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l Introduction

This[guideline document[ givesal concisel description[ 0fl the[SiltProfiler[ and information
required for operational mse. The guidelinesare primarily fintended (o [Supportthe Miserfand
operator[ofTthe[SiltProfilerlinstrument. Thelintricatetechnical [details[oflthe[designlaremot
addressed.

ThelChapter[2[Descriptionlintroduces[the main componentsof the [System. Thelsubsequent
Chapter (3 [Installation,[élaborates[on thelinstallation[ofTtheuser interface[and the (hardware.
ThefunctionslofTthe serfinterfacelare[addressed [in[Chapter (4 [SiltProfiler [UserInterface.A
briefldescription(oflthe(Sensors (i [given ih[Chapter5 [Sensors.

AspectsCabout maintenancelare covered inder[Chapter[6 "Maintenance andlast[Chapter[7
Calibration(describes@mumber 0f(calibrationmethods.
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2  Description

Aldescription[dfithe(SiltProfiler(in/this (Chapter(is[presented from [the liser’s [perspective.The
main/domponents, Viz.

1. Profilerinstrument,

2. Powerlsupplyland/communication

3. Usernterface

areldddressed(inthislSequence.

2.1 Profiler[Instrument
The SiltProfilerfinstrumentfis @ frame WithSensors [thatis [dropped through the Water[dolumn.

Thelinstrument[sStructure[¢omprises alheavy[steel (bottom [Hing[ofThexagonal [Shape.[This[fing
supports(theihstrumentwhile onldeckandldcts(ds[dprotection fo the sensorslatimpactdnlthe
bed.Thehexagonal(ring[is[alsolheavy[folgivelthelinstrument[sufficient[Weightand[allow
centre[ofgravity.[Three(flat(Steel (bars[are[bolted[folthe Mipper(structure, [i.e.the stainless(steel
protection(container[Gum finstrumentbody.

SixMholeslinthe bottom[dflthelinstrumentbody passisensoricablesto [thelinside. [Atlthe[fopend
ofTthelinstrument body [a[femovablehinge With[ahoisting[@yelis[attached. [Aplastic[cylinder
(theTelectronics[tontainer), [partly [(protrudingfrom[the Cupper[endoflthe[instrumentbody,
contains(theleélectronics. INormally, whenlin[operational (ise, [the[¢lectronics[¢ontainer[is kept
in[place(by threefy Tapslandalsolthehingepreventstheplastic cylinderfolescapefromthe
instrumentbody. At the Towerlendloflthe électronics[dontainer, that[islinsidefhelinstrument
body, thesensors dre[¢onnected toWater [proofbulkhead/donnectors. [Thelsensors[proper(are
attached [fo[alsensor supportframebelow the [instrument[body. Thel¢levation [ofthelsensor
supportframeldanBeladjusted Vertically.

Fivelsensors(areattached [fothesensorSupportframe. Two Tightlextinction[sensors(ind[single
housingarefixed by fourlAllen Boltsinsidela Fectangularsupportbracket(atthe Towesténd [0f
thelsensor[support[structure.[ Thelother[sensors[(temperature, [conductivity [and [pressure)are
attached[fo [the [Sensor[support(structure by [fy Taps. [All[Sensors(drepointing[down.

Theltwolightlextinction[sensors are fitted (with[flow [guidance[¢ylinders; (the[flow[guidance
shouldBeBelowthe Sensor.[One Tightleéxtinction/sensorhas alightpasslength [0fT5 hm((for
highTconcentrations)andthelother[$ensorhas[allight[passlength[ofTBOmm(tomeasure
moderatedoncentrations.

Thelélectronics[dylinder[¢ontainslinterfacingélectronicsfor the sensorsfandld[datalogger(fo
controlthe powermanagement,[tolacquire[the sensor[datalandto[ communicate Wwith[the
supervisor[PC.

2.2 Power[$upply[and[¢ommunication

Thelinstrument[featuresaltechargeable[battery [ for autonomous[operationbut[canl[also[be
operated Vialan[mimbilical [¢able. Theimodelof operation {off,[aAutonomous ormmbilical)[is
determined by [a Waterproofpower[(cum[communication)[¢onnector [on [fop [0flthe €lectronics
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container. Power[supplylis(alwaysviathe[power[connector, [@ven [Wwhen [the [internal (battery [is
used. [Theldonnectorfislidentical [fb the[dneiised ion the RDIWorkHorse[ADCPs.

Thepowertodes|areas follows.

off:[al[dummy [¢onnector(is placed,hence, mol¢connections are[made. The[dummy¢onnector
shouldbelin[place[whenthe[SiltProfiler is[mot[in Wse fo [protectthe ¢contactpins[oflthefop
connectorland[tolavoid[$hort[ circuiting oflthelinternal [battery. Other[Wwires[arel[servel for
groundlandcommunication.

umbilical: [fwo [power Wires[dre[integrated [in [fhe imbilical, [one[wirelis [directly [¢onnected[fo
the[batteryand[can[belused[to[chargelthe[battery. Albattery[charger[is connected[tolthe
umbilical ‘connection[Box. Thelother[powerWire connects[directly [fothe [Supplyfinputofithe
SiltProfiler(electronics. ThisWire ¢an (beised[for[éxternal [Supply [viala[wall[adapter or [from
another[supply.[Thehominal [supplyvoltageis[12[VDC, the [ absolute maximum/[supply
voltage[is[15VDC;anyhigher Voltage Wwill (tesult[in[damage [fotheelectronics. [Depending
uponlthe(load [((operational thode [6fTthe [SiltProfiler)(and(thesupply Woltage, the [supply[current
can(beldshighlas500hA.

autonomous: [the SiltProfiler s brought[inautonomousmode by connecting theinternal
batterytothelsupplylinput.For(this[d[special ‘power[on’ [donnectoris[fobeplugged(onfothe
top[connector. [ Thepowerlon[connectorlislactuallylalvery[short[pigtail (taking[careloflthe
required [power/connection; Mo other Wires [dreconnectedthough. [Carelshouldbe[faken mot o
looselthe[power[0n[Gonnector.

TheSiltProfilermonitorsthe power modeland Setsthe[¢ommunication Todeldccordingly. In
autonomous | mode, ¢communicationlis[Viala[Wwireless[¢connection. In[that[¢ase nol¢lectrical
cablelis[required, file.[only[alwinchIcablelis Meeded forprofilingand Hoisting [the (SiltProfiler.

When'in umbilical modeldommunication(is[vialaWired [Serial line[driver[interfacelandpower
islderivedfrom(d[wallddapter((mains) Wialtheimbilical. [Atlthe [Operator’s(énd [the timbilical is
connected(fodn interfacebox. ThelinterfaceBoxon(itsfurnconnects[fofhe serial interfacelof
theloperator’s[PC.[Both[the[wireless[andthelserial [line driverlinterfacesarelénclosed (by[the
interfacebox. A [switchCon[toplofl thelinterface ‘box [selects[betweenwireless and wired
communication. t[is TheTesponsibility ofthe[Operator fo[putthe Switchlin fthe Proper position.
Thelconnection[box[alsol[features anlexternal [battery[chargerfandalconnectionlcable for
external[powersupply,@.g. Wialawall ladapter. The mominal supply Woltageis 12 VDC.

Thebattery[ charger[ generates too high[aloltage for[safeloperation oflthe[SiltProfiler
electronics, Hence, (itfisMothised fordnline powerSupply. However, the battery '[Gan becharged
usingfhe[battery [chargerWhilefhelinstrument[is onlineland [operating[onthe Wwall[adapter/
external [Supply(chargerandwall [ddapterhavetobelengaged then).

TheldataTogger(communicates at(adfixed baud Tate (57600 bBaud)ldndldpplies 8 bits, nioparity
and (1 [stop Dbit.

Dataloggersoftware
Tolminimise[the power consumption, [theinstrument[$upportsactive[ power management.
Dependingonthe dctivelstate, [Gertain features [@re [switched [dn[dr [Off.

Theldatalloggerprogram[Operates/in Various [states, [Viz.:

1. atlSurface

Allfeaturesareswitched CoffTexceptthe[communication[interface. 'Whenloperating ‘on[the
internal “battery [communication[is[Vialthe[Wwireless[interface, when[the imbilical [cable is
connected, [thelseriallineldriverlinterface is[ised. Vialtheiserlinterfacelthe operator(may
(de)activate[oneor[moresensors, that[is, he ‘mayswitch[kensorspecificCpoweron/off.
Processing[ofliser/commands(is[Supportedwhile(the instrument(is[‘at(surface’ [state.
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2. armedI[(trigger)

This[stateCisCentered when[the Coperator(sends[the[start[pressure(depth) ‘command.The
SiltProfiler(switchesonthe[pressure(sensorand[monitors theldctual (pressure.[Aslonglas(the
measured [actual [pressureldoes not[exceed the(start(pressurethe[SiltProfiler (Willlstay [in[this
mode.Processing“bfluser commands[is supported[in[Tarmed’ [state. [Thesupplyfor[the
extinction[andConductivity [€lectronics Will Be on[folallow thel€lectronics [fo[settle.

3. profiling

Aslsoonlas themeasuredpressurelexceeds[the start[threshold[the[SiltProfilerimovesltolthe
‘profiling’ [ (dropping) [state.All[sensors[will[bel[inthe[powerlon[ state[ but[ the wireless
communicationwill Be[offTib Timitpowerdonsumptionandfoavoidpossibleinterference Wwith
the measurements.

The T profiling’ [state Gwill (terminate [inConeofTseveral ways.[Normally[itCends Swhenlthe
pressure [Sensorheasures(decreasing[pressure.[To@void inwanted [€arly [fermination, [€.g.[due
toWwaves,[the fermination(thresholdfis[set(d[1 [ [(pressure(decrease by [about10kPa)@bovelthe
maximum teasured(depth (inthe pending profiling[session).

Theloperatormay also setdmaximum (depth [fhresholdfo [ferminatedatalcollection.
Underlgxceptional [donditions,[€.g.[in[dase thelinstrument(is Mot [Mecovered(datalcollectionwill
terminate [@fter(dfime(cut.

When[“profiling’ [state[is[ferminated(all[sensor[suppliesare [switched[off, (except[the [pressure
sensor.

4. retrieval

TheOretrieval’ [statelis[automatically [teached “whenthe Cprofiling’ [state[is[ferminated.The
pressure[Sensor feadings@re onitored(and liponreaching(adlpressure(reading lessthan300(the
communication[Jdevicel[](either Iwireless[Jor[serial[]line[Jdriver) Iwill [Jbe[switched[Jon.
Subsequently, the[SiltProfiler starts fransmitting "READY’ nessagesindicating [thatthedata
retrieval (thay [belinitiated.

Upon'teceiving[the TREADY’ [imessagetheliser[interface automatically Cexecutesthedata
retrievall/loffload [process. [Dbviously, the[duration(dependsipon [the @mount(dfidatathat(is fo
beltransferred.

2.3 User|interface

Theloperator[controls(the[SiltProfiler[viathe miserlinterface. Main[Steps[in[aeasuring/¢ycle
are:

setup(ofithe instrument

initiation@faprofiling/session

retrieval 0flacquired(profile(data

inspection(ofidollected Profiles

conversiondfBinary(data oA SCII /Ttext

Note (when(graphicallylihspecting[dollected files[dutomatically [altext file[is [generated.

N
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3 Installation

Beforelthe[SiltProfilercanbelused[the uiserlinterfacel software and[thel$ensors and[other
hardwarehavetobelinstalled. Next sub¢hapters give brieflinstructions for software and
hardwarefinstallation[respectively.

3.1 Software
Thehiserlinterfacelisbased[ontheTestPoint/énvironment. Thelinstallation i5 [straightforward:

1. Execute[Setup.exe/from(the(directorywith(thelinstallation(files. A Window[similar(to[the
following will [popup.Acceptthe(suggested[directory [path [or [fype [@notherpathland Ppress
Ok.[Allrequired files Wwill [dopied fothelindicated [directory.

IMDC_V26 Installation |

Setup will ingtall this application into the following
directany, which it will create on your hard dizk.

[F wou want tainstall the application ik a different directan
anddor drive, type the name of the directon below:

Ok LCancel

2. After[finishingfhelinstallation,[a[WindowSshowingan[iconlaflthe [application.Thisicon
may beldragged tolthe desktop [for(€asy (startup.
3. Theluserlinterfacelisready forluse mow.

e Affilemamedfimdec.ini’ ihtheWindows[directory [dontains@pplication(specificdetails. At
firstitimelstartip(itwill be filled Wwith[default(data. Thisfile Will Becomevisible Wwhen[the
userlinterfacelis [Closedfor fthe first fimeland changes Wwere tade.

o Atlinstallationlandinderisemochanges(are ade [fo fthe Windows[Tegistry.

3.2 Hardware

Installation[offrameland(sensors fis [fairly [Straight forward, [Special @ttentionshould begiven o
thelcables, in[particular(inside(the[protection Container.

assembling the frame

The/lstainless(steel [¢ylinderWhich[containsthelelectronics thodule is hounted @t [the highlénd
ofTthe frame.Thelss[dylinderlissupported by [three heavy[bars;the Tatter(are firmly Bolted o
theflangeslin(thel¢ylinder. Thelbarslon[their[turn arebolted [fo[thehexagonal [bottom Ting;
whilelidlelon[deck, thelinstrumentmay THeston/thering. Takecarefo useSelfTocking mutsfo
avoidinexpected Toss[0fframe€lements. AllSensors(@red@ttached o [@[supportistructurelinthe
open(centreloflthelinstrument((below[thel¢ylinder). Thesupportistructure[¢an[beladjustedin
height By (sliding itfhrough [fwo [Sets[0flclampsmounted[onSmall[flanges@longthecylinder.
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Normally the height[oflthe éxtinction[sensors/is[at(about 15 ¢mlabovelthe bottom (whilelon
deck).

Theextinctionsensors[ fit in[the[ lower[ bracket[ ofl the sensor[ support. Thelrounded [/
streamlined(édges ofltheleéxtinction[sensorsshould pointdown;this[fo dllow[the flow [fo [pass
smoothlythrough(thesensors Whilelthe SiltProfiler(isdropped(to theBottom.

connecting the sensors

First(the sensors(are(fixed[on[the[$ensor[Support[frame. Theléxtinction[sensors/arelinstalled
inside(theTectangular bracket/and fixed Withsmall Bolts. Thelstreamlined [eédges[on[thesensor
should facedown. [TheldtherSensorsmay be [y Tapped fothefwoWertical [SupportTods. Keep
thelsensors[on[thelinside[oflthe[tods[for[best protection. Thelheightloflthe sensor[support
framemay (beddjusteddsmeeded. IfVery [dloselfo [the Bottom the Tikelihoodlofl[damage duelfo
stray [Stones[or(other(bed Material increases.

Thel¢éonnectors arelonly [dccessible When [the [plasticlelectronics[container(is(lifted [above the
edgeloflthelsupportframe. Thehoisting [barhas(foBefolded Back Then.[Remove thefop Two
bolts(dompletely [and justIoosen the Tower fiwo Bolts.

Forlgachltypeloflsensor(aldistinctive [donnecterisised, [it[is Mot[possiblefo Wwronglyconnect(a
sensor[.[However, theextinction sensorshavelidentical .connectors;hence, [érrors dre [possible
butmoldamageWwill[dccur.[Thelsensorslare/donnectedintheSamelsequence dsthey [@ppearlin

theldatalthessage Viz.:

1. temperaturel(2 €lectrical (pins),
2. conductivity (5 pins),

3. longpathléxtinction (6 pins),

4. shortlpathleéxtinction (6 pins)and
5. pressure[(3 pins).

After[¢onnection[(no[¢onnectorshould(be left[open)land ¢arefully(tightening[oflthe Tocking
sleeves,[thelélectronics ¢ontainer may [be [putlin placeldgain.[While doing[so, gently [pull [the
sensor(cablesthrough [theholes(atthe Tower(énd 0fTtheStainless(steel body.[When[dompletely
inserted[three [ty [fapsmay belised [to [Securelthe(electronics [Container.

Gently[push[theléxcesslength[oflthe sensorl¢ablesbacklintol¢avity [in[thelinstrument[body
below [thelelectronics (Container. [The(cablescanbesecured mow Wwith [y (taps.

power /[communication(connection

Whilehandling(the eélectronics(¢ontainer[in the [profiler body [¢are[should belapplied [toavoid
damagelofTthe[sensoric¢ables. Inlparticularbending thel¢ables¢loselfothemouldings Mmight
resultlin[broken[wires. Thepower and communication[connector bulkhead[ontoploflthe
electronics[ container[should falways[temain[fitted (With[a[mating[connector[tolavoid[short
circuiting[ofTthe (power/[¢communication[¢onnector[pins. Place The [dummy[connector When
thelinstrument(is[Motlinise, [place the powerconnector for[dutonomousmode [0r[the imbilical
connector for(tise(on(aldable.

NEVERIliftlthe connector, ALWAY S push(/[pullin Tline[withthe[contacts. Ifthe [donnector[is
wrongly handled [itmay [snap [0ff. [(Seeldlso RDIWorkhorse thanual)
AdTittlesilicone(sprayay be@ppliedfo feduce friction.

Severallengths of umbilical "cablelarelincludedwith[thelinstrument. Thellongest[section
measures [50 m;[it[is[an [éxtension (¢able [for connection [fo [the instrument. (however, [it[¢annot
beldirectly [donnected[to [the interface box.Sincelthis(cable ay belsubmerged, bothléndshave
water [proofidonnectors,female(on/dneénd (for(connection(tothe[SiltProfiler) (and thale [(inline
version) forlconnectionfo[@notherdable.Therearefwo Finterface box’ [cablesone 025 mland

WL[] [Pelft[Hydraulics 8
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one[of(5 m(length. [The[“interface box’ [¢ables[canbeldirectly [connected(fo[the[SiltProfileror
tothe50mn(cable. In(thisWway [fhe following [combinations(dan Bethade:[Sm, 25m,[5+50mand
25+50m.

TheSmversion[is[primarily lused [for[festing [and [charging [of the [battery [package.The25m[]
version[can beRised [for[profiling dperation is Mot[too[deep Water.

Bothlthe[Imandfhe20m [Versionshavelalconnector foldonnectfolthelinterface box [for power
supply,[charging(and Wired communication.

ThelSiltProfiler[canlbelactivated (byeither tonnectinganTimbilical [cabletothe[power -
communication¢connector[onfop [0flthelinstrument[or By [placing the [power[donnector. Inthe
latter[Caselthe ihstrument(is[Operated [from [the [internal Batteries [@and [Communicates by [radio.

Iflanimbilical is[donnected [the [internal (battery[is Mothised [and [power [supply has [fo[Come Via
thetimbilical.

power /[édommunication box

Atltheloperator’siend(the(serial [port/ofithe[power/[communication[box [is [to[be[connected[to
the™PC.[Further(thepowerSupplyhas[fobeléngaged. In ¢asefhe imbilical [is[donnectedalso
the battery[chargermay [be used[(next[fothe power(Supply;the(SiltProfilerl[does motloperate
from[the battery (charger But fromthe [powersupplyonly).

Alsolin[¢aselthe[¢ommunication[is[bytadio[the[power supplyistequired. Obviously, the
battery[package(cannotbelcharged(then.

Put(the[¢communication[switch[on [fop[oflthe[power[/[communicationbox[inthe [appropriate
settingland [thesystemis feady [for ise.

Theloperationlofithe SiltProfiler WialtheRiserinterfacelis[éxplainedin Mext/chapter.

WL[] [Pelft[Hydraulics 9
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4

SiltProfiler[User[Interface

ThelSiltProfiler[iserinterfaceis the[main[operating[tool. It[controls[the communication
between thedperator’s[PCandthe instrument.

Theloperator (has(access(fo[several[setting [and [¢ontrol functions.[Somelareonly [dvailabledtla
secondlevel,l¢.g.[the [Settings’ [and fhe TAdvanced’ [features. Therelisabuttonfo [dpen the
communication(and(another(fo start[the[measurements. [Retrieved[datal¢anbeVisualized[dnd
convertedfrom(binary [fo[ASCII by two[“Show’ [buttons. Theprogress/ofithe[communication
isldisplayedfin/several tvindows.

Nextlchapters(addressthe tain functions [and thetheiriise.

4.1

Main[Window

Atlstartuploffthe tiserinterface the main window@sshownbelowlisdisplayed.

FIMDC V2.6

- [O] x|

Status

Received

Start Communication

Show Frofile

Show Time Series

l:‘ Advanced ‘

Sensor Power

l:‘ Temerature
l:‘ Conduchivity
I:‘ Turbidity long
|:| Turbidity short

Send Command

_I Mone

ﬂ Set Time

;I Stop Prezsure[cm])
;I Manual offload
ﬂ Max Duration(s]

pressure [cm)

Data Received

]

|Communication com port 1 at baudrate 57600 baud.

r]
=
Settings

Nextlthevarious(fieldslareexplained Briefly.

4.2

Settings

Thisbutton(giveslaccessfo thesettings Wwindow.

WL[] [Pelft[Hydraulics
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Theparameters [for the Binary [fo[ASCII [donversion(can Be dntered(in/thiswindow.[Also labels
forparameter mame and unitay [Be dltered. [Another(section(selectsthe [communication [port
andthebaud rate. Ttishouldbemoted thatthe Haud Hatelis [0flthe [SiltProfileris[fixed fo [37600.
Theldommunication portland(the baud ratelare displayed Onthe thain Window.
ThetimeCoutCdelaycan[be[Tset, Tthis Caffects the “timebefore Jalsoftwaredecidesthat
communication [fails.

Themumberlofloffloaded/channelsmay belddjusted. Incase(Sis[selected [onlythe Sensor(data
isloffload [(if five[Sensors(dre[connected),[if[8 s [Selected[allTADCchannels will be [0ffloaded,
this[fakesmore(fime. [Two [channels(are [fest[dataland have moimmediate se, [the third [channel
islthe(supply voltage. [Supply Woltagelis[alsocollected viathe[ASCIl dataldisplay.

Thellocation[ofl the[setting[file[may[belaltered,  defaultlisCc:\windows. Thelsettings[file
contains|(the(settings oflthe hiser interface, includingthedonversion(doefficiens.

= IMDC ¥2.6:5ettings

com port |1 j ChannelSettings
Name [Units [ [B [c [D [
|Baud Rate [57600 = | 0 ["temp"” |"DegC”  "-6.6662" "0.0156" 0" "
1_|["cond” “mS/cm” | "-0.0172" |"0.000389 “3E-08" 0"
= 5 2 |"long" "mg/L" "-320"  |"0.634179 “0.000262 “0.000000
|T'"‘e out [s] I— | 3 |["short" “mg/L" |“-750" "5.875805 “0.004083 “0"
& |"pross” T S T S S
Nr offload channels 5 | 5 “suppl_v" g =g 0005 =g =g
7 [*Iph short” e e o e e
SettingsFile Units =A + B *raw + C *raw™2 + D * raw™3
C:AWINDOWS\imde.ini FilE | (Hirmet] ) o st

Binairy file directory
D:Awlh___Aimde yymmdd File |

TheBinary fileldirectoryindicates Where [fb find The Binarydataland isiiseful Wwhen Converting
thebinary [toASCILI.

4.3 Data[windows

Five[Owindowsare[Jassociated (Jwith[Jdata[Jcommunication. Jthe Jfollowing['windows [Care

permanently visible:
1. status

Thiswindowsshows [Status messages likethe Time[dut’ essages.
2. received

The lastlinessage teceived[from the[SiltProfiler(is displayedin[this[Wwindow. While[the
SiltProfilerfisfin(the“at/surface’ ode(sensor/datalare(displayed this window. Tt[should be
noted[thoughthatlonly[datalobtained [(when[sSensor[powerlislon[is[Valid.[Theldisplayed
values/are(infADC units, ile.[therangeis[0[to[4095. Each Walue(is [preceded by alabel.

3. datafreceived
Abrieflhistoryloffall eceived(datalis[displayed in[this Wwindow. dt[is[among[dthers tiseful
formonitoringthe[dommand(eéxchange with(the[SiltProfiler.

4. engineeringinits
The(tat[surface’ lmodel$ensor[datalas[mentioned under[2[(received)arelconverted[to
engineering [units(applying(theconversion ¢oefficients[(entered inder Jsettings’). [Special
fieldsfareItime’ [and Mcontrol’.[The[control’ [field [displaysthe [Setting [oflthedigital [ports
(poweron/off, [enable/disable)0fthe[SiltProfiler.

5. raw
InTthe Fraw’ Cwindow [the[sameparameters [as[intheTengineeringinits’ Svindow [are
displayed,(however, Conlylas[taw [ADClVvalues[without[conversion. This Wwindow[is[in
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particular[useful for[ calibrationpurposes. The[fraw’[Wwindow[is[ opened[by[ selecting
advanced.

4.4 Communication

ThelJcommunication[]port[Jand[1baud[Jrate[Jare[IselectedTunder(Ithel]‘Settings’[button.
Communication[is[opened by [pressing the IOpen[Communication’ [(button. Subsequently, (the
buttonmMamelchanges foIClose Communication’ folihdicate The Mew function Toflthe Button.

IfC'Timelout’ (messages[are flashed[in[thel$tatus[display the[¢communication[couldhot[be
established.Tofincover(the cause[of(failurethe [entire (chain from [PC o [SiltProfiler may have
tobelaccessed. Mostlimportchecks @rellisted below.

1. powerlsupply(tolthel[dommunication(/Isupply box

2. serialldablelconnected ToPC

3. radiol/Icablelselector(switchlon[the[communication/[Supply box [inthe rightposition

iflcommunication vialimbilical
4. umbilicalldablelconnected[to the[communication/ISupply box
5. umbilicalcable[connected fo [theSiltProfiler[(possibly vialthean eéxtension(Cable)

if[communication viavadio

4. powerl[kwitch[tonnectorproperly placedonthe[SiltProfiler.[Occasionally, when[the
connectorisinserted [infalbouncing way[the[SBiltProfilermaymotstart[properly. dfTthis
occurs, [femovethe[power[switch[donnector, Wait for(Say[15[secondslandlinsert[is[in one
straight/go.

4.5 Send[Command

Thelbperator[inaysend ‘commandstolthe[SiltProfiler[by[selectingbuttonsintheTSend
Command’ window. The/dommands|are:

‘SetTime’

TheSiltProfiler Mas(anlinternal clock, however, Theldlock Mas Mo Hack ip [powerand Tosses fits
settingsWhen[powerlistemoved [fromthe SiltProfiler. Itlis[recommended fo(set time[dnd(date
at(startup.Thefime ‘dnddate informationfis fecorded in [theheaderofthe Binary Tiles.

‘Stop Pressure’

When(the [pressure(sensor(detects(apressure that/éxceeds(the [“stop [pressure’ [dataldollectionis
ceased/(providedthatitheinstrumentwaslintheprofiling ode). Default Valuelis 4000, file. the
maximum ValuelofTthe [pressuresSensor.[Thednit[As¢m.ThisfsonlyalcoarseSettingBecause
the[measured[pressurealsodependsuipon[barometric[air[pressureand[the [instrument(zero
offset.

‘Manual(Offload’

Shouldafter[profiling automatic[ datal offload[fail, imanuall offload imay be[activated by
pressing(thelassociated [button. [ There[is moldistinctionbetweenautomatically [and fanually
offloaded files, [exceptfor(the fimeofloffload.

‘Maximum duration’

Themaximum [duration "ofCalprofilingsession inaybellimited "by[setting[this[Value[(in
seconds).DatalcollectionWwill[deaseafter(the [setmaximum (duration. This[detting[isiseful [in
casethelinstrument[may[belleftlat the[bottom for[some time. [1t[shouldbelhoted that[data
collectionWill[@lso(stop[in[case the [SiltProfilerlis difted by [100cm(abovelthedeepestpoint[/
bottom.

‘StartPressure’

Becauseldatal¢ollection[starts[assoon[as[the"startlpressure’ [séxceededthis[button(is the
mainldctivator[oflthe(SiltProfiler. The defaultvaluelis[10¢m, tomaketoldatalcollection[start
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at(greater depth(alhigher(valuelisfobelentered, faking[the offset[duefo barometric[pressure
and instrument(offsetlintodaccount.

4.6 Sensor[power

Whilelinfat[surface’mode[the[SiltProfiler [¢ontinuously [fransmit[ADCI[datalat(d[tate[ofTalfew
times[per(Second.[Theldctual [valueshavelonlymeaning [(While[theldssociated [Sensor[teceives
power. Normally, at(the(surface’([sensorpower is[Switched [0f. By [selecting[the [proper sensors
in[the[sensorpower’[window [any[$ensor[may [belactivated[(at[the[¢cost[oflincreased [power
drain(oflthe battery[package).

4.7 Send[Command|[Advanced

When[“Advanced’[is[selected, Theloperatormay[alsolsSet[ports Vialthe Fportlon[/[off’ buttons.
Typelthelportmumbersand [fogglethetequired button folexecutethe [portiSetting. Belaware
thatfports 5 and 6should below toleénablethelextinction Sensors.

Alsoinder"Advanced’[theSamplefimeaybelset.[Samplefimelis[éxpressed (Anlis. The
minimum valueCisCabout™1 0 Cms.[Thesampletimemay[betunedtothe dropwvelocity
(dependinglonthewinch).

4.8 Show[Profile

Collected[binary[profile[datal ton[be[visualised [in[graphical ‘form[by[this button."When
selectedthe"ProfileData’Wwindoweémerges. Thelpaths(folthebinary[dataldirectorydnd tothe
ASCllIdataldirectorycan[be(chosen /laltered By [the [Operator.

Whenlalfile[lis[selected[(using[the mormal windows [method)itlis[¢onverted [fo [ASCII [dnd[the
results(are(tecorded(in(a file [with the[samemame butWith[éxtension. “asc’.[Theldatalare also
displayedfinaprofile(graph.

Scaling[¢anbelautomatic[{auto(scale(selected) ormanual.[Scaling[islin[percent’andiay [(be
adjustedby[the[operator by [editing[the[X[scalingwindow [{toptight). Editingimodelis
activatedbypressing[the “changelscaling’[buttonand[¢hanges arelaccepted by pressingthe
‘scalinglok’button. The fableshowsthe WValuescorresponding [fo 0% and [100%.

In[fauto[scale’modeinexpected [ behaviour may[occur.[ This[ caused byl veryhigh[sensor
readingswhen [the(SiltProfilerdrops(into thud.

Fourltracescanbel(de)selected.

Theldisplayed(date[and(fimelare[obtained[from(thefile(header[(available[from version[V2.4
onwards).



SiltProfiler[yiser’s[inanual June[2005

WL[] [Pelft[Hydraulics

4.9 Show[Time[Series

Sensorldatal¢anlalsobeldisplayedlin[graphical [time[series format. File selection[method(is
similar[to[*Show[Profile’.['While tonverting[alASCIIfile[isgenerated "and[saved[in[the
directory (asfihdicated inder “Show PBrofile’.

Only[dne(fracedanbelshown dtiafime. [Scalingfis in[@ngineering uinitand[@utomatic.

TheInspectbuttonsupports someZooming[dapabilities.
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5 Sensors
Inmextparagraphs(theimplemented [Sensors(are(described.

5.1 temperature

Temperature[is(measured by [althermistor[ina $mall[stainless[3teel (énclosure.[Thethermal
properties[oflthelSensorland(its housing [Wesultlin [d[fairly large[tesponse [fime (in[the[order[of
seconds)ihich [prevents measurementdffemperature microstructures.

Themeasuring range(is[15 [fo #45°C.

5.2 conductivity

Conductivitydatalare(dbtained ising(a[fourldlectrode fiypeconductivity [Sensor. Theldlectrodes
are(in[direct[¢ontact Wwith[the Wwater as[opposed[folinductiveSensortype. Mainteasons for
usingélectrodes(are thesmall measuring Wolumeland[fast fesponse.

Themeasuring range 0fthe’sensorfis 1 fo40mS.

5.3 extinction[(long[and[short)

The(SiltProfiler supports/twollight[éxtinction[sensors;the[sensors are[¢combinedlinlalsingle
housing. Tmportant features 0flthesensors@re fastresponse androbustness. Profiling[fypically
is[d[telativemeasurement, [i.e. focus(is[on[comparison [0f[the feadings[faken(in(a profile[and
lesslon(thelabsolutelaccuracy, therefore, thesensor(design is [0ptimised [for(speedand Tess for
long Term/stability.

Basically, [thelsensor[transmits[infrared [light through[its(measuring[Volume[to[anlinfrared
photoldetectoratthe[opposingsidelof[the measuring[vVolume. The[resulting [lightlintensity
over[thelmeasuring[pathlis[imeasured. The measuredlintensity ‘as obtained [from[$uspended
sediment(is[comparedwiththelintensity (imeasuredin[¢lear[sediment[free[Wwater[(reference
measurement). [Theléxtinction[isthe[decreaselin[measuredintensity [dueto the suspended
sediment. Thenatural[logarithm[Cbfl the[lightCintensity[tratiol[ (sediment[free[/ suspended
sediment)is [proportional [to [Sedimentconcentration.

Both[sensorshavelalsimilarieasuring [fange When[éxpressed [in [light[intensity nits. [In[the
linear(section[oflthe measuring(tangethe[sensor(reading(is Houghly[équivalentfothe mumber
particlesfintheeasuring[¥olume.[As[d[result, The heasuring dangelincreases With[decreasing
measuring [volume, (hence, [the[length[ofTthe [light[path. [TheSensor[with [the long[light[path
(30mm)has(thelsmall (measuring[and[is[intended[for(moderate ¢oncentrations. Thelsensor
withthe shortTight[path((5 hm)[dan Measureip To Muchhigherconcentrations atthecostof
lowerlaccuracy(atlow[concentrations. [ Thelower[@ccuracy results(inmore(Zero [drift[and more
noise[When/éxpressedlin[sediment¢oncentration [units, ‘éxpressedlin(light[intensity units[both
sensorsfeatureSimilarstability [and [accuracy.[Thelshort[pathSensorhasameasuring/tange
exceeding[50(g/L [and thelong[pathsensorexceeding(8g/L. It[should bemoted thoughthatithe
actual (measuring[range [ strongly [depends[on[thel[particle[$ize[distributionand[theloptical
propertiesloflthesediment. The Sensitivity [alsoldepends miponthelspatial [distribution [ofTthe
sediment[particles, €.g.flocculation[0flthe [Sedimentwill[change [the [Sensitivity.
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Itfislessential thatprior[fo(starting measurements [the Teference((zero) Teading[0flthe [Sensorlis
established by [faking(areading[in[clearWater, preferablethelsameWwater[ds[éncounteredatthe
measuring[site[after[temoval [oflthe suspended[sediment. [ Thelsediment[¢an(beltemoved by
filtering[or ising(decanted Water [@fter@llowing [the sediment o Settle.

Bothlextinction(sensors(shouldBelcalibratedlindividually.

5.4 pressure

Pressurelis[measured Wwithanabsolutefype pressure sensorWith[currentTooplinterface. The
absolutemeasuring range(oflthe[pressures(Sensor(is [0 [fo (3 Bar. [Thetheasuring rfange @s[aldepth
is(teducedbylabout[10m[duelthe barometric[pressure. Tol cater for the[fluctuations of
barometric [pressurefheldperational measuring[tange[starts[at'900 liPa{displayedlas[0vater
depth)andleéndslat[4900hPal(displayedas[4000¢m[water[depth). Theleffectiveineasuring
rangefis[roughly [équivalent(folawaterdepth ange[0f10 to4000cm.

Keeping(thelsensorlabovelthe Wwater[Surfaceland[at[albarometric[pressure of[1000hPa, the
instrument Wwill [display (100 [¢mWater[depth. Ttfis Mecommended o foutinely 'dheck thelabove ]
water [reading[forCorrection(oflthe fecorded [depth Teadings forBarometric pressure.

5.5 optional[$ensors

Optionally, [the[SiltProfiler inay (belequipped [with[additional [Sensors. [(In[the[¢onnectorfield
below[the[Electronics [Container, therelis Space for[onemore ¢onnector.[All[¢channelsoflthe
analogue(fo[digital[donverterdfitheSensordontroller(areoccupied; iowever, fwolchannels(are
used [forlinstrument(developmentpurposesonly. @nelorbothofthese channelscould bemade
available[forladditional Sensors. Tobethoughtlofflarea[low¢oncentration furbidity Sensor,
e.g.[dDackscatterfypeldrialsensorfor@notherprofiling parameter.
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6 Maintenance

The(SiltProfilerfis[designed(tobe Mobust dnd[foleranttotheoperational ‘donditions. However,
somemaintenancelis (required to Cmaintain[the required “performance. InCparticularthe
electronics[and[Sensors, [batteries, ¢onnectorsandcables, and[metal [parts[heed [some[care.
Eachloflthese(dategorieslisdddressed below.

electronics/and sensors
Thelelectronics(requiremo [adjustment(oriother maintenance. [The(calibration (6fTthelinstrument
isffullylcoveredby [Software.

Thelsensorslare[exposed to the énvironmentand accumulate[dirt[Which mustbeltemoved
beforelitlaccretes/inthelsensors.[Whilelin[Operational iise, first(step[inthecleansing[processfis
toleave(thelSensors/submerged,[éven[during[sailing [from[dne [profiling [position [fothe other.
However, darelis[fo [be fakenfo @void CollisionWith floating [debris[orWworse.

Shouldmud stickfold[Sensor, it may[Be[Washed [away by amoderate jet[fromahose. In(case
themud (s [persistent(itmay e ¢arefully femoved isinga[softbrushwhile[spraying [/[jetting
lots[ofTwater. [Focus[should(belonlavoiding[Scratchinglafloptical Windows[ofltheéxtinction
sensors;[Scratcheswill [change[dalibration.

Mud between [fhe[(four)(électrodes [0flthe [¢onductivity [Sensormay havelalsignificantimpact
on[sensor(teadings. INEVER [uselietal [parts[fotemove mudlorlanydther[¢ontamination. A
toothbrush(or(similarmay beised though. Ifneededthe brush may be harderthan the brush
usedforthelextinctionSensors.

Themembrane[oflthe (pressure Sensor isprotected (byablack [plasticlcone.[Alseries[dfsmall
holesfaroundtheldonelallow [fhe Water[pressurefoleénter. Holes mayget[chocked By mud. To
remove[the(mud, the[¢onelis[fobeunscrewed from[thepressurelsensor. [ Thelholes[¢canbe
easilylaccessed(then.In[dasemud enters(thepressure(sensor[properlit[should motHe Hemoved
usinganyhard[tool.[Instead, thesensorCiay[be carefully [flushed Gwith Swater. Persistent
material ay (Have to [bekept wet for [Some time to soften it.

batteries

Thebattery [package inside thelélectronics[container should (beswitched [off[while mot(inuse.
TheBestwayfo [dothis[i5 by Placing the [dummy [onnectoronthe Bulkhead plug(on fop (0flthe
electronicsl¢ontainer. [Tol¢hargethebattery themmbilical [¢able{preferably [the[5mlone)(is
connected[to[theelectronics dontainer. TheBattery [charger(isdctivated by [inserting/it(in(alife
power[socket.[Thelchargingprogress(islindicated by amulticolour [LED [ight.[A [Small(fable
on[thel¢harger[bodyexplainsthe meaningloflthel¢olours.[Thelcharging[starts [(Witharhigh
current, [dfter[some(timethe currentlisdecreased [to[avoid [damage o the battery.

connectors(and (cables

Beforeldonnectors [are[temoved [orinserted, they [shouldbeclean. In(particular [whenlinserting
aldonnector|darelshould (befaken[fo [prevent(dirtior Wwater folénter. [SomeSilicone[Spray ay be
used(foreducefriction. [Alwayspush 7Ipull straightlin Tine With the Bulkhead Body.[AvoidGver
bending[/[stressing[of(the¢ables, [in[particular(the oulded(sections (at[thel¢onnectors and
inline)(should be handledWith(dare.

Damage(tolcablejacketsshouldbe repaired Beforelitlis ised [@gain. Tfthe damage Gccurs While
submerged ‘and [Wwater [penetrates,[the[cable[eventually (may[fail Cas altesultlof[corrosion of
electrical wires/[dontacts.
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metal [parts
Mostmetal [parts(are[0flstainless [steel. [Provided that[instrument(is[only lised [forprofilingland
ismot keptsubmerged permanently, o lanodicprotectionlisMeeded.

Thelhexagonalringlandthe(studs@relofmild(steel, 0ccasionally they tay meed painting.
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7 Calibration

For[the[conversion [ of[sensor[Analogue(to[Digital [Converter [ (ADC)[samples[to[ values
expressed (inSICunits “forCeachJsensor Cconversion Ccoefficients Thavetobeestablished.
DependinglonltheSensor fypetheldonversionformulafis [0fthe first, [Second(orthird [Order. [E.g.
to[¢convertlADClsamples[oflthe[pressure sensor(fo actual [pressure or depth(values(allinear
(firstlorder) formulalsuffices, for[fhe @xtinction Samples@lthird (order formulamay beMeeded.

Inlgeneral, [calibrationis [éxecuted by [Subjecting [the[Sensor(tolalSeries 0fparameter(Conditions,
the “equivalentCvaluesthereofTare distributed “overCitsCimeasuring [ range. “Simultaneously
readingsloflthe[ADClare[taken. For this(the iserlinterfacehaslalspecial l(mode[builtlin[to
support(thel¢alibration. [ Tolactivate the ¢alibration mode(also[referredtolas[RAW [inode)
choseladvancedlin[the mainWwindow. A column(like’ [secondary [window Gwill Cappear. (1t
displays(sensor(sample(valueslin[ADC Mnits,i.e. [fatio [Metric[valuestanging [from [0 fo 4095
(coveringthe12bit[ADCrange); the full inputTangeoflthe[ADC.[Atthe bottoménd[ofthe
RAW ¢olumnthemumberloflsamplesfolaveragecanlbelentered, (the [largerthe mumberthe
better(thelsignalfomoise tatiobutlalsothelongerit[fakesfolobtain afullySettled[averaged
value.Thelsamples(are dollected(atthe nipdate Tate0fthe[ASCll[datalinthe"Received’ [Single
linelWwindow [pane, this[allowsassessmentlofthelaveraging [fimeWwhich[stheproductofTthe
update(tateand(the “Nrlaverages’.[Thelpresented averagelis(amovinglaverage/calculated[of
theTast/Collected[Samples[(‘Nrlaverages’).

= IMDC ¥2.6:5ettings

M ChannelSettings
Name [Units [ [B [c [D [
|Baud Rate [57600 = | 0 ["temp"” |"DegC”  "-6.6662" "0.0156" 0" "
1_|["cond” “mS/cm” | "-0.0172" |"0.000389 “3E-08" 0"
= 5 2 |"long" "mg/L" "-320"  |"0.634179 “0.000262 “0.000000
|T'“‘e o2 | | 3 |"short" "mg/L" | "-750" |"5.875805 "0.004083 “0"
T |"pross” e g e g g
Nr offload channels 5 | 5 “suppl_v“ g =g 0005 =g =g
7 [*Iph short” e e o e e
SettingsFile Units =A + B *raw + C *raw™2 + D * raw™3
C:AWINDOWS\imde.ini FilE | (Hirmet] ) o st

Binairy file directory
D:Awlh___Aimde yymmdd File |

After(dalibration, the[doefficients[dan [Belcalculated ising [Standard [foolslike Excel [0r[Similar.
Thelobtained coefficients(can belenteredin iserlinterfaceinderthe “Settings’ (button. [Enter[A
for(theloffset, Thatlis theWeading When the[ADCSamplelis[0, B listhe first[drdercoefficient,[C
2" orderand D 3" 6rder @sshown lin the @xample Below. These Goefficients @re @pplied lon (the
graphical loutput[and[the[ASCII[file. Thel¢oefficients(are[saved [in[the IMDC.ini(file[inthe
Windowsdirectory.

7.1 temperature

Most[tonveniently,[the[temperature[ sensor[is[calibrated[againstlalteferencel sensor.[ Both
sensorshavelfobeputfinlalwelllstirred [¢alibration[bin.[ Temperature (may [be adjusted [step
wise,[¢.g.[around freezingpoint’and (heating thefestbinatlintervals. [tlisfecommended o
insulatethe [fest[bin [fb[avoidrapidfemperaturechange Whilecollecting[ADC[samples.
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7.2 conductivity

Likeltheltemperature[sensor, (the[¢onductivity [$ensor[may [be calibratedagainstlalteference
sensor.[Adding plain(salt[(whileTeadingthe Teferencesensorland(stirring) Would Beddequate
tolobtain Various [donductivity[Conditions.

7.3 extinction[long

Thelextinction[$ensors canl[belcalibrated [in[Various ways. Inthe[field calibration[tan[be
againstreadings/oflotherinstrumentsorbylcollecting{andlanalysing) Water[samples. TnBoth
cases[the[teadingsand[samples havel[to[beltollected [simultaneously with[the[SiltProfiler
measurements.

For[pre(Tor(postdeployment(¢alibrationlinlaboratory [(bottom[Sample [taterial may [be used.
Special[attention [tequires[the separation between(siltland [fypical (bottom [material (like[Sand,
shellland[drganicldebris. Ttlis[assumed thatthe SiltProfilerWhile easuringlon[its[Waydown
tolthebottom [encounters/(siltButHardlyisand.

1. Onelseparationmethodlis[foWetilterthe bottom[sample,€.g.[0n[63 imfilter[and hisethe
silt[fractionfor[calibration.[While[filtering[fresh water[and[al$oft[brushlarelappliedto
wash thelsiltthroughthelsieve.

2. Dissolvedisaltsfobetemoveddilutingand ‘decanting. Forthisfiltered [silt[Material [is
caughtlinlsizeable[bin.[Waterl[is[added[to[fill[thebin[¢ompletely[and [dbtainmaximum
dilution. Themateriallis Well mixedand [Ssubsequently [allowed [fo Settle, [€.g. [dvernight.

3. Afterfadequatel3ettling[the Topwaterlis[$iphonedoffTas[¢arefully (as[possiblefolavoid
stirring[up [0flthe[suspended/silt. [To[assess[salt[contents the [donductivity[of[the [fluid thay
betheasured.Theldilution process ik [completed When(the conductivity [is just(abitRigher
thanthel¢onductivity ‘oflthemsed [tap water[(in[the[order [of 0.5 mS/cm). Thedilution
process inay [beltepeated[a[few times[to[obtain/theltequiredtesult. (A [lasttunl¢ouldbe
madewith[demineralisedWater.

4. Subsequently@llsiltiisicollected @ndldriedih(@dven.

5. Theldriedmaterial [is (¢crushed[asfine[as[possibleand [Subsequently[grinded folsilt[flour.
TheSamenaterial meeds [fo (begrinded[Several fimes [fo [teach the Tequired (finematerial;
eventually, the flourishould haveld[Smooth fouchWithouthints [6fisand.

6. Forlcalibration/thelextinction[sensorlis(installed(vertically[and firmly in[the[calibration
bin. Thisimplies(thatthe[sensori5 o beTemoved fromits bracket. The[Suspension(should
easily flow [through the easuring Wolumes[ofthelSensors. Preferably, thecalibration [bin
has[$pherical (bottom[to[avoid[¢orners[where[$ediment[¢ould settle[(or(segregate). [ Two
stirrers(dremeeded, Oneleégg(shapedmagneticldeviceland@mechanical [(propeller) Wersion.
Thelcalibration (bhin[shouldbeargeenoughtohold4 fo[3 [LIofsample.[Theamountlof
fluidlin(the(calibrationBin/should belaccurately known. [Calibration/can (beléxecuted iising
filtered(all[Sedimentand[ather[solid matter Hemoved) waterobtained [at(theSurvey[Site.
Alternatively, "demineralised Gwater[couldbeised. [Flocculation “mayoccur[Wwhilethe
calibration(isin[progress.

7. Theluserlinterfacelis[started [@nd [thelcalibration thode((Advanced)dctivated. A [dveraging
duration[oflsay[60[secondswould[beladequate. This[duration(is[Selected by entering the
nrlaverages(in/theBottom(filed (0fithe RAW Window.

8. StartwithldZeroTeading Before@addingsedimentfo thelcalibration bin. Take care folavoid
accumulation[ofbubbleson(thesensorWwindows; itthay [beléffective [tolallow theWwater(fo
settle((several hours(fold[day) before(it[is used [for(c¢alibration. Read[@and log[thedveraged
values/ofBothleéxtinction[sensors[(longlandishort).

9. Thelcalibrationlisléxecuted[by[¢arefullyWweighing,ladding[and (mixing[the[Silt[flour.[A
balance with[d esolution(0f10. 1 hgWwould (be meeded. (While weighing, the[sampleshould
beloutlofTany [AClinduceddraught. Bestlissinglalspecial [fransparentbox foléncompass

20



SiltProfiler[yiser’s[inanual June[2005

WL[] [Pelft[Hydraulics

the entire(balanceland sample. [It[is[inore important(to know[the[precise ' weight oflthe
addedflour(samples [than [fo [prepare[samples(ofiéxactly [the fequired Weight. [The Tatter is
very[fimeldonsumingand(doesnotladd[fothelaccuracy.Carelmnustbelfaken(folascertain
thatlall[samplelisfadded o thel¢alibration[fluid; (mothing[should(be leftlin[the Weighing
container,[] onl] thel] water[] surfacell or[] thel] walls[J ofl] thel] calibration[] bin.
This[step[isrepeatedas[many[ times[as[heeded. It[is[tecommended[toapplykmall
increments atlow[¢oncentrations andlincrease[thelincrements at higher ¢oncentrations.
The quality [of(the dalibration[can beMonitored by [éntering [the[concentration Waluesland
readingslinlal$preadsheet[and plotlthetesultsCofl each[calibration[$teplinlalgraph. At
regular(stepssamplesmay [beltaken[from[thel¢alibrationbin[for[¢checkingloflthe actual
concentration.

7.4 extinction[$hort

The(short’ [extinctionsSensorhas[amuch [larger measuring [tange, (hence, [after [finishingthe
calibration [0fTtheTong[sensor, calibrationcan [focus(on/the short[sensor(only.

Thelhigher(theldoncentration [0fTthe[Suspension, themoreldifficultlitbecomesfo keep[it[Wwell
mixedandcompletelyin[Suspension. "Alsothe[noiseloflthe teadingsWwill[increase, among
others duelfo [furbulenceland “clouds’ finthe [fest[bin.[AsSideleffectlis [fhatwhile Thelaverage
ADCIsamples/are(still well Below [the haximum[ADCvalue[(4095), [peak [values hay(already
exceed[the[maximum[Value. As[altesultthelaveraged Yaluebecomesbiased{clipped)and
appearsto[be[lowerthan[theactual [value.ItsCoccurrence s difficult[to "detect during
calibration[the calibration¢urve would[show[a fendencyfo [(bend [away lower [than[éxpected
values.

Duelfolits[very ineasuring [principlethezeroteadings[oflan[extinction[$ensor[tequire[Some
speciallattention. The Teason for[this[can[belexplainedasfollows. At fully [fransparent Water
(nolsediment, [dolouring, [étc.),henceldtZzeroléxtinction, the aximum/(signal is[obtained from
thelight[deceiver, [i.e.thelight[fransmission[is[dt[its maximum.[A feading[of(Zero[is[Obtained
bylelectronicallysubtracting[aTargeand[¢onstant[value[(the (clear[watervalue’) (o fTthe light
receiver(signal.[ThisWorks {fine Whenmothing¢hanges [inthesensor.Inpractice though, the
electroniclandfin[particulartheldptical properties0fithe Sensorvary, €.g.[duelfolaging, fouling,
scratchesonthelsensorwindows(étc. [Any[changelin[/[on(thesensor WwouldTesultlin/alchanged
reading[(whereas[the[lightfransmissionldoesmot[¢thange).[Thebuilt(inclearwater[Value’
remainsinaltered((it(ismotiser(dccessible), hence, Whenthe“clearWatervalue’ lis[Subtracted
fromthellightlteceiversignallthe tesultlwill(hot[be zero anymore: [the[Sensorloffset has
changed. [E.g.[@MairlontheTeceiver window PaneWould Tesultlin@moticeableshift0fthe Zero
reading. Thismakes [the [éxtinctionsensors(sensitive [fo [Zero (drift.

1.5 pressure

Forlcalibration[ofTthe (pressures[Sensor [fwo [methods[could (be chosen(df.[One By Towering the
entirelinstrument[fo known [depths While[fakingTADClSamples.[Thelactual 'Suspensionldepth
can[belmeasured by [attaching[a[(long) tuler fape(to(the SiltProfiler. The tesulting[conversion
coefficientwouldalsolcater [for[the[Specific[density [ofTthe Water. [A [boatight e Meeded [fo
reachlsufficiently(great(depth.[Tol¢ope Wwith the Holling[/[pitching[ofthe bBoatld large mumber
oflsamplesishouldBelaveraged (fbdbtain(stablevalues.

Alternatively, [the[pressure[sensoriay [belcalibrated [against[known [pressures,[¢.g.[generated

by(a pressure(calibrator. Tolconvert[pressuresin hPato[¢mwater[¢olumn, (the[Specific[Wwater
density intheSurvey(areaHasfoBelaccounted for.
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Under(different(fidal [phases, [the[specific density [0fthe Watermay [vary, lience, [the[calibration
coefficientsimayheed[adaptationtolobtainaccurate Wwater[depth[teadings. However,[it[is
recommended (not[tolalter[the[¢onversion[¢oefficients[butltolcorrectthedepthteadings[(if
needed)(during[postprocessing.
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