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Detonations of UWUXO —
Sassnitz 15 March und 2 October 2007 f
Heidkate October 2005-2006 (33 detonations) /

(dpa, Nehring, Graner) ﬂ
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Impact zones

For an impact assessment information is needed on
source level (peak, SEL)

suitable sound radiation model for shallow water (dependent
on stratification, temperature, salinity, depth,
sediment type, wave height, etc.)

Suitable precautionary threshold levels for marine mammals
(and fish)
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Impact zones

impact
lethal
severe physical injury

hearing loss / hearing impairment
masking
disturbance / stress

audibility (Richardson et al. 1995)
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injury and acoustic trauma

PBI. Primary Blast Injury
massive injury of tissues with different acoustic impedance

(e. g., gas-filled structures: lung, ear, intestines)

fat embolies (destruction of acoustic jaw fats)
haemorhages in the brain and ears

injuries in middle and inner ear caused by blast
overpressure: rupture of ear drum, fracture {
of ossicular chain, damage to basilar membrane g

@ acoustic trauma
_——

_ physiologic exhaustion of sensory cells (fatigue of stereocilia), TTS

loss of hair cell bodies and neuronal d(?eneration, PTS

/
z.B. Ketten 1995 ﬂ
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acoustic reasons for injury
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why do detonations result in injury?

. extremely short signal rise time may lead to injury and PTS

sound energy accumulates in the ear over signal duration
sound energy accumulates faster with short rise time!

high peak level (L ,,) for short duration:
sound energy best described by ,sound exposure level” (L resp. SEL)

no precautionary threshold levels exist!

dual criteria necessary (Lo, and Lg)

Ketten 1995, Finneran 2002, Hastings & Popper 2005 ﬂ
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levels

peak sound pressure level (deep water, conservative estimate)
Py = 5,04 * 107 (w3/ r)413
P, = maximum sound pressure [Pa]
w = charge [kg]
r = range [m]
Leax = 20l0g(py/1pPa)
source level for a 350 kg charge

po = 458 MPa bzw. L., =293 dBre1uPa @ 1 m

SEL (Sound exposure level) of the shock wave

L. = 10log(py2t,/2rc) + 181.8 dBre 1 pPa

impedance of water rc = 1.5 x 106

time constant for exponential curve shape of shock wave t; =
9.25 x105 wl/3(w/3/R)-0-22

L. for 350 kg charge at 1 m range

L. =257 dB re 1 pPa?s

!

Urick 1967, Chapman 1985 ﬂ
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Results from TTS study using single airgun pulses

iImplications for porpoises

TTS in harbour porpoises: 200 dB,,, re 1 uPa (resp. Ly = 164 dB re 1pPa?s)
Levels drop below these thresholds at a range of 13 km (peak) resp. 33 km (SEL)

high frequency components attenuated faster than low frequency components § R
seismic airgun:
longer duration of positive acoustic impulse and longer signal rise time!

!

Turnpenny& Nedwell 1994, Lucke et al. 2007 ﬂ

i
i
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sound radiation and hearing loss
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Source: Dr. Rolf Thiele, Forschungsanstalt der Bundeswehr fr rsserschall und Geophysik in Kiel (FWG) - Forschungs-
bericht 1998-2 von August 1998, based on experimental me9su ments and injury patterns and deaths of marine organisms
during underwater explosions :

SchleéfNig-Holstein Ministry of the Interior
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Impact zones and E
g\aﬂe

Kiel-Fehmarnsund-shipping lane

FFH 1528-391 Sguthern
coast Eckernf@grde Bay and

shallows
Warfare related hazardous site , Kolberger Heide“

FFH 1528-391 Coastal area

Bottsand - Marzkamp and

shallows
FFH 1631-392 Marine area
eastern Kiel Bight
(porpoises and marine
ducks)

. =60 torpedo heads and 70 mines found in 2004 und 2005)
Schleswig-Holstein Ministry of the Interior
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ImpaxX zones and FFH

33 km

el
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mitigation measures

prefer recovery of explosives over detonating them

If explosions cannot be avoided:

avoid critical times (and areas in case of excercises) for marine mammals:
reproduction, migration, large densities etc.

avoid times / areas with occurrence of populations at risk
prevent negative impact on protected areas for marine mammals

reduce shock wave and acoustic energy close to
the source

use observers and passive acoustic monitoring

use suitable deterrents
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alternatives to detonation

Salvage operation using freezing techniques

www.nordseetaucher.de
N
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alternatives to detonation

remotely operated
underwater ordnance
recovery unit

WWW.Uwuxo.com
.
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alternatives to detonation

~harvester”

Magnetometer detects

buried objects \

WWW.UWuxo.com
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alternatives to detonation

deactivation and apportioning
of munitions

using Water Abrasive
Suspension (WAS)

jet cutting at water depths to
600 m

Www.ant-aé de
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alternatives to detonation

Static Detonation Chamber (SDC) 2000

svery high destruction efficiency

egases are cleaned in a Secondary Combustion Chamber
ofeeding system operating without any personnel
involvement close to the plant

)) DYNASAFE

www.dynasafe.de
-
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alternatives to detonation

reservoir
UV chamber

Photolytic treatment of aqueous solution

UWUXO

www.fixor.de
|
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alternatives to detonation

Photolytic treatment of aqueous solution
small scale / tested under laboratory conditions

*TNT and ist derivates are destroyed in a UV chamber by >>99%
«development of toxic TNB (1,3,5-Trinitrobenzene) can be inhibited
by addition of hydrogen peroxide

saddition of an activated carbon filter allows nearly 100 % purification
spromising method but large scale tests needed

www.fixor.de




Risks to porpoises from detonation of
world war Il ammunition

mitigation during detonation

www.hydrotechnik-

luebeck.de
|
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toxicology
A full risk assessment also requires analysis of toxic components of explosives

TNT and derivates TNT in fish
in feather worm

TNT and derivates TNT and derivates

in water inside in sediment inside TNT and derivates
bomb bomb in coral
TNT in sea urchin

Red columns:
exceeding EPA
standards

For details see: Barton & Porter 2004. Radiological, chemical and
environmental health assessment of the marine resources of Isla
del Vieques bombing range, Bahia Salina del Sur, Puerto Rico
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toxicology
A full risk assessment also requires analysis of toxic components of explosives

MLUR 2007 study in munition dumping site ,Kolberger Heide" 2007
16 water samples, 18 sediment samples (each of up to 5 sub-samples)
24 (27) chemical parameters analysed
in water and most sediment samples: all parameters below detection limit
in one sediment subsample 7.1 mg TNT / kg
their conclusion: no risk
drawbacks:

sampled at relevant distance to the 2 sites of the 60 torpedos and 70 mines

no biota sampled although TNT bioaccumulation potential has been shown elsewhere

MLUR: ministry of agriculture, environment and rural areas SH
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toxicology
WIWEB 1996 study in Eckernforde

sampled ,directly after explosion of 100kg TNT resp. 500 kg SSM 8870 at 17 m depth
9 water samples (each 2 sub-samples) - 0 to 50 m distance, 0 to 15 m depth
chemical parameters analysed: 2,4,6 TNT, Hexogen, 2-A-4,6 DNT, 4-A-2,6 DNT
all parameters below detection limit
their conclusion: no risk for the environment
drawbacks:
sampling took too long due to strong turbulence after shallow water explosion (dilution
effect, duration not specified)
1 | samples unsuitable to find concentrations expected
2-A-4,6 DNT, 4-A-2,6 DNT are not primary reaction products of thermodynamic processes

In explosions WIWEB: Wehrwissenschaftliches Institut fur Werk-, Explosiv- und Betriebsstoffe
]
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More information:

www.NABU-Meeresschutz.de
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