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BIOENGINEERING TECHNIQUE OF RESERVOIR
SHORELINE EROSION CONTROL IN GERMANY

PURPOSE: To docunent a | ow cost bi oengi neering technique for reservoir and
| ake shoreline erosion control in Germany and how to consider its applica-
bility in the United States.

APPL| CATI ON:  The bi oengi neering technique includes a relatively | ow cost

bi odegradabl e breakwater with wetl ands shoreward of it. The techni que has
been applied only in areas of Germany where water |evels do not fluctuate nore
than 1 m but nmay be acceptable in situations where greater fluctuations
exist. It has application for shoreline erosion control on many US reservoirs
wi th dense thickets of young, woody trees (e.g. wllow cottonwood, and al der)
near them since these materials are used in the breakwater.

ADVANTAGES: This technique permts effective, |owcost erosion control w thout
destroyi ng shoreline habitat; in fact, wetlands are created that enhance the
reservoir's shoreline habitat. Additionally, the wetlands al so provide

sedi ment entrapment, water quality inprovenent, aesthetic quality inprovenent,
and protection of cultural and archeol ogi cal resources, and other benefici al
functi ons.

AVAI LABI LI TY: Various nodifications of the technique have been used on
reservoirs and | akes near Berlin, Pritzwal k, and nmany other | ocations

t hroughout Gernmany. The techni que was devel oped, tested, and used by the
fol | owi ng:

Lot har Best mann

Best mann | ngeni eur bi ol ogi e (Bi oengi neeri ng) GrbH
Pi nneberger Str. 203

D- 2000 Wedel / Hol st., Germany

Tel ephone: Al 49 4103 84036

Fax: Al 49 4103 4104

Information is also available on this technique fromthe foll ow ng:

Best mann Green Systens
Attn: Ms. Wendi Goldsmith
P.O Box 88

Bost on, MA 02133

Phone 617-723-9404

Fax: 617-723-9430

Not e: Use of vendors' nanes and affiliations does not constitute an
endorsenent by the US Arny Corps of Engineers.
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BACKGROUND: The techni que described in the follow ng section was adapted from
a method used to regain land lost to the North Sea throughout the North Gernman
coastline. The technique was adapted for use in a denonstration study on the
Havel Lake in Berlin 8 years ago. On nost of its perineter, the |ake
originally had a wetland fringe that reduced wave energi es and protected the
shoreline fromerosion. 1In recent tines, the | ake began to | ose shoreline as
a result of the inpacts of urbanization on the wetlands. The wetlands were
bei ng gradual |y destroyed by a conbination of one or nore of the foll ow ng
(list is not exhaustive):

Waves from notorboats (work and sport)

Choki ng out by drifting garbage

Tranpling from peopl e and boats, which kinks stens

Depr edati on by waterfow (overpopul ated due to feedi ng by people)

Di scharge of toxins and contam nati on of water by oil, heavy
netals, etc.

° Shadi ng by woods close to the shore

Through the use of this technique or a nodification of it, several kilonetres
of wetl ands have been and continue to be restored along the shore, and the
shore has been protected from further erosion

The lake is a part of the Havel River, and its water level is controlled
within 0.8 to 1.0 min the vicinity of Berlin. The wind fetches vary from2
to 5 km

Bl CENG NEERI NG TECHNI QUE USED:. The techni que used on the Havel Lake consists
of a conbination breakwater with planted wetl ands shoreward of the breakwater
(Figure 1). Wetland plants are often pregrown in a coconut fiber substrate in
one of the following fornms: fiber pallets (80 by 125 cn); coconut fi ber
vegetation carpets that are rolled out onsite (0.5 to 2.0 mwide by 5 mlong);
and 20- by 20- by 20-cmbulbs. Al of these lend thenselves to i medi ate
transfer to the site and short-termshore stabilization until the vegetation
beconmes established. Wtlands are not usually planted until the breakwater is
in place.

The breakwater has several options for its construction and can be nmade from

various materials, i.e., stone or rocks, branches and poles, or fiberschines
(large coconut fiber rolls (Figure 2)). This note focuses on one of the nore
commonl y used breakwaters. It is called the branchbox breakwater and consists

of bi odegradabl e materi als conposed of |ong poles and faschines, which are
bundl es of small dead branches, such as w |l ow and poplar, collected from
woodl ands (Figure 3). The breakwater is usually constructed in about 1-m deep
water in the foll ow ng sequence:

° Poles that are 2- to 3-mlong are placed vertically in the
| ake substrate in two rows about 1 mapart. This is accom
plished initially by a hydraulic jet punp; at this point, the
poles are not inserted all the way into the substrate, but
deep enough to be secure (Figure 4).

° A 25-cmthick |ayer of dead branches is positioned perpen-
dicular to the rows of poles. The branches shoul d be about
1.5 mlong. These branches serve as filter material and
retard scour at the bottom of the breakwater.
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Figure 1. Conbination |ow cost breakwater w th planted
wet | ands for shoreline erosion control and habitat
devel opnent

VARIOUS BREAKWATERS USED ON GERMAN
LAKES AND RESERVOIRS

ROCKS/STONES
INCASED IN
COCONUT
FIBER MAT

ROLLS OF
DEAD BRANCHES
"BRANCH BOXES"

=% - ~.s o)

PREGROWN FIBERSCHINES

STONE/ROCK
BUTTRESS

ROCK BERM
STONE BREAKWATER

ENCLOSED IN
NYLON NETTING

Figure 2. Various conbinations of breakwaters and wetl ands used on
German reservoir and | ake shorelines
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VEGETATION PALLETS OF
WETLAND PLANTS

BRANCH BOXES

COCONUT F/BER MAT ' Sy
BRUSH LAYER OF
(WILLOW, POPLAR)

Fi gure 3. Branchbox breakwater with wetlands shoreward

Figure 4. Poles that are initially placed with a jetpunp

® Faschines are wedged between the rows of poles, and the
bundl es are secured to the poles by weaving wire rope through
screw eyes on each pole like a shoel ace; each faschine is
about 0.5 min dianeter and varies from2 to 4 min |ength;
the screw eyes are placed on the poles a few centinmetres above
t he faschi nes.
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. Then the poles are driven down firmy with a pneumati c hampr
mount ed on a barge or some ot her nechanical device that
serves the same purpose. This process tightens the whol e
br eakwat er system

° The tops of the poles are fastened to about 30 to 60 cm above
the tops of the faschines, and the breakwater is conpleted
(Figure 5).

Figure 5. Conpleted branchbox breakwater

After breakwater construction, wetland plants pregrown in fiberschines,

pall ets, and bulbs are transferred intact to the site and installed. The
fiberschines and pallets are secured to the substrate by driving | ong stakes
into themand tying rope between the stakes. Then everything is tightened by
further driving the stakes into the substrate so that all is secure.

Wet | and plants nost often used in the |ake around Berlin include the
fol I owi ng:

Acorus calamus Sweet f | ag

Carex gracilis Sedge

Iris pseudacorus Yel | ow fl ag
Phragmites australls Conmon r eed
Schoenoplectus lacustris Bul rush

Typha angustifolia Nar r om eaved catt ai
Typha latifolia Br oadl eaved catt ai
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These wetl and plants and others are usually placed in zones of varying water
| evel s ranging fromapproximately 0.5 m bel ow to about 0.3 m above the average
wat er |evel.

COSTS: Costs for these wetland systens (1991 prices) including the branchbox
breakwat er,,wetl and plants installed as pallets and bul bs, and coconut-fi ber
filter fabric are between $400 and $460 per linear netre. These costs are for
about a 10- to 20-mswath fromthe breakwater |andward. Generally, costs for
bi oengi neering alternatives are a fraction the costs of traditional alterna-
tives such as riprap arnorment. It should be noted that construction costs
could be less in Germany because of the equi pment nmade for this purpose, such
as barge-nounted pneunmatic hammers and shal | owdraft barges and boats.
However, simlar equiprment could be nade in the United States.

CONCLUSI ON: - The branchbox breakwater with associated wetlands is a feasible
techni que for cost effectively controlling shoreline erosion in reservoirs
with little water-level fluctuation. It has the added benefit of providing
wet | and habitat in harmony with nature. The breakwater is al so bi odegradabl e,
whi ch inproves its acceptability to environnmental agencies and groups. This
systemis plausible on reservoir shorelines receiving fluctuation nore than 1
m but caution should be exercised and a | owcost denonstration is advised

bef ore pursuing | arge-scale shoreline erosion control efforts on reservoirs of
this type.



