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The Kongsberg Group
FROM DEEP SEA TO OUTER SPACE

OUTER
SPACE
DIGITAL
FRONTIER
11 000
EMPLOYEES
AIRBORNE LAND.
40 BASED
dong gk *'“3:--';;.._ ot
COUNTRIES e
31.8 BNOK SEABORNE
80% EXPORT DEEP SEA
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Key Qu eStI O n S KONGSBERC

Do you own or contract hydrographic survey assets?

Do you dredge your berths?

Do you know the actual depth of your berths at this specific time?
* Is your berth dredging coordinated with channel dredging?
 Have you had any vessel groundings? What was the root cause?
« Can you contract a dredge when you need it?

* Are you forgoing revenues due to berth depth restrictions?

Do you have awareness of thruster or propeller scour and shoaling in your

berths?

KONGSBERG PROPRIETARY - Seae Staterment of Proprietary Information



KONGSBERG

Characteristics
— Global Ports
and Waterways

Infrastructure upgrades

Cycling droughts and
floods

Workforce demographics

Environmental
stewardship

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information



KONGSBERC

Characteristics
of Pacific Ports

Ring of Fire
Typhoons
Tsunami

Big vs Small Ports

WORLD CLASS — Through people, technology and dedication KONGSBERG PROPRIETARY - See Statement of Proprietary information



KONGSBERC
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MARAD Town
Hall 2023

Congestion

Data Sharing Portals
Work force development
Sustainability
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1968
1972

1980
1984

1997

2002

2003

2005

2012

2014/
2015

2018
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——— [Encounter Bay 1,530 ey

Container-carrying ca
i, Hamburg Express 2,950 teu hulmudb:rappr::w |
=il Meptune Carnet 4,10 teu 1,200% since 1968

American Mew York 4,600 teu

Regina Maersk 6,400 teu

Susan Maersk 8,000+ teu

Charlotte Maersk 5 850 teu

Anna Maersk 9,000+ teu

Gjertrud Maersk 10,000+ teu

Emma Maersk 11,000+ teu

Marco Polo (CMA CGM)
16,000+ tew

Maersk Me-Kinney Maller
16270 ey

CSCL Globe /MSC Oscar
19,000+ 1w
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Climate Change Impacts?

annﬁr{c https://tidesandcurrents.noaa.gov/sltrends/
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Eastern North Pacific Ocean
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Big Ships, Big Challenges:

mw”m The Impact of Mega Container vessels on U.S. Port Authorities (Noel Hacegaba, POLB)

Access channels width and depth
Air draft

Depth alongside

Quay length

STS height, outreach and width

Increased exchanges of containers from each
ship

w W W W W W

Landside capacity

Yard equipment and TOS
Road, rail and barge access
Hinterland connections

w W W W W

Capacity to expand
Source: Rothberg, 2013
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Fraser Surrey Docks, BC

Gaogle 1
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Recap — Boskalis study
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Opportunity: Green Shipping Corridors

onesmrnc | Multiple Stakeholders — How to turn concept to reality?
e = R - / b S . = & # T T .

L
-
=y
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KONGSBERG

BerthWatch Value Proposition

Client Scope

Monitor depth under keel

Monitor scour from propeller
wash and thrusters

Monitor shoaling and siltation
due to riverine / storm activity

Maximize economic load while
maintaining safe keel clearance.

Simple user interface — allows
stakeholders to get real-time
information on berth condition.

Accessible via mobile app or
desktop app.

WORLD CLASS — Through people, technology and dedication

Client Output

Real time visibility of berth
condition

Trigger for contractor dredging
based on siltation

Triggering of engineer diver
inspection based on
undercutting due to vessel
operations

KONGSBERG PROPRIETARY - See Statement of Proprietary information

13



Visualize real time change
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KOMNGSBERC
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BerthWatch Real-Time Berth Condition Monitoring comasneac
top-level concept
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KOMNGSBERC

BerthWatch Real-Time Berth Condition Monitoring

— Value Proposition
e« Maximize cargo based on true depth under
keel
* Minimize lightering / reverse lightering
« Mitigate allision risk with sunken objects
* Recover from storm events faster
» Trigger dredging operations when needed

— User benefits:

 Real time data adjusted for SV, wave, tide data
 Easy mobile and desk-top interfaces for pilots

and vessel masters

17



KOMNGSBERC

Freight Optimization Logic:

U.5. Gulf Coast petroleum ports and lightering areas

n

Mississippi Alabama €14

Louisiana SFl;uu:tl ot obile
PascaguulaJ_M
Sabine-Neches [Port Arthur Lake t'é:‘f::f‘::]
Waterway Beaumont Charles  gaton 3
(— ] Rouge
Bk Fascagoula
Texas ~ Houston-e New Orleans r Offsh
Texas City—+ Galveston Louisiana Pasca %ﬁa
Galveston #2 Offshore il — 5= 5
Freeport-» #f _|J_Sabme Port '
Freeport : Southwest - Gulfifex
Corpus Corpus Suufn Sabme Foint F"D"”f
Christi—= Christi—s =" 1§ . : i : .
'|' #2 : ; Lightering
orpus outhtex ' uifMex
Ci Southte; Gl
Christi #1 |
...................................... O sl
B e = lightering point
LE L
Aot (10 mile radius) P S
®= deepwater port = lightering zone

Source: U.5. Energy Information Administration

Data from the U.5. Maritime Administration (MARAD) for 2015, the latest year for which data are available, indicate
that the two largest ports of call for tankers carrving crude oil and petroleum products in the United States are
lightering zones. The South Sabine Foint and Southtex lightering zones each had nearly 250 million deadweight
tons of tanker traffic volume in 2015. Deadweight tons are a measure of a vessel's capacity to carry cargo by
weight. The number of barrels per ton varies based on the density of the petroleum product or crude oil cargo.

Source: https://www.eia.gov/todayinenergy/detail.php?id=36232

Page 18 06.09.2023 WORLD CLASS - through people, technology and dedication.

KONGSBERG PROPRIETARY - See Statement of Proprietary Information


https://www.eia.gov/todayinenergy/detail.php?id=36232

- - - - -
- - - - -

- - - - -
- - - - -

- - - - -

Ing

er.

Off

]

ICa

hn

ec

T

if not otherwise explicitly agreed with KONGSBERG in writing. Any authorised reproduction in whole or in part, must include this legend. © 2012 KONGSBERG - All rights reserved.

or use is pl

copying, di

Any di:

KONGSBERG PROPRIETARY: This document contains KONGSBERG information which is proprietary and



KOMNGSBERC

Dual-Axis Sonar (DAS)

This profiling sonar is
specifically designed
for long-term
Immersion in the
harshest of conditions

HONGSIERG FROPRIETARY - See Statement of Proprietary Infonmation



Head height above bottom conesnere

In areas of large tidal reach, positioning head for high tide will provide additional coverage on sea floor

Page 21 06.09.2023 WORLD CLASS - through people, technology and dedication.
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Beam footprint on bottom conasnrac

Sloping bottom will cause larger beam footprint

Page 22 06.09.2023 WORLD CLASS - through people, technology and dedication.
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Pitch between sonar heads conasmtsc

o = Quay.

Spacing heads with gaps reduces key information about what happens in those gaps

Page 23 06.09.2023 WORLD CLASS - through people, technology and dedication.
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Northwestern Michigan College: Scour and Shoaling

Page 24 06.09.2023 WORLD CLASS - through people, technology and dedication
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Examples —bottom scan with target

Pacific Cost Terminal, Port Moody BC

November 22, 2016, K-Observer: Image showing Crab Trap
2-Scan Height Differential KONGSBERG

KONGSBERG PROPRIETARY - Seae Staterment of Proprietary Information



Unconstituted solids, AKA fluid mud

'Sailing through mud' \\

Present situation Future situation

Semaso

CONSULTANCY | FIELDWORK
LABORATORY ANALYSIS

Www.semaso.com

Page 26 06.09.2023 WORLD CLASS - through people, technology and dedication.
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BerthWatch — Desktop view
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BerthWatch — High-res panel
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3D pan and
zoom
depth
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depth or A*
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BerthWatch — High-res panel

e Hoveron
points to
observe
depth
value
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BerthWatch — Dashboard

« Select berth pocket

e Check for A warnings

* View latest pocket
depth summary

e 3d pan rotate point
cloud

« Check another berth
pocket
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Summary of User Value:

Is berth safe? Risk Mitigation; digital yes/maybe/no condition

Accelerates post-storm event recovery

Maximize cargo load Real-time data at departure and arrival berths

Reduce lightering — reverse-lightering costs 1st order effect: lower lightering costs

2nd order effects: lower GHG emissions; faster
port turn-around

Reduce dwell-time » 1St order effects: lower GHG emissions; faster
port turn-around

» Trigger when to dredge berth pockets based on
real time event data

Optimize dredging

KONGSBERG PROPRIETARY - Seae Staterment of Proprietary Information



Methodical Approach — A Phased Project comtiatac

Confirm needs of key stakeholders

Identify test site

Schedule site survey

Agree on pilot scope, criteria for success

Discuss desired Desktop User and
Mobile User Dashboards

Scale as desired per PHA’s needs

Page 32 06.09.2023 WORLD CLASS - through people, technology and dedication.

KONGSBERG PROPRIETARY - See Statement of Proprietary Information



KONGSBERG

BerthWatch Value Proposition

Client Scope

Monitor depth under keel

Monitor scour from propeller
wash and thrusters

Monitor shoaling and siltation
due to riverine / storm activity

Maximize economic load while
maintaining safe keel clearance.

Simple user interface — allows
stakeholders to get real-time
information on berth condition.

Accessible via mobile app or
desktop app.

WORLD CLASS — Through people, technology and dedication

Client Output

Real time visibility of berth
condition

Trigger for contractor dredging
based on siltation

Triggering of engineer diver
inspection based on
undercutting due to vessel
operations

KONGSBERG PROPRIETARY - See Statement of Proprietary information
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