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Background

Particularly due to repeated adaptation of the Lower and Outer Weser to the requirements of
commercial shipping, coastal protection and land use for agriculture and various types of infra-
structure, typical estuarine habitats, such as shallow water zones characterized by weak currents,
tidal flats and tidal reed beds have been significantly reduced in the past, as in the other inner
Wadden Sea estuaries.

The surface area losses regarding the shallow water zones (with weak currents) were exceptionally
great because, on the one hand, secondary channel systems were actively filled in to a large ex-
tent in the past due to the hydraulically targeted concentration of the force of the current to one
current channel and, on the other hand, the remaining secondary channel systems are subject to
pronounced silting.

Silting leads to a constantly progressive reduction in shallow water zones with reduced current
(defined here as mean tidal low water — 2m), which as aquatic habitats have a considerable signifi-
cance, however, both as places of increased oxygen production and as reproduction and/or matur-
ing grounds for various fish species.

Mission

In the framework of the Interreg IV B project TIDE (January 2010 to June 2013), a feasibility study
on the potential for revitalizing aquatic and semi-aquatic estuarine habitats is elaborated for the
Schweiburg downstream from Brake from an estuarine ecology perspective. Expanding on this, a
more detailed concept of measures called “Target variant regarding ecology” was to be conducted.
The aim of the concept of measures from an ecological or hydrographical perspective is to supply
input for later development of an implementation variant.

Approach

On the basis of existing documents, various talks and a hydraulic engineering system study by the
Federal Waterways Engineering and Research Institute, the status quo with respect to the situation
in the natural and cultural region has been characterized briefly, the available guiding principles
concerning nature conservation have been researched, an analysis of existing section profiles of
the Schweiburg regarding sedimentation has been subcontracted, a guiding principle concerning
estuarine ecology has been formulated, various types of possible measures for revitalization have
been differentiated, five revitalization scenarios have been worked out and a target variant has
been developed.

Database
The existing situation will be characterized on the basis of existing documents as well as infor-

mation additionally requested from various institutions. A description and an analysis of the causes
of the silting process in the Schweiburg have been subcontracted to Prof. Dr.-Ing. H. Nasner. Digi-
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tal sounding plans for different profiles of the Schweiburg belonging to the Water and Shipping
Administration (WSA) Bremerhaven were available for processing. An assessment of the impacts of
an assumed relocation of Strohauser Siel to the south on the hydrology and morphology of the
Schweiburg was subcontracted to DHI-WASY GmbH (Syke branch).

Characterization of the area under examination

In addition to the left anabranch of the Lower Weser (Schweiburg), the area under examination
encompasses the Weser island “Strohauser Plate”, the Weser to the left of the shipping channel as
well as the outer dike areas in the foreland. The northern and southern boundaries of the area
under examination are located at km 44.0 north of Brake and at km 51.8. The coastal protection
dike forms the shoreside boundary of the area under examination. The Schweiburg flows into the
Weser at approx. km 51.5 and around km 45. The Schweiburg itself is part of the irrigation and
drainage system of Wesermarsch through Strohauser Siel and Beckumer Siel. Fig. 1 shows the
area under examination and the kilometrage of the Lower Weser and the Schweiburg.

The area under examination is predominantly located in the (weakly) oligohaline zone (0.5 -
5.0 psu) of the Weser estuary. The limnetic zone adjoins the southern section. Large parts of the
area under examination are mapped as Natura 2000 habitat type 1130 (estuaries), consisting of
brackish tidal flats, near-natural sandy beaches, typically zoned reed beds, marsh channels, willow
brush, individual woods, fragments of floodplain forests as well as grassland.

As an approx. 7 km long left anabranch of the Weser estuary, the Schweiburg has a major influ-
ence on this biotope complex. At low tide the water depth in the Schweiburg, which narrows signif-
icantly towards the south, is very low and above the confluence of the Abser Sieltief (Schweiburg
km 4.1) the side arm extensively runs dry over a length of approx. 4 km. By virtue of river engi-
neering structures, the location of the northern and southern mouths of the Schweiburg is largely
stabilized.

Overall, the Weser island Strohauser Plate is 476 ha in size with a length of approx. 5.8 km and a
width of 1.35 km. The grasslands located in the southern section are surrounded by summer dikes
on an area of approx. 184 ha and are used extensively (pastures and hay meadows). Another
grassland area measuring 33 ha is located in the outer polder (excluding summer dike). The
southern tip, the shore along the Schweiburg as well as large sections of the widely unused north-
ern part of the island are occupied in particular by reed beds (altogether approx. 230 ha).

The Strohausen forelands located west of the Schweiburg are between 400 and 850 m wide and,
to some extent, characterized by intensively used meadows, hay meadows, moist grassland and
grassland areas that have fallen fallow. Here, too, reed beds line large sections of the shore of the
Schweiburg, the tidal canal draining the sluice and the numerous marsh channels and ditches.
Expansive reed beds are located here, predominantly in the south.

The bed of the Schweiburg is maintained by means of water injection: in the southern section from

Schweiburg km (S km) 0.0 to 5.4 (new Strohausen sluice) at —0.5 m MSL, in the northern section
from S km 5.4 at —3.27 m MSL falling in a straight line to S km 7.7 at —=3.48 m MSL.
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Fig. 1:  Location of area under examination.

Historical changes

The Schweiburg has silted up considerably and the Strohauser Plate has grown significantly in size

(see Fig. 2) primarily as a result of the various adaptations of the Lower Weser to the needs of
commercial shipping and agricultural requirements from 1887 down to today.
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1887 1954 1991

Fig. 2:  Silting up of the Schweiburg; the red line shows the boundary of the mean tidal high water line in 1887 (STEE-
GE 2007).

Protected areas

The entire area under examination is part of Natura 2000 sites and/or Special Protection Areas
based on its specific features regarding habitat types and species.

Guiding principle concerning estuarine ecology

To implement estuarine ecology functions in the Schweiburg to a better degree than at present,
the progressive silting process not only has to be stopped, but partially reversed. For this reason
the following guideline concerning estuarine ecology has been formulated for revitalization:

The Schweiburg is a consistently wide, extensively self-sustaining shallow secondary channel sys-
tem subject to little disturbance. Water flows through it at no more than moderate speed during all
tidal phases and it is bordered by tidal flat areas, broad tidal reed beds with near-natural channel
structures and, locally, tidal floodplain forests.

The current state of the Schweiburg differs significantly from this guiding principle with regard to
several aspects.
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Fig. 3:  Protected areas.

The following development goals can be defined based on the deviation of the current situation
from the guiding principle:

« Enlargement of the habitat “shallow water zone with moderate current velocities”, particularly
in the southern section, both within the existing cross section and beyond it;
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« Reduction in disturbance of the bed of the shallow sublittoral in the northern section
«  Enlargement of associated tidal reed beds / floodplain forests

- Development of clearly structured backwaters and a typical succession of floodplain habitats.

Revitalization scenarios and comparison

Various revitalization scenarios have been developed and their effectiveness and ecological ad-
vantages and disadvantages have been discussed on the basis of various types of measures that
could fundamentally contribute to achieving of the development goals.

These are the scenarios: (1) zero variant, (2) cross-sectional enlargement, weak, (3) cross-
sectional enlargement, strong, (4a) retention area Strohausen forelands, (4b) retention area Stro-
hauser Plate, (4c) retention area “enlargement”, (5) “Weser tributary” and (6) “development”.

The comparative analysis of the revitalization scenarios shows overall that extensive realization of
the guiding principle concerning estuarine ecology will presumably not be possible. Due to the
(current) situation of the Schweiburg in the upper range of the maximum estuarine turbidity, the
amount of suspended matter and thus sedimentation is very high. Because of the tremendously
asymmetrical development of the main stream and of the Schweiburg as a consequence of the
expansion of the main stream into a commercial shipping route, it is probably not possible to
achieve a self-sustaining Schweiburg. It is important, therefore, to make optimal use of the re-
maining development potential under the altered boundary conditions and at the same time impair
the existing nature conservation significance, especially of the foreland, as little as possible.

Concept of measures for target variant regarding ecology

A proposal for a target variant regarding ecology has been developed on the basis of the analysis
of the various scenarios.

Boundary conditions: The following key boundary conditions will be given appropriate consider-
ation:

e There is a need for development regarding the habitat “shallow water zone with permanent
water flow in a secondary channel system”.

« A completely self-sustaining secondary channel system cannot be created here because of the
hydrographic boundary conditions.

« Intensified maintenance dredging is necessary and the more frequently it becomes necessary,
the more extensively it disturbs ecological functions.

November 2012 BIOCONSULT a Schuchardt & Scholle




BIOCONSULT & NLWKN (2012): Anabranch Revitalisation Lower Weser Estuary Page 10

» The more the natural force of the current is boosted, the more extensive and cost-intensive
the necessary measures.

« Any enlargement of shallow water zones and boosting of the natural force of the current will
also lead to impairment of the existing protected terrestrial and amphibian estuarine habitats
that are very important from a nature conservation point of view (area competition).

Consideration: In our estimation a concept of measures can be meaningfully implemented under
the given boundary conditions only if it appropriately combines the following three aspects:

« “creation of shallow water zones”
« “conservation of existing values”
« “limitation of required maintenance work”

For the following reasons the best way to achieve this in our view is with a concept oriented to
landscape restoration scenario 6 “development”.

Approach: The approach of the concept of measures gives consideration to creation of new shal-
low water zones only to a minor extent by means of maintenance of the Schweiburg that is geared
to an “equilibrium state” while, however, securing the situation on a long-term basis through
adapted maintenance with the least possible disturbance. The morphology is thus not optimized in
terms of improving the water flow and the natural force of the current, but in terms of the conver-
gence point between little maintenance in the long term and a large shallow water zone in the long
term. From an estuarine ecology point of view at least a secondary channel system flowing in all
tidal phases should be targeted.

Measures: The channel topography created via dredging shall provide a permanent water flow
even at low tide. Care shall be taken in the calculations and measurements that the tidal volume is
not increased more than necessary, morphological discontinuities are avoided and the profile is
adapted to the tidal volume that continuously declines in the upstream direction (as is currently
already the case in principle). The topography, which should meet these criteria as closely as pos-
sible, has to be developed by means of further investigations and/or, if applicable, created and
observed in due course by means of a “field test”. In addition, use in sections in which grassland
use currently extends (almost) directly to the edge of the water body will be discontinued over a
width of 10-20 m so that tidal reed beds can also develop in these areas. The existing ditches in
the foreland will be developed as near-natural water bodies through appropriate design and
maintenance. Maintenance dredging will be fundamentally accepted as an element of the
measures. In the framework of further development of the measures and possibly during practical
optimization a favourable convergence point has to be found between the two variables “large
shallow water zone” and “little maintenance”. To be ecologically acceptable, maintenance should
not take place more frequently than once every 4 years.
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Impacts: In the course of implementation of the concept of measures the Schweiburg will devel-
op slightly towards the guiding principle concerning estuarine ecology, the existing valuable habitat
features will be extensively preserved in the long term and overall relative few conflicts are fore-
seeable.

Opportunities: Implementation of the target variant regarding ecology for the Schweiburg offers
the opportunity of an improvement in the living conditions of the aquatic biocoenosis of the Lower
Weser and in the ecological functions.

Risks: The risks associated with implementation of the measures are limited as no extensive or
long-term structural changes are envisaged, but rather an argument in favour of this type of
measure is its complete reversibility. This is possible particularly in the case that the measures
should not prove to be expedient in practice because of the limited predictability of the actually
necessary maintenance frequency.

Conflicts: Implementation of the measures can only conflict with other key nature conservation
values and with agricultural use to a minor extent since foreland areas are merely used to a rela-
tively small degree (depending on the channel topography that will actually be created).

Investigation needs: Prior to a decision on its implementation the concept of measures has to
be specified in further detail. This necessitates a nhumber of additional investigations. The changing
boundary conditions due to climate change also require special focus.

Approval procedure: An approval procedure according to water law, in which the question of
FFH compatibility also has to be examined, will presumably be necessary to implement the
measures.

Recommendations

The outlined concept of measures provides for a moderate enlargement of the cross sections com-
bined at the same time with acceptance of increased maintenance dredging volumes. Moreover,
the approach takes into account the existing uncertainty regarding future maintenance require-
ments and can be flexibly adapted to any altered boundary conditions in the future. The concept of
measures proposed here should be further developed on the basis of numeric modelling and a
decision on implementation should be made solely on this basis with the involvement of all relevant
parties.
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