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Brief history of PMT

19 20 20

54 ~ 88 207

Bloms Oppmaling Blom Maritime AS Parker Maritime AS

(Office in Stavanger) (New Name) (Acquired by Parker)
Bloms Oppmaling Blom ASA Scan Maritime AS
(Private Company) (Listed in Oslo Stock Exchange) (Scan Subsea demerged from
Blom ASA)




PMT Strengths

40+ years offshore experience

40+ highly specialized engineers

Strong legacy with key players in the offshore market

Worldwide service and solution provider

State of art equipment, tools and software

Pictures: A surveyor or many, total station



Services Provided

Vessel control
Gyro Calibration & GNSS health System
check

Charting and marine
Windmill installation services

survey support m
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Subsea Metrology



Nearshore seabed survey operations

s e BBl T
— il /Tj y -

Getting ready for operation, loading on truck at our office Darker
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Nearshore seabed survey operations

Launch in Krisitiansand for depth verifiction for cruise ship quay Pucker
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Nearshore seabed survey operations
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Cruise ship safely moored in Krisitiansand
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Nearshore seabed survey operations
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Launch in Stavann along E 134 at 980 m above sea
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Nearshore seabed survey operations
. |

Challenges to reach the water when working in fresh water m——
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Nearshore seabed su erati'ons
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Narrow and difficult access, fresh water near Bergen, Rv 557
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Nearshore seabed survey_ perations

Ready for launch in Bjgrndalsvatnet , near Bergen, Rv 557
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We got it safely in and out of the

e

fresh water
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Nearshore seabed survey operations
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Transport to Honningsvag for work at Veidnes
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Water level observations by Kartverket

« QOperates 24 permanent water
level stations from Oslo to
Kirkenes

« Measurements available on-line
from 10 — 20
minutes after observation

* Provide official water level and
land rise information

 Observed water level modeled to
any geographic location in
Norway

Source: http://sehavniva.no/

 \Water level can be downloaded at
10 min interval as text files —Darker
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Official water level definition at Sarnes

Nivaskisse for Sarnes
Kartverket

Landheving er 1,6 mm pr ar.

Provides information about official
vertical reference levels in Norway

450 F

402 Heyvann med 1000 ars gjentaksintervall

397 Heyvann med 500 ars gjentaksintervall

400 + 380 Heyvann med 200 &rs gjentaksintervall

383 Heyvann med 100 ars gjentaksintervall

379 Hoyeste observerte vannstand (26.11.2011 under stormen Berit)
377 Heyvann med 50 ars gjentaksintervall

3698 Heyvann med 20 érs gientaksintervall

362 Heyvann med 10 ars gjentaksintervall a e ro

354 Heyvann med 5 ars gjentaksintervall
350 ¥ v gienisks
330 Heyvann med 1 ars gjentaksintervall LA I n O rth Of B e r e n
319 Hoyeste astronomiske tidevann (HAT)

300 +

275 Middel spring heyvann (MHWS)

250 £ 20 weseropirmin MSL - Mean Sea Level
(based on long term observations)

200 +

wd * NN1954 (NN20007?)

IS SR, Vertical reference in Norwegian
S —— land maps

50 -+ 51 Middel spring lavvann (MLWS)

0 1 ¢ smumaomonn « Land rise in mm / year

Laveste astronomiske tidevann (LAT)
Lawvann med 1 3rs gjentaksintervall
Lavvann med 5 ars gjentaksintervall
Lawvann med 10 &rs gjentaksintervall
Lavvann med 20 ars gjentaksintervall

32 Lawann med 50 3rs gientaksintervall
-50 & -35 Lawvann med 100 ars gjentaksintervall m
-30 Laveste observerte vannstand (17.3.1980)
-38  Lawvann med 200 ars gjentaksintervall
43 Lawvann med 500 ars gjentaksintervall

<48 Lawann med 1000 ars gjentaksintervall
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Observed and predicted water level

Tidevann for

Sarnes, Nordkapp (Finnmark)

oer B4 L1 [ <» | Lastned: - PDF | Skivut: B | Husk dette stedet
20. august - 27. august Velg dato | | Middelvann (MSL) v
200 cm
o Py o o e ° °
100ecm § Y ” ! ” { ‘ ! f f N " )
N @
-100 cm U ~ A L L
) ¢ o @ B ® °
o S -~ B
-200 cm
20 Aug 21 Aug 22 Aug 23 Aug 24 Aug 25 Aug 26 Aug 27 Aug 28 Aug

Water level observations at Sarnes close to Veidnes in Finnmark
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Recording ellipsoidal height from RTK

 Positioning by Seapath 330 RTK
with GPS and GLONASS

N A
\ﬂ \T { ( {  Corrections from CPOS to
( )

EUREF 89 transferred using ICE net or

| GPRS, 3G
71w |l | LY
/ @9\/ * Lever arm correction by Seapath to
N ” \ _ an MP at the water line.
BABORD ¢ — s Also MP at antenna for PPP processing

[
\ | / if required

i » Both positioning streams logged
in SIS at 2 Hz into KM raw.all files

| PARALLELL

per_puwr | € TLREE_PLaN ,LE:? « Extracted and combined

from all logged lines in Neptune

pre-processing
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Establishing Geoid - ellipsoid separation

Calculating geoid — ellipsoid separation for random locations in the suvey area
using href2008a in Wsktrans. m
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Typical survey coverage for a day

Kobbholet
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Vessel tracks for survey lines performed on the 23rd of August 2013.
Number of lines 177, sailed distance 89.4 km, net survey distance 71.5 km
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GNSS RTH v.s. observed water level
) Maritime  Waterloveldata e

Start UTC Stop UTC
201308222200 |2013.08.24 21:50 Procedure
 Logg ellipsoidal
1'5'*"\0 .L.\ height at water line
T \/3'\,‘ - Establish separation
_ 0 % ; * ‘ « Download observed
5 00 * ‘6... 7 WL modeled to
08 N i” location from
10 N~ Kartverket
154 | , * Timeshift to UTC
2013-08-23 02:41:57 al¥508-2315200:00 2013-08-24 01:04:36 o Compare tO filtered
Tide RTH MAfiltered RTH
» Write water level
Tide:  Tmeshittto get UTC [s]: -7200 correction files
el for post processing
Time comection [s]: 0
RTH: Z comection [m]: 0.00, Geoidal height [m]: 23.17
Comparing filtered RTH with observed WL from Kartverket —Darker
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Comparing against Kartverk surveys

Purchased soundings
from Hybas:
- hydrograf-3006,
EM 3000, 2006
- XI-235EM,
EM 100, 1995
Adjusted to NN54

Same area in two different surveys
Hydrograf-3006

PMT Aug 2013

Volume calculation !
Wet area 33255 m2 ~=0.03 km2 °
Water volume 618568 m3
Mean depth 18.60 meters
Terrain volume Not calculated
Depth range 0 to 9999 meters
Calculated at 12/12-2013 19:52:52

Volume calculation

Mean depth Hydrograf 18.60 m
Mean depth Parker survey 18.63
Difference 3 cm
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Wet area 33252 m2 ~= 0.03 km2
Water volume 619537 m3

| Mean depth 18.63 meters
Terrain volume Not calculated

1 Depth range 0 to 9999 meters

1 Calculated at 12/12-2013 19:52:19




Comparing cont..

70°57.607 N
25°41.956 E

Along chosen route, length 610 meters, mean depth 32.39 -0.02

70°57 880 N
25°42.522E

19m

41m \

I
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Volume calculation

Wet area 62978 m2 ~= 0.06 km2
Water volume 4229808 m3

Mean depth 67.16 meters
Terrain volume Not calculated
Depth range 0 to 9999 meters

Calculated at 12/12-2013 19:57:12

PMT aug 2013
Point density
about 10 times
more.

70°58.154 N 70°58.290 N
25°44.021 E 25°44024 E

Volume calculation

Wet area 62963 m2 ~= 0.06 km2
Water volume 4237612 m3

Mean depth 67.30 meters
Terrain volume Not calculated
Depth range 0 to 9999 meters

Calculated at

IX-235EM
Average difference
12 -14 cm

12/12-2013 19:57:39

Along chosen route, length 753 meters, mean depth 69.21 +0.12

70°58.289 N 70°58.154 N
25°44 4 E 25°44435E

54m ==
ﬁwwﬂ

87m

>~
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Comparing PMT aug 2013 and IX-235EM-1995
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Comparing cont..

Side by side same area Kristiansand jan 2012 (left) and july 2013 (right)

Bl

Valgtavel

288 meter

Autonay | Senter

Endre | Ferdig
Siste posisjon er fra 17/1-2014 09:16:50

N

35084

co | B

Objekter | Eksport |[ Wolum
b i G0

_Ho ||
_Red | Gu

Rute

L_|@
£

Skift retning

Kontroll

Fylling 2013

Vit areal 5205 2 Bl

Vannvolum 152107 m3
Middeldybde  2922meter || Sort |

Terrengvolum  Ikke kalkulert Areal

Dybdeornréde 0 til 9999 meter
Tidspunkt 17/1-2014 9:28:01

Svredybde 0
Nedre dybde 9999

Beregnl |

Avb)

Siste posisjon er fra 17/1-2014 09:16:5

HO | | Varared
Veuwoln 152042 13
_ Rod | Gul Migdeldybde 2921 meter
|
Rute.

e dybde 0
Nedre dybde 9999

Average difference 1 cm in unmodified area
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35082 N

Fylling 2013

5205 m2

Terrengvolum  Ikke kalkulert

- Dybdeorréde 0 19999 meter
|_Skiftreming | Tidspunke  17/1-2014 92746

Beregal |

Avb)




Comparing cont..

Side by side same area Kristiansand jan 2012 (left) and july 2013 (right)
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Rock dumped area for new container quay in Kristiansand
Very soft seabed.

Rock dump subsided about 50 cm between jan 2012 and july 2013.
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Conclusions

e Obtaining water level observations compared to GNSS observation
works near-shore Norway

 We have observed some differences between GNSS and water-
level model when working at long distance from permanent
recorders. Example 20 — 50 cm in Sognefjorden

e Consistent water level corrections make it possible to perform
repeated surveys with high accuracy

 We always use the official water levels when performing
hydrographical surveys for delivery to “Kartverket”
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