% #

% % #

012 3&'

0123
! n

& %

R

)' * *

#

(

"3

$ #

* 4

01(#/1

5

%

% &#'
#,
$ %

) $

()


mailto:info@imdc.be




IMDC NV i
en Gems

.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok
Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007

Document Control Sheet

Document Identification

Title: Deelrapport 2.10: 13u meting SiltProfiler 23 Oktober 2007 - Deurganckdok

Project: Langdurige metingen Deurganckdok: Opvolging en analyse aanslibbing

Client Waterbouwkundig Laboratorium

File I/RA/11283/07.086/MSA

reference:

File name | K\PROJECTS\11\11283 - Opvolging aanslibbing dgd\10-
Rap\DGD2\RA07086 13h_SiltProfiler 071023\RA07086_SiltProfiler oct07 v10.doc

Revisions

Version | Date Author Description

2.0 04/04/08 JCA Final report

1.0 05/03/08 JCA Concept

Distribution List

Name # ex. Company/authorities Position in
reference to the
project

Joris Vanlede 7 Waterbouwkundig Laboratorium | Client

Frederik Roose 3 Afdeling Maritieme Toegang Client

Approval

Version | Date Author Project manager Commissioner

2.0 04/04/08 JCA MBO MSA

1.0 05/03/08 JCA MBO MSA

I/RA/11283/07.086/MSA versie 2.0 - 04/04/08







IMDC NV i.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok
en Gems Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007

TABLE OF CONTENTS

1. INTRODUCTION 1
1.1. THE ASSIGNMENT ..ottt ettt et e ettt e e ettt e e e et e e e et e e e e et e e e e enaeae s 1
1.2. PURPOSE OF THE STUDY ....oviiiiiiiii ittt e ettt e e ettt e e e et te e e eaneae s 1
1.3. OVERVIEW OF THE STUDY ....ooiiiieiiie ettt ettt 2

1.3.1. REPDOVIS. ...ttt 2

1.3.2. MeASUPEMENT QCHIONS ................ooeeee it 3
1.4. STRUCTURE OF THE REPORT .....uuiiiiiiiiieee oot et 4
2. THE MEASUREMENT CAMPAIGN 5
2.1. OVERVIEW OF THE STUDIED PARAMETERS .......ooiiiiiiiiitieee oot 5
2.2. DESCRIPTION OF THE MEASUREMENT CAMPAIGN ......ooiiiiiiiiiii oot 8
2.3. THE EQUIPMENT .....ooiiiiiiiiiit ettt et ettt e oot e e et ee e e et et e e e et te e e e eaaeae s 9

2.3.1. SHEPPOSIIOE ... et 9

2.3.2. CTDDIlVEE ..o e e 10
3. COURSE OF THE MEASUREMENTS 11
3.1. MEASUREMENT PERIODS .....ooviiiiiii it ee e oottt e e e et e e e ettt e e et e e e e e e aae e e e e e 11
3.2 HYDRO-METEOROLOGICAL CONDITIONS DURING THE MEASUREMENT CAMPAIGN ....oovvvieeeeenieeiieeeeeeneen, 11

321 Vertical tide during the Measurements ...............cooccoveeeoiieieiieieie e, 11

322 Meteorological data...............c..ccooviiiiiiiiiiii it 12
3.3. NAVIGATION INFORMATION ......ooiiiiiiiiiit ittt ee e et e e ettt e e e ettt e e e e e ae e e e e e aae e e e e e 12
34. REMARKS ONDATA ...ooiiiiiiiiie oottt ettt et e e et ee e e e 12
4., PROCESSING OF DATASETS 14
4.1. CALIBRATION OF THE TURBIDITY SENSORS ......coiiiiittiitieeeoeee oot 14
42. METHODOLOGY OF PROCESSING THE SILTPROFILER DATA .....ooiiiiiiiiieee oo 14
43. TIMESERIES, DEPTH AVERAGES AND TRANSECTS .......oiiiuiiiiiiiiie ittt 15
5. PRELIMINARY ANALYSIS OF THE DATA 16
6. REFERENCES 17

I/RA/11283/07.086/MSA Il versie 2.0 - 04/04/08



IMDC NV i.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok

en Gems Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007
APPENDICES

APPENDIX A. MEASUREMENT EQUIPMENT A-1

APPENDIX B. OVERVIEW OF MEASUREMENTS B-1

B.1 OVERVIEW OF THE MEASUREMENT LOCATIONS FOR THE WHOLE HCBS2 AND DEURGANCKDOK

MEASUREMENT CAMPAIGN

B.2 OVERVIEW OF ALL MEASUREMENT LOCATIONS HCBS AND DEURGANCKDOK MEASUREMENT CAMPAIGNB-6

APPENDIX C. TIDAL DATA C-1
APPENDIX D. NAVIGATION INFORMATION AS RECORDED ON SITE D-1
APPENDIX E. UNESCO PPS-78 FORMULA FOR CALCULATING SALINITY ....covceeervennee E-1
APPENDIXF. SILTPROFILER GRAPHS F-1
F.1 LOCATION XA L.t F-2
F2 LOCATION XB ..o e e ettt e F-9
F3 LOCATION XC oo e e e F-16
F4 LOCATION XD ..o e e e et e F-23
F5 LOCATION XE. ... oo e e e et F-30
Fo6 LOCATION YA Lo e et F-38
F7 LOCATION YB ..o e e e e et F-45
F3 LOCATION YO oo et F-52
F9 LOCATION YD .ot e F-59
FIO  LOCATION YE.. oo et F-66
FIT  LOCATION ZA....ooooie e e e ettt F-73
FI2  LOCATION ZB ..o e et et F-80
FI3  LOCATION ZIC ..o e e e et F-87
FI4d  LOCATION ZD ... e e e e e ettt et F-94
FUIS  LOCATION ZE ... e e et e et et F-101
APPENDIX G. DEPTH AVERAGE FIGURES AND TABLES G-1
G.1 TABLES ..o e G-2
G2 FIGURES ... e e e e, G-10
APPENDIX H. TIMESERIES H-1
APPENDIX 1. TRANSECT SUSPENDED SEDIMENT CONCENTRATION DISTRIBUTIONI-1
APPENDIX J. OVERVIEW OF HCBS2 AND OPVOLGING AANSLIBBING
DEURGANCKDOK REPORTS J-1

I/RA/11283/07.086/MSA

i versie 2.0 - 04/04/08



IMDC NV i.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok
en Gems Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007

LIST OF TABLES

TABLE 1-1: OVERVIEW OF DEURGANCKDOK REPORTS BETWEEN APRIL 2007 TILL MARCH 2008 ........ooovvvveennnnn.. 2
TABLE 2-1: POSITIONS OF THE MEASUREMENT POINTS FOR SEPTEMBER 23" 2007 AT THE ENTRANCE OF
DEURGANCKDOK. ....ovviiiiii ittt ettt e et e e ettt e e et e e e e te e e e eaaea s 9
TABLE 3-1: HIGH AND LOW TIDE AT LIEFKENSHOEK TIDAL GAUGE ON 23/10/2007 ......covomeieieeeeeeeeeeeeeeeee 11
TABLE 3-2: COMPARISON OF THE TIDAL CHARACTERISTICS OF 23/10/2007 WITH THE AVERAGE TIDE, THE AVERAGE
NEAP TIDE AND THE AVERAGE SPRING TIDE OVER THE DECADE 1991-2000 FOR LIEFKENSHOEK. .................. 12

LIST OF FIGURES

FIGURE 2-1: ELEMENTS OF THE SEDIMENT BALANCE ... .ou oo oo oo e e e e e e e e e e e e e e 5
FIGURE 2-2: DETERMINING A SEDIMENT BALANCE ........ouvuiiiiiiiit it ce ettt aae e 6
FIGURE 2-3: TRANSPORT MECHANISMS .....ooiiiiiuiiiitieieee oottt e oot e e oot e e oot ee e e e eeaaae e e e e e 7
FIGURE 2-4: MAP OF THE MEASUREMENT LOCATIONS IN THE VICINITY OF DEURGANCKDOK ......oeeeeeeeeeeeeeeeeeeeeenn. 8
FIGURE 2-5: HIGH RESOLUTION SILTPROFILER ..........ooiiiiiiiiiieii et 10

FIGURE 4-1: EXAMPLE OF METHODOLOGY USED FOR THE TRANSITION OF SEAPOINT TO LONG RANGE SENSOR FOR A
GIVEN PROFILE 14

I/RA/11283/07.086/MSA v versie 2.0 - 04/04/08






IMDC NV i.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok
en Gems Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007

1. INTRODUCTION

1.1. The assignment

This report is part of the set of reports describing the results of the long-term measurements This
report is part of the set of reports describing the results of the long-term measurements conducted
in Deurganckdok aiming at the monitoring and analysis of silt accretion. This measurement
campaign is an extension of the study “Extension of the study about density currents in the
Beneden Zeeschelde” as part of the Long Term Vision for the Scheldt estuary. It is complementary
to the study ‘Field measurements high-concentration benthic suspensions (HCBS 2).

The terms of reference for this study were prepared by the ‘Departement Mobiliteit en Openbare
Werken van de Vlaamse Overheid, Afdeling Waterbouwkundig Laboratorium’ (16EB/05/04). The
repetition of this study was awarded to International Marine and Dredging Consultants NV in
association with WL|Delft Hydraulics and Gems International on 10/01/2006. The project term was
prolonged with an extra year from April 2007 till March 2008.

Waterbouwkundig Laboratorium— Cel Hydrometrie Schelde provided data on discharge, tide,
salinity and turbidity along the river Scheldt and provided survey vessels for the long term and
through tide measurements. Afdeling Maritieme Toegang provided maintenance dredging data.
Agentschap voor Maritieme Dienstverlening en Kust — Afdeling Kust and Port of Antwerp provided
depth sounding measurements.

The execution of the study involves a twofold assignment:

e Part 1: Setting up a sediment balance of Deurganckdok covering a period of one year, i.e.
04/2007 — 03/2008

o Part 2: An analysis of the parameters contributing to siltation in Deurganckdok

1.2. Purpose of the study

The Lower Sea Scheldt (Beneden Zeeschelde) is the stretch of the Scheldt estuary between the
Belgium-Dutch border and Rupelmonde, where the entrance channels to the Antwerp sea locks
are located. The navigation channel has a sandy bed, whereas the shallower areas (intertidal
areas, mud flats, salt marshes) consist of sandy clay or even pure mud sometimes. This part of the
Scheldt is characterized by large horizontal salinity gradients and the presence of a turbidity
maximum with depth-averaged concentrations ranging from 50 to 500 mg/l at grain sizes of 60 -
100 um. The salinity gradients generate significant density currents between the river and the
entrance channels to the locks, causing large siltation rates. It is to be expected that in the near
future also the Deurganckdok will suffer from such large siltation rates, which may double the
amount of dredging material to be dumped in the Lower Sea Scheldt.

Results from the study may be interpreted by comparison with results from the HCBS and HCBS2
studies covering the whole Lower Sea Scheldt. These studies included through-tide measurement
campaigns in the vicinity of Deurganckdok and long term measurements of turbidity and salinity in
and near Deurganckdok.

The first part of the study focuses on obtaining a sediment balance of Deurganckdok. Aside from
natural sedimentation, the sediment balance is influenced by the maintenance and capital dredging
works. This involves sediment influx from capital dredging works in the Deurganckdok, and internal
relocation and removal of sediment by maintenance dredging works. To compute a sediment
balance an inventory of bathymetric data (depth soundings), density measurements of the

I/RA/11283/07.086/MSA 1 versie 2.0 - 04/04/08



L(#/ 2<=# >?2% " $ )+ @ # "%
A -+ &' & % (" ) $
% + % % % % $"+ " % S % %
"% +.
&' $ % o+ % ? $" $"
# "% % N + 4 @ . @ @ %N " %
"% ! 0 Q ' % 1. @ et "4
+ " $ 4" 8%"'" " ' "8 # " % " % |
% + 4 % $ " % $' % @
21=1 & & > #, I ) (
21=121 %# )
-+ + 3% L)+@ # "$ % M 4 * 4+ (
P % &" * @ @ 4 ! >/ "% L)+@ '
# "$ % MO 4 *+ (" $ 1 + " @ * #1G D.
&' + N+ N + % % % +
# " % " % @ $' % N 4' $° ' $ % +" '+ 3 8% .
! # $
I'$ I( () & (07 ) ) )? !
# ) 1 # I & )
% s & ? +
0 -* , L (*1
% " $ &' ? + 7
0 -* L (*1
% " & ? +
0 -* , L (*1
% s & 7+
0 -* , ( *1
: * % ""$ 0 - : (71
9 1 # ) I# * # ) ) ) * # 1" #"$ @
+ = - .9 ) y? I # ) ) + #, 7 -
7 0+ #)
7 /" ? R + -* , .7 (0 *1
&' % + ) $ 0o -* , . *1
&' % ? 4 o -* , ., (2
&' % % @ 4 4 o -* . v (*1
&' % % @ 4 4 o -* . 7 (*1
&' % % @ 4 4 o -* , 7 (*1
&' % + 0 $' % %1 O * . 7 (*
" % # " % 0 1
0 -* , 7 (*1
" % Q F ( # " % 0 7
10 -* , 7 (*1
" % Q F " (" # "% % 4 o, ,
’ 1.0 -* .7 (*1
7 /" ? Q R + 4 o -* 7 (*1
x ( * @



L(#/ 2<=¢ >?2% " $ )+ @ # "%
A S+ & &% (" ) $
# ( 7# #)$ % & yir? 14 #1002 /( !
&#' A 1y )2 & ) #> '/ 1Y)
1/ )
%" ? $ % & ? +
0o -* 7 ( *1
%" ? $ % & ? + 7
0o -* 7, ( *1
%" ? $ % & ? +
0o -* 77 ( *1
% ? $ % & 2 + ' ’
0 -* ("1
%" ?2 $ % * + 0o -* (*1
“())
* ? $ % F"$ 0o -* ( *1
21=101 ) I # )
F 4 @ $" % % $ + 3%
( + % $ @ $" %
( % % $ $ < $' %
+ % $R ) 4 N + + % "% + " % % 4
# )
< " " % # "% %
< % $ % # $ %
( % + $ $ $ % $ N $
% 4" % % % % ?N % $ @ $ ? %
@ ' % 8 % + "$ % % $ M %
(II $ N " " % % n + n 1 n $ # " $ 0/
4' $' *#/ "$ $" ? @ $ $ " $" "% 4 :
+ $ % n % @ $Il % " % n + " $ % % 4 1] 1
R +
& % @ $" % $ 3 + $ %
2 3$ 3 % + 4 + 8% % @
+ " "% # "$ %
, ( % % "$ @ $ $ 4" % B" N J
% $' $
7. ( % % % %+  "$ @ C < 4 $' %
! $" " 4 $ % $ % @ " %" $" " " % ?
O!'(#/N "N I(#/N "0 , 51
* (* @



IMDC NV i.s.m. WL|Delft Hydraulics Opvolging aanslibbing Deurganckdok
en Gems Report 2.10: Through Tide Measurement SiltProfiler 23 October 2007

1.4. Structure of the report

This report is the factual data report of the through tide measurements at Deurganckdok on the
23" of October, 2007. The first chapter comprises an introduction. The second chapter describes
the measurement campaign and the equipment. Chapter 3 describes the course of the actual
measurements. The measurement results and processed data are presented in Chapter 4,
whereas chapter 5 gives a preliminary analysis of the data.

I/RA/11283/07.086/MSA 4 versie 2.0 - 04/04/08
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The salinity data of the SiltProfiler was unreliable and was replaced by the salinity of the CTD-
Diver, which was placed on the SiltProfiler during the measurement campaign.

The SS concentration of profiles 1075Ze, 1159Xb and 1160Xa were disturbed completely by
shipwakes of the shipping traffic. These data have been removed. The shipwake which disturbed
1159Xb and 1160Xa, is also visible in the lower part of the water column of profiles 1161Ya,
1162Yb, 1163Yc, 1164Yd, 1165Ye and 1166Ze. The sinking progress of the ship wake is good
illustrated on the figure of SS concentration distribution at transect Y (from 1161Ya to 1165Ye) in
APPENDIXI.
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mg/l over the SSC measured by the Seapoint Sensor (1), a back track is performed to find at
what measurement the Long Range SS concentration exceeds the Seapoint SS
concentration.(2). The nearest measurement is chosen as transition point, as is shown by the
‘Final SSC’ line, which shows. This is done as the Long Range SS concentration slightly
underestimates low concentrations.

o Between the long range and short range extinction sensor the transition point is fixed. The long
range sensor saturates at a concentration of 4964 mg/l, so the transition is fixed at a
concentration of 4400 mg/l, leaving a margin of £ 500 mg/l between the transition point and the
maximum measurable concentration of the Long Range Sensor.

This method was developed based on a high number of measurements that showed a high
variation in SS concentration performed on 21/03/06 in Deurganckdok.

A datasheet was produced that contains a plot showing the change in temperature, salinity and
suspended sediment concentration versus depth for each verified profile

Apart from general metadata (date, time, time after HT, coordinates, surface elevation) the water-
bottom interface is given as the lowest elevation at which SiltProfiler measured sediment
concentration within its range, and the detection of the soft and hard bottom (210 kHz / 33 kHz) as
was measured by the dual frequency echosounder.

A table contains measurements with regular spreading in time taken from the profile.

The depth averaged values for temperature, salinity and suspended sediment concentration are
calculated.

The “NaN” (Not a Number) —value is used to indicate a no data value (measurement outside range
of instrument or not recording).

The SiltProfiler datasheets are given in APPENDIX F.

4.3. Timeseries, Depth Averages and Transects

Timeseries were visualised for all locations. Colourplots of temperature and suspended sediment
concentration, as measured by SiltProfiler can be found in APPENDIX H. In these plots the bottom
(as detected by the SiltProfiler) is shown as a black surface.

These plots show a contoured timeseries of the measured profiles on each location in time and
depth. In between two vertical profiles colorcodes are shaded from one to the next. The detection
of the hard bottom or mud-water interface by the instrument is indicated on the contourplot as a
black mask.

Also depth-averaged values were tabularised. Depth-averages were computed for SiltProfiler
(Suspended Sediment Concentration & Temperature) data per location.

For each of these parameters the depth-average is given for:

o Total depth

o Top 50% of watercolumn — bottom 50% of watercolumn

This information is illustrated in figures and tables in APPENDIX G.

The spatial suspended sediment concentration distribution for transects X, Y and Z are given for
each cycle. In these graphs the SSC distribution is shown as a cross-section consisting of all 5
profiling locations ( a, b, ¢, d and e) on each transect (X, Y and Z) within one measurement cycle.
Point a is always given on the left hand side. These figures are given in APPENDIX I.
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5. PRELIMINARY ANALYSIS OF THE DATA

Concerning the suspended sediment concentrations, the depth averages range from 17 mg/l up to
306 mg/l. The maximal depth average concentration of 306 mg/l occurs at Ya around LW and the
minimal of 17 mg/l at Zb (5:36 after HW) and Zc (3:11 after HW). In general profiles taken along
transect Z give slightly lower depth average SS concentrations than those taken along transect X
and .

In general a similar magnitude of suspended sediment has been observed during the previous
SiltProfiler winter campaign on 21 March of 2006 (IMDC, 2006h). Compared to the summer
campaign on 26" September of 2006 (IMDC, 2007n) the overall concentrations were roughly twice
as high.

The density of a mud layer at locations Xa, Ya and Za was low enough to allow the SiltProfiler to
penetrate, although the sediment concentration was higher than the upper limit of the SiltProfiler
range (+/- 35 g/l).

Depth averaged salinity ranges from 8.8 to 10.9 ppt. The maximal salinity value occurs at Xd, Xe
and Ye about 1:30 after HW, and the minimal at Xd and Xe around LW. The points located nearby
the river Scheldt have a higher salinity range than the points located in the dock.

Average temperature of the water was 14.8°C over all the locations.
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APPENDIX B.

OVERVIEW OF MEASUREMENTS
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APPENDIX C. TIDAL DATA
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APPENDIX D.

NAVIGATION INFORMATION AS RECORDED ON SITE
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Ship: Scheldewacht 2
l|_ocation: Entra|nce Deurganckdok
Nr. |Tijdstip (MET) Type schip Vaarrichting (uit-, invarend)
1 7:20 Brutus uitvarend
2 7:30 Gotcha invarend
3 7:35 Helena uitvarend
4 7:45 Big Ben uitvarend
5 8:05 Bemyo invarend
6 8:10 Nirvana invarend
7 8:10 Gotcha uitvarend
8 8:15 Adfundum uitvarend
9 8:45 Al Air Kochal invarend
10 8:50 Nirvana uitvarend
11 8:55 uitvarend
12 9:15 Sankara invarend
13 10:10 Solong uitvarend
14 10:20 Coronia uitvarend
15 10:30 Delta Hopper invarend
16 11:00 Delta Hopper uitvarend
17 11:10 Goudvis invarend
18 11:35 Alexandra invarend
19 11:38 Notec invarend
20 12:00 Adfundum uitvarend
21 12:02 Duwbak invarend
22 12:20 Gemko-G invarend
23 12:22 Symfharosa invarend
24 12:50 Laurent invarend
25 12:55 Montana invarend
26 13:00 Union Emerald invarend
27 13:30 uitvarend
28 13:40 Timmy invarend
29 13:50 Symfharosa uitvarend
30 14:00 Xim Hong Kong invarend
31 14:00 Union 9 + 8 invarend
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Ship: Scheldewacht 2
l|_ocation: Entra|nce Deurganckdok
32 14:15 Neckarstein uitvarend
33 14:30 Gemko-G uitvarend
34 14:35 Mercurius invarend
35 14.36 Notec uitvarend
36 15:00 Vlissingen invarend
37 15:03 Mercurius uitvarend
38 15:03 Alexandra uitvarend
39 15:10 Aargau invarend
40 15:20 Timmy uitvarend
41 15:22 Libero invarend
42 15:45 Montana uitvarend
43 16:15 Carin invarend
44 16:30 Goudvis uitvarend
45 16:45 uitvarend
46 16:50 Carin uitvarend
47 16:50 Carisma invarend
48 16:55 invarend
49 17:00 Duwbak invarend
50 17:15 Anora uitvarend
51 18:15 Laurens uitvarend
52 18:20 Elsina invarend
53 18:40 Libero uitvarend
54 18:45 Container invarend
55 19:00 CMA Mimosa invarend
56 19:10 Elsina uitvarend
57 19:20 Puw invarend
58 19:35 Orida invarend
59 19:40 Gremko invarend
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Practical Salinity Scale (PPS 78)  Salinity in the range of 2 to 42
Constants from the 19th Edition of Standard Methods

C
R cond.ratio 00117 |[R = ———
42.914mS/cm
CCond at t 0.5 Input conductivity in mS/cm of sample
tdeg.C 22.00 Input temperature of sample solution
P dBar 20 Input pressure at which sample is measured in decibars
R 1.0020845 |[R, = 1 + p(e, + ep + ep?)
P ' » 1 +d,t+d,t* +(d, +d,HR
rt 11641102 | rp = og + ot + cpt2rozdrogtd |
R
Rt 0.0009879 |R¢ = —Rp X 1q
_(t-15) 172 32 2 52
Delta S -0.0010 |Delta S = THk(t-15) (bp +bjR " +boR +b3R +bgRy +bsR, )
172 32 2 52
S = Salinity 0.257 |S= ag+ alRt + ath + a3Rt + a4Rt + a5Rt +delta S
a0 0.0080 b0 0.0005 c0 0.6766097 d1 3.426E-02 ef
al -0.1692 b1 -0.0056 cl 2.00564E-02 d2 4.464E-04 €2
a2 25.3851 b2 -0.0066 c2  1.104259E-04 d3 4.215E-01 e3
a3 14.0941 b3 -0.0375 c3 -6.9698E-07 d4 -3.107E-03
a4 -7.0261 b4 0.0636 c4 1.0031E-09
a5 2.7081 b5 -0.0144

k 0.0162
R = ratio of measured conductivity to the conductivity of the Standard Seawater Solution
Conductivity Ratio R is a function of salinity, temperature, and hydraulic pressure. So that we can factor R into three partsi.e.
R=Rt xRpx rt
R = C(S,t,p)/C(35,15,0)
C =42.914 mSicm at 15 deg C and 0 dbar pressure ie C(35,15,0) where 35 is the salinity

Ocean pressure is usually measured in decibars. 1 dbar = 10*-1 bar = 1045 dyne/lcm”2 = 10%4 Pascal.

2.070E-04
-6.370E-08
3.989E-12
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