of 151 million tonnes of cargo were transported through Emmerich, and some 200 million
tonnes are expected for 2030.
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Figure 3: Development of cargo transport at Emmerich (1945 till 2007, source: WSV, DESTATIS)

In the past decades, the traffic increased by a factor of 5 to 10. At the same time, vessels on the Rhine
became twice as large and the infrastructure was adapted to the increasing size of ships. However,
storage capacity for riparian shippers and the industry decreased significantly. With the hydrology of the
Rhine being almost constant, this has led to a significant increase of vulnerability of Rhine navigation.
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Figure 4: Developments in Rhine navigation (Source: WSV)
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1.5. Transversal key takeaways

Knowing that the Rhine hydrology is a given factor, the solutions to strengthen the resilience of inland
water transport must originate from other factors. However, there are no one size fits all solutions,
therefore a combination of measures is needed. Measures need to be taken regarding adaptation of
fleet, infrastructure, logistics and storage concepts, as well as implementation of digital tools, in order to
ensure that inland navigation remains a reliable mode of transport and to avoid a permanent shift away
from inland waterways to other transport modes. At the same time, the extreme low-water period in 2018
has also shown that such events, with regard to the industrial processes concerned, cannot be controlled
by short-term modal shift.
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Figure 5: Fields of future activities (Source: WSV)

The workshop also identified the need for a continuous intensive dialogue between the industrial,
logistical, political and environmental stakeholders. In particular, it is essential to allow these players
to put their ideas and visions for the future at the forefront so as to find the right balance between
infrastructure and fleet development on the one hand, and preservation of biodiversity and water
protection on the other hand.

The low water in 2018 was a wake-up call. Despite their negative consequences, they also allowed the
sector to take adaptation measures. The objective is to act now and prepare for the future.
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2. Fleet
2.1. Impacts

If the water depth decreases, the ratio between water depth and draught (h/T) also decreases, leading
to more resistance and thus a higher demand for power. Less keel clearance at the same speed leads
to an increasing sinkage of the vessel and often a reduced speed. These effects can be taken into
account when discussing design considerations. However, the broader the mission and the operational
profile, the harder it will become to optimise a vessel design for specific conditions.

Low discharge on the Rhine leads to low navigable channel depths in the free-flowing sections of the
Rhine. The decreasing navigable channel depth has impacts on transport safety with effects of
insurance policies, energy consumption and voyage times. It limits the maximum cargo-carrying
capacity of a fleet and thus reduces efficiency with further effects on stock and stock management.

Carrier
(shipping / logistic company)

Consignor
(industry relying on IWT)

Figure 6: Schematic representation of the functional chain of the vulnerability of IWT due to low water
(Source: RWS, IMPREX)

Low water also leads to nautical challenges for inland navigation as regards security clearance, narrow
fairways, congestion and thus complex navigation.
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Figure 7: Rhine navigation at low water (Source: ESO)

In addition, the loading degrees of vessels can be considerably reduced because of low waters, resulting
in a lower volume of goods transported per voyage. This leads to an increase in transport costs of IWT
in order to cover the fixed costs of transport and compensation for the lower volume of goods
transported.

Volume & Freight Cost Development Barge Transports
in 2018
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Figure 8: Volume and freight cost development in 2018 (Source: BASF)
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RISK THRESHOLD
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*Vessel costs for carrying the same tonnage at

LEVEL AT KAUB (in cm) 0134 cm: 153 Days

072 cm: 87Days

Figure 9: Compensation of fixed vessel costs in case of reduced loading capacity due to low water
(Source: RHENUS Logistics)

This affects not only the transport of classic dry and liquid cargo but also container transport. The figure
below shows that at an indicated gauge depth of 2.50 m at Kaub, a standard container ship with a load
capacity of 208 TEU can carry 100% of its capacity. If the indicated gauge depth at Kaub drops to 75
cm, this leads to a decrease of loading capacity of 75%. Thus, four vessels or four voyages are needed
to transport the same volumes of cargo. If the indicated gauge depth at Kaub drops further to 55 cm, six
vessels or voyages are required to complete the transport.

Number of vessels for carrying the sam
tonnage

16.6% load capacity

Ex: 208 TEU vessel 25% load capacity

Number of vessels

50% load capacity

100%load capacity |

Level at Kaub (m)

Figure 10: Amount of ships required to transport a fix amount of cargo (Source: CONTARGO)
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