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Nature conservation assessment concept for
water tourism use of open-cast mining lakes
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Investigations for the "Determination of Completion” for
navigation to § 17 para. 2 sentence 2 of the Saxon Water Act

Hypothesis

Navigation traffic may have a
significant negative impact on the
natural balance of the lakes.
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Questions:

1. Are general usage restrictions
required?
2. Are usage intensity limits

required? Zwenkau
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Client: Landesdirektion Sachsen (State Directorate of
Saxony)

Altchemnitzer Str. 41, 09120 Chemnitz

Processing: Univ.-Prof. Dr.-Ing. Jirgen Stamm

Chair Hydraulic Engineering at Technische Universitat Dresden
Overall project management, GWT-TUD GmbH

Andreas Bolle

umweltblro essen (ube), Executive partner
Coordination of nature conservation services
Local partner:

« Blro Knoblich

« Naturschutzinstitut Region Leipzig e.V.
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The open-cast mining lakes

Zwenkauer See PROBSTHEIDA
area 9.7 km?2

volume 172 Mio. m3

arkklgeberg

Markkleeberger See
area 2.52 km?2

volume 60.7 Mio. m3 leeberger 88%

Stormthaler See Harth.ka al
area 7.33 km?2 :
volume 158 Mio. m3

Zwenkau
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Harbour installation Kap Zwenkau

The lakes
* big
» deep

= oligotrophic

=  shores with little
structure

© E. Krause, 2016
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MBV_Oeffnung_Zitzschen_002.jpg

Rapid change

= forestation

= rising water level

= settlement development

= water management

= tourist uses by water and land

= decrease of open landscape
structures observed
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s/Nachrichten/2013/20130603_L  Beach suited for bathing

©. Krause, 2016

Competetive use

=  recreation and water tourism
= urban planning
= flood protection

and ...
"=  nature protection



(D) et —
DRES EN GWT forschung+innovation

open
landscape
structures

© A. Bolle, 2016
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Total stress analysis

= dynamic hydro-, morpho-, ecological system

= declining open landscape structures / forest
development

= increasing disturbances by recreational use

= man-made shores (stability of banks)

= further disruptions foreseeable

Challenge: Identification and
evaluation of the effects of shipping
(recreational navigation) impact
factors, as some of many factors.
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Impact factors

indirect direct

_ 5 visual stimuli 8 traffic-Safety
antifo

mechanical
6 effects /surge

3 nutrienfs wave impact
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Factor: mechanical effects (surge wave impact )

Assessment basis 1: wind-induced wave simulation
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Factor: mechanical effects (wave action)

Assessment basis 1: wind wave simulation

Example: Zwenkau lake, bathymetry

4545

40.91

36.36

F31.82

= H27.27

B 22.73

18.18

13.64

9.091

4,545

m

water depth

Delft-3D
Bathymetry of lake
Wind data of DWD

Annual wind event and
storm event

Wy, = f(direction, a, L)

Main wind direction W/SW
T=la: 0,2m<Hg<0,42m

T=100a: 0,5m < Hgg < 1,1m
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Factor: mechanical effects (wave action)

Assessment basis 1: wind wave simulation, Zwenkau, waterlevel 112.5 m asl

x 10 Tn 100
5.681 , . ] . 1 o
3403°97% 10° 500
0.9 330° o 30°
568 1 320° 0° 40°
' 0.8 310° % 50°
300° % 60°
L 5679 No’ £ 290° ~ 70°
06 E \ 80°
2 [ 5 \\‘V// oo
< 5678 405 3
= 2 100°
3 L4104 = .
> 5677 \ * i -
i i _ 1 (2] o
E : 03 < 120
. \ 230° 130°
. \ ") 0.2 220° 140°
5.676 N\ l 210°" 150°
- 200°) 94 170160
: 180°
5675 : ' :
4518 4519 452 4521 4. 522 4. 523 4, 524 4. 525 4. 526
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Main wind direction W/SW (240° )
Wave heights

T=la: 0,2m<Hg <0,42m

T=100a: 0,5m < Hg,<1,1m
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Factor: mechanical effects (wave action)
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Height of boat-induced " % B Vessel size > 8 m
wave as a function of = L not allowed
vessel type and speed o = =
. . yp p § _\E¢ == Bayliner 2455
in a distance of 50 m _ o o
. 0,25 : :
from the shoreline. % s e Larsson X850
S
E 0,20 —— Quicksilver Actiy 645
g Cabin
g Galia 475

0,15
—@— Avon R340

0,10
Stamm, J. et al. (2013): Loads on —+—Typhoon
bed and banks caused by leisure

motor boats - prognosis and 0,05
measurement for deep water.

IAHR World Congress, Chengdu.

--------- Maximalgeschwindig
keit
Mastergenhmigung

--------- Maximalgeschwindig
keit bis 100 m
Uferabstand

0,00

Boat speed [m/s]
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Factor: mechanical effects (wave action)

0,35

0,30
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0,20

0,1

0,1

oo | al T HHTTHI
0,0 II

TypTypTypTypTypTyp Typ Typ Typ Typ Typ Typ Typ Typ TypTypTypTypTypTypTypTypTypTypTypTypTypTyp TypTypTypTypTypTypTypTypTypTypTypTypTypTyp
123 456 7 8 ABCDTETF 1234567 8ABCDETF12345%678ABCDEF

shore distance: 25 m 50 m 100 m

wave hight[m]

o

CONCLUSION: No further restrictions than SachsSchiffvVO from a nature
conservation point of view
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Factor: visual stimulus trigger ("scare effect")

Influencing factors of visual stimuli

distance visual shading boat type approach type

Type-specific factors
(differs depending on the season and sub-habitat)

Number of boats on the lake at the same time (= stimulus trigger)

Assessment basis 1: Avifaunistic mapping

Assessment basis 2: Estimation of the active number of boats on the lake
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The "simultaneity factor"

Maximum occupancy of the Zwenkau lake with boats on basis of harbour
berths (320)

Motorized Sailing boats | Surcharge | Total number | Occupancy
boats without a (slipway, of boats on boats/ha

motor locks) the lake [boats/
10.000 m?]

Normal
occupancy rate
52 10 18 80 0,08
(GZF =0,2)
Maximum
occupancy rate
99 8 33 140 0,14

(GZF = 0,33)

(GFZ=Gleichzeitigkeitsfaktor, factor of simultaneity)
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The "simultaneity factor”

Probability of boat occurrence over the

Wahrscheinlichkeit des Bootsauftretens liber die
months of the year
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The "simultaneity factor”

Mai Jun AL Mon s@
M 8 Sep okt
Onths NOV ey

Monthly and weekly distribution of the number of boats on the lake at the same time with an annual
operating time of 28 h/a and 320 berths
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Assessment based on knowledge of disturbance ecology

Not every effect is “significant” in the
legal sense

I L}
I N <aih Damage/removal of
I ements

Assessment basis 1: Avifaunistic mapping

Assessment basis 2: Traffic intensity

| S

But: relevance of
prohibition facts

' abitat .
Disturbances

Scale: local population
F (intensity of traffic)

Expert assessment for almost
100 individual species and
species groups, under
consideration of habituation,
existing disturbances and spatial
distribution of habitat structures
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General conclusion

exhaust and combustion

residues
4

\ 4

Zwenkauer See

nutrients antifouling
mechanical impact & wave

traffic safety measu res‘
action
visual trigger water maintenance measu“

A

acoustic interfere
effects

=> no further restrictions required within the framework of
the FdF (“determination of completion™)
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General conclusion

No significant Recommendation Additional expert
impairments in the to continue the recommendations
legal sense existing

regulations

Methodology transferable to other lakes
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