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a® To m|n|m|ze potentlal |mpacts an‘d?bremde‘.‘aﬂmwronmentaljy sus,talnabbe
waterway :>need to predict vessel effé?:fs“a“rrd'thelr potential ecological |mpacts

Objective

» Collect, evaluate and develop guidelines on methodologies available for
quantifying physical effects to ecological endpoints = management guidelines

What are the What are the most Which approach What can be done
most important 38 severe effects on a5 can.be N to-avoid/reduce
problems? ecosystem? recommended? impacts?
(impacts) (damages) (methods) (quidelines)
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InCom WG27 - Terms of Reference

o
- A
Field of Review .
- "Vessel types (size, form, speed, propulsion) | eI S B
- Water bodies (canals, rivers, Iakes oxbows, lage 1s) |

_ Main-Danube-canal
Da_”_“_b?_“"eﬂ W Altmanhl valley
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P EX|st|ng Ilterature m!éthodologles PIANC- ghdaqce, reie.-.
LA = state of—the art rﬂnew for - predicting relevant| s i “_
(return currents y shear stresses,
- ~ +propeller jet : Lsco’ ing ...
— - drawdown drying,
- + wave heights } fluidization .«)

- - identification of ecological endpoints"
(fish larvae mortality, adult fish population .

reduction, light extinction effecting plant

S growth, effects on benthic habitats...)
s g0, 4 .:.{_H
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Products Y o

ged.
annel proximity t0'sensitive areas
ructure enhancements to protect habitat areas
|dentify research needed

o ea— |

Report(s) summarizing Ilterature survey, important quantifiable vessel effects, case
studies, recommendations for mitigation alternatives, further research needed
Workshop to present findings
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InCom WG27 - Results of the 15t meeting

Precision of the TOR

What should be considered?
environmental effects of preparing water bodies for navigational use

- Rivertraining measures: cutting banks, narrowing width, stabilization of banks,
regulation with.groynes or-paralleldykes :::
= increased slopesyvelacities, sediment transport: erosion
— water level loWering, coarsening bed sediments ...

o, }xg_‘:.

S SCE SIS O S E rosion, Upper Rhing <%



B8 berau oxbow during flood

SEES e L e R Mt L i SRS

%], coarsening bed sediments--.

« Erecting barrages reduced ‘slllo’pes velocity, sed. transport: sedlmentatlon
water level rise, need to erect side dams, cutting

oxbows from main stream ...
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esults of the 1st meeting

N nsidered’?

regulatlon with_groynes oYp
= increased- slopes;-velocities, sediment transport erosion
— water level lowering, coarsening bed sediments-...~~

reduced slopes, velocity, sed. transport: sedimentation
. water level rise, need to erect side dams, cutting
. oxbows from main stream ...

e dredging, artificial grain feeding,
artificial coarsening of bed sediments

Grain feedin 5

,» «Channel’ malnte ..._ﬂ‘

PIANC-InCom-WG27



InCom WG27 - Results of the 1t meeting

Precision of the TOR

What should be considered?
environmental effects of preparing water.bodies for navigational use
« River training measures: cutting banks;-narrowing width, stabilization of banks,

regulation with groynes.or parallel'dykes ...
= increased-slopes;-velocities, sediment transport: erosion
— water level lowering, coarsening bed sediments-...

« Erecting barrages: reduced slopes, velocity, sed. transport: sedimentation
water level rise, need to erect side dams, cutting
oxbows from main stream ...

« ,Channellmaintenance:” dredging, artificial grain feeding,
artificial coarsening of bed sediments

What be considered?

of ships (less important than indirect impacts!) in comparison to
natural effects (e.g. wind waves)
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/& Ship waves on
Lake Constance

recreational boats
FR,UK,FIN

new ships and
propulsion systems '
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=Wﬁ&'ﬂ”t va _environmental effects
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large water vessels / | large rivers YS.GE fish larvae mortality US

push tow units YSCER | packwaterand | o .
marsh areas YS secondary waves impacts on benthic

=i itate GER
aquatic areas near GER habitats
<" Spapks USCER resuspension of

- propeller stroke and e e,

: lakes FIN.GER pressure gradient VS P -
recreational boats N :
- el DK,
FR,UK,FIN lagoons ( . turbidity

new ships and shallow wate ballast water pollution
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: ER,UK™ urin :
propulsion systems ' canals °ERY ?-,,-f-_;.-g

?,l aliens FIN
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InCom WG27 - Results of the 15t meeting

Table of Contents (planned PIANC-Report)

1 Introduction (TOR, findings 1st meeting, aims ...)
2 Principle effects (in general phenomenologically, simple formulae
(impact types) to check importance of the impact)

2.1 Impact qualification
 strength
« area
* duration

» frequency
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InCom WG27 - Results of the 15t meeting

Table of Contents (planned PIANC-Report)

1 Introduction (TOR, findings 1st meeting, aims ...)
2 Principle effects (in general phenomenologically, simple formulae

ship going upstream downstream

impact components, | return propeller jet |wake | suckingin| wake
current of stones

_ ship’s propeller beam vortex beam
width length diameter diameter
on bed coarse erage large large average large
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InCom WG27 - Results of the 15t meeting

2.2 Impact types

large impact area / duration

« drawdown © order of magnitude O(1 m)

Container vessel in NOK,
model test BAW

600 [m] 800

Primarwelle [m] Primirwelle [m]




Stone hit probability = f(stone size)

p—
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1000 1500 2000 2500
Masse [g]

small impact area / duration
« propeller hits on adult fish © O(25 m/s)

PIANC-InCom-WG27



Pressure increase,
1D propeller theory

small impact area / duration

« propeller hits on adult fish © O(25 m/s)
« propeller pressure increase © O(5 m pressure height in 0.15 s)
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INnCom WG27 - Results of the 1st meetine

2.2 Impact types

large impact area / duration

« drawdown © order of magnitude O(1 m)
- return currents @ s ~--—.—_O(1 m/s)

: A ! S, '
-average impact-area.

- wave behind ship ster:£2 st @(8m/s)
O(0.5 m)
2 — : —— _‘r‘_.-- : ; ) 5 - _...-u-'\ﬂ'
T - propeller hits on a_c_l.l_JIt_f_ish_e . 0(25 m/s)
« propeller pressure increase © \C)(S m presg
« propeller jetonriverbed®®  O(2#/s) .* §

propeller scour ®© O(0.5 m)
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INnCom WG27 - Results of the 15t meeti

2.2 Impact types

large impact area / duration

« drawdown © order of magnitude O(1 m)

* return curre‘nts @ s “"“":_.9(1 m/s)
F .-_#_ﬂ n = . ¥
S): - s
0(0.5 m) J = . .
== P DT TTCT Hm*;gﬁ%ﬁ = g il
——— « propeller hits on a_C_I'l_J|LﬂSh_e 0(25 mis) % A P = |
« propeller pressure increase © \C)(S m presgure |w;: in 0.15 8) R
- propeller jetonriverbed ®© " O(2-/s) . _ -
« propeller scour ®@ O(0.5 m)
- propeller sucking in stones ©© O(5 m/s inside “tornado?)

4
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Origin of stone hits on the propeller

e M= s ™ ]
o B e B -

experimental setup to
produce a waterspout after
Blanchette

model tests, Ybbs 1992, large motor
vessel, f=0,3m, n == 120 RPM,
\Y =1,5m/s,d =75-100 mm
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InCom WG27 - Results of the 15t meeting

3 Ecological effects

« drying former wetted areas drained by drawdown ®

» shear stress from return currents and propeller wash ©
- return current induced bed load transport ©©

»+ suspended load-and turbidity, caused by return currents, wave behind. stern,
propeller wash ©

 bed fluidization by quick drawdown ®°

 ship waves influencing bank-.°© and plant-stability ©

" direct propeller action on adult fish (cutting, pressure increase) ®©

« seasonal effects ©

«comparison to natural effects (wind waves, sed. transport, water level fluctuations) ®
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