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abbreviated history

Construction of

becomes dockyard

Lord Nelson sails with
the British fleet to the
battle of
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ships are docked for
refit or repair

during world war |l
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project execution

simplified flowchart surface sub-surface
obstructions obstructions
> 10 mto clear In side scan
some parts of the sonar
outer banks
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survey work - commences

Side-Scan-Sonar

Magnetometer
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selection of first layer
completed

first layer - completed
Survey and target

dec 2016



item recovery
at best 20 per 24 hour shift

1,324 side scan sonar targets

2,48() magnetometer targets
outside harbour

7 magnetometer data
unusable inside harbour




december
non-ferrous mine recovered
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during dredging and not by the
SSS or magnetometer surveys

aluminium LMB ground-mine

= Undetectable by magnetometers & SSS

detonating tube fuze PSE pressure detector

= Dropped by Luftwaffe along the

approaches into the harbour

explosive charge hydrostatic switch remote firing equipment
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; / mine discovered - LIVIB

— Undetectable by survey
technologies used
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design considerations
for an EMI sensor

deep detection

To minimise the number of layers

high resolution 2
O I For operation in the inner harbour. O

operate In sea-water multiple looks
O 3 Introduces some challenges to an O 4 For effective excitation of all axes of
active EMI system an object



01 high resolution
UltraTEM system

“Next” generation sensor

GapEOD hardware

Black Tusk software

UltraTEM-I: 2013

UltraTEM HlI;: 2017




04 multiple looks
design for large array
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order placed - SubTEM

Boskalis Hirdes place an
order for the SUbTEM system
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at Portsmouth Harbour




sailing back into harbour
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combination of two packages

BTField: Data acquisition UXOLab: Data interpretation

\ e




project
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SubTEM surveys commence carrier arrival
delayed
Initially in the outer harbour —

as these areas require
multiple layers to be removed
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hazards
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outer banks
less than 3% of SUbTEM targets required excavation
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SC-500 German bomb
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dredging hazard (large anchor)
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e ——]

280.2
197.4
114.6
31.7
-51.1
-133.9
-216.8
-299.6

272.6
201.6
130.5
SIS
-11.6
-82.6
-153.7
-224.7

1340.5
1140.8
941
741.3
541.5
341.8
142
-57.7

0.877

SC500 bomb




100 m

50 m

Om

. _ ¥
¥ | 1ha ui
-
N e
- i
" T
. . ..r
5 W o

, [
o 5 mww, t
-..__..— L..‘.m i
iﬂﬂjﬂ%lﬁi
¥

ot

y-component




y-component




Inner harbour
less than 8% of SUbTEM targets required excavation

Inner Harbour 541 6463 7.7%
Recovered
Outer Channel 23 5850 3.9%
m Undisturbed
Outer Harbour Banks 16 4202 3.8%

0 2000 4000 6000 3000
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SubTEM survey and
Interpretation finished

Over 500 Ha (1,250 acres) of
area surveyed

Up to five surveys on some of
the outer banks \/

4
feb 2017




clutter items removed

anchors and steel wire very common
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Portsmouth Harbour closed after unexploded TORPEDO
found in the water

Train and ferry services were stopped after police closed off a 500-metre area around the harbour when the wartime device

was found at around 5am this morning
Portsmouth WWII bomb found in Portsmouth ‘ n eW S

exploded by Royal Navy squadron

German bomb, the third explosive found since September, is towed out to area

| |
east of Isle of Wight for controlled detonation I t e I I l S \

WW2 bomb blown up off Portsmouth is damp squib

The 500kg German device was discovered during dredging works to deepen 15:39, UK,

the harbour for a new aircraft carrier. Friday 30 September 2016 :
4 items were towed from
the harbour and destroyed
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Boskalis

project execution

Marine Engineering
UXO expertise
ltem recovery

Dredging

A Boskalis

A Black Tusk
A GEOPHYSICS

Black Tusk

software

System design
Software

Data analysts

(@) Gap EOD

Explosive Ordnance Detection

GapeEOD

hardware
UltraTEM design

Electronics

Fabrication



future system
SubTEM on work-class ROV

“%‘.— );h

> af o
3 @%éﬂ_‘ 1 ' g =

Q-

R T
dh oy

Wl o




