




Section 6.5.3 http://water.usgs.gov/owqlFieldManuaIlChapter6/6.5.3.html

and the stability of the apparent redox potential reading. The observed potential of the system will drift until
thennal equilibrium is established. Thermal equilibrium can take longer than 30 minutes but it is essential
before beginning the measurements.

2of5

Next, measure the Eh and complete thejieldform (fig. 6.5-2):

1. Select an in situ or closed-system sampling method. Immerse the electrodes and temperature
sensors in the sample water.

• In situ (or downhole)--Lower the sensors to the depth desired and follow the
manufacturer's recommendations.

• Closed-system flow cell--Check that the connections and sensor grommets do not leak, and
that the water being pumped fills the flowthrough cell.

2. Allow the sensors to reach thermal equilibrium with the aqueous system being measured and
record the time lapsed.

• It is essential that platinum electrodes be flushed with large volumes of sample water to
obtain reproducible values.

• Record the pH and temperature of the sample water.

3. Switch the meter to the millivolt function.

• Allow the reading to stabilize (±5 mV).

• Record the value and temperature (see the technical note that follows step 7, below).

• Stabilization should occur within 30 minutes.

4. Take readings of the sample temperature and potential (in millivolts) every few minutes for the
first 15 to 20 minutes.

• It is best to stop the flow ofthe sample while the reading is being taken to prevent
streaming-potential effects.

• After 15 to 20 minutes, begin to record the time, temperature, and potential in plus or minus
millivolts about every 10 minutes. Continue until 30 minutes have passed from the initial
measurement and until the measurements indicate a constant potential.

5. After the measurements have been completed for the day, rinse the electrode(s) thoroughly with
deionized water.

Iffield calibration is required for a study,

a. Place the electrode(s) and other sensors in ZoBell's solution that has been equilibrated to the
temperature of the aqueous system to be measured. The electrode(s) must not touch the
container, and the solution must cover the reference junction.

b. Allow the electrode to reach thermal equilibrium (15 to 30 minutes).

c. Record the potential reading.

d. Follow steps 5-7 of the equipment test procedure in section 6.5.2.

6. Record all data and calculate Eh (see EXAMPLE, (section 6.5.2).
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Fill out the Eh data record form for field measurements fig. 6.5-2).

Eh Data Record

rield Measurements

FieldEh

1. Temperatu rs and pH of sysmm measured: T :0

pH:

2. Time to thermal equilibration;

Measurement began at --­

Measurement ended at ---

3. Measured pomntial ofwamr system ImV); emf:

4. Reference electrode pomntfal mV ofZoBe/l's

atsample temperature: Eref : _

Field Eh1

5. Calcuiam sample Eh: BITt+ Eref

(add step :I +- step 4l: Eh = _

30f5

6. Field measurements should agrsewithin about 10 mV.
ObservatiDns; _

'Tt18 second f1EBSurement is necesmry fur qualitv mltrol.

figure 6.5-2~ Eh data record: field measurements.

7. Quality control--Repeat the measurement.

TECHNICAL NOTE: The response of the Eh measurement system may be considerably slower than that of
the pH system and that response also may be asymmetrical: the time required for stabilization may be longer
when moving from an oxidizing to reducing environment or vice versa. If the readings do not stabilize within
about 30 minutes, record the potential and its drift; assume a single quantitative value is not possible. If an
estimate ofan asymptotic final (hypothetical) potential in such a drifting measurement is desired, refer to the
method used by Whitfield (1974) and Thorstenson and others (1979).

6.5.3.A
INTERFERENCES AND LIMITATIONS

Measurements should not be carried out without an awareness of the interferences and limitations
inherent in the method.
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~ Organic matter and sulfide may cause contamination of the electrode surface, salt
bridge, or internal electrolyte, which can cause drift or erratic performance when
reference electrodes are used (American Public Health Association and others, 1992).

... Hydrogen sulfide can produce a coating on the platinum electrode that interferes with
the measurement if the electrode is left in sulfide-rich water for several hours
(Whitfield, 1974; Sato, 1960).

~ The platinum single and combination redox electrodes may yield unstable readings in
solutions containing chromium, uranium, vanadium, or titanium ions and other ions that
are stronger reducing agents than hydrogen or platinum (Orion Research Instruction
Manual, written commun., 1991).

~ Do not insert redox electrodes into iron-rich waters directly after electrode(s) contact
with ZoBell's. An insoluble blue precipitate coats the electrode surface because of an
immediate reaction between ferro- and ferricyanide ions in ZoBell's with ferrous and
ferric ions in the sample water, causing erratic readings.

Many elements with more than one oxidation state do not· exhibit reversible behavior at the platinum
electrode surface and some systems will give mixed potentials, depending on the presence of several
different couples (Barcelona and others, 1989; Bricker, 1982, p. 59-65; Stumm and Morgan, 1981, p.
490-495; Bricker, 1965, p. 65). Methane, bicarbonate, nitrogen gas, sulfate, and dissolved oxygen
generally are not in equilibrium with platinum electrodes (Berner, 1981).

TECHNICAL NOTE: Misconceptions regarding the analogy between Eh (pe) and pH as master variables
and limitations on the interpretation ofEh measurements are explained in Hostettler (1984), Lindberg and
Runnells (1984), Thorstenson (1984), and Berner (1981). To summarize:

(1) Hydrated electrons do not exist in meaningful concentrations in most aqueous systems--incontrast, pH
represents real activities ofhydrated protons. Eh may be expressed as pe, the negative logarithm ofthe
electron activity, but conversion to pe offers no advantage when dealing with measured potentials.

(2) Do not assume that redox species coexist in equilibrium. Many situations have been documented in which
dissolved oxygen coexists with hydrogen sulfide, methane, and ferrous iron.

• The practicality ofEh measurements is limited to iron in acidic mine waters and sulfide inwaters
under- going sulfate reduction.

• Other redox species are not sufficiently electroactive to establish an equilibrium potential at the surface
of the conducting electrode.

(3) A single redox potential cannot be assigned to a disequilibrium system, nor can it be assigned to a water
sample without specifying the particular redox species to which it refers. Different redox elements (iron,
manganese, sulfur, selenium, arsenic) tend not to reach overall equilibrium in most natural water systems;
therefore, a single Eh measurement generally does not represent the system.

6.S.3.B
INTERPRETATION

A rigorous quantitative interpretation of a measurement ofEh requires interactive access to an aqueous
speciation code. Exercise caution when interpreting a measured Eh using the Nernst equation. The
Nernst equation for the simple half-cell reaction (M/(aq) = Ml/(aq) + e-) is
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where:
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R = gas constant;
T = tem perature, in degrees kelvin;
n = n umber of electrons in the half~ceU reaction;
F = Faraday constant; and

Q'
M

,,} and QUJ.((",j= thermodynamic activities ofthe free ions MI~ }
, 'I , ~ and MI'(" ,and not simply the analytical eonce:'

tntions'lof total M in oxidation states I and ll,
respectively.

Measurements ofEh are used to test and evaluate geochemical speciation models, particularly for
suboxic and anoxic ground-water systems. Eh data can be useful for gaining insights on the evolution of
water chemistry and for estimating the equilibrium behavior ofmultivalent elements relative to pH for
an aqueous system. Eh can delineate qualitatively strong redox gradients; for example, those found in
stratified lakes and rivers with an anaerobic zone, in an oxidized surface flow that becomes anaerobic
after passing through stagnant organic-rich systems, and in mine-drainage discharges.
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6.5.4
TROUBLESHOOTING
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Contact the instrument manufacturer if the suggestions in table 6.5-4 fail to resolve the problem.

~ Check the voltage of the batteries.

~ Always start with good batteries in the instruments and carry spares.

Table 6.5-4. Troubleshooting guide for &. musurement
[±. plus or minus; mY, millillOlb; l!'mf, electromotive force]

lof2

Eh of ZeBell'e solution
exceede theoraticel by
±5mV

Exceeeive drift

Erratic performence

Poor ree pon ee when
using peired electod8!l

Ch eck m ster op eretion:

• Use shorting leed to establish mater reeding et zero mY.

• Checlqteplece betteriee.

• Check against beckup m ster.

Check electrode operation:

• Checkthet electrode reference eolution level ietothe
fill hole.

• Plugqueationeble reference electrode into reference
electrode jeck end enother reference electrode in good
working order of the Bam e type into the indicator
electrode jeck of the mater; imm eree electrodes in e
potessium chloride solution. record mY, rinse off and
imm erse electrodee in ZeBell's solution. The two mV
reedings should ba 0 ± 5 mY. It using different elec­
trodes (Ag~gCI end Hg:HgCI21. reeding should be 44±
5 mVfor a good reference electrode.

• Polish platinum tip with mild ebraeive (crocus cloth,
herd ereeer, or e 4 00-6 OO-grit watfdrv Cerborundum"'"
peper), rinee thoroughly with deionized weter. Uee e
Kimwipem ittheee abreeivee ere not evaileble.

• Drain end refill reference electrolytechember.

• Di.!Connect reference electrode. Drain and ret~1 electro­
lyte chem ber with correct filling solution. Wipe off
connectors on electrode end m ster. Usebeckup
electrode to check the emf.

• Reed emfwith freeh aliquot of ZeBell's eolution;
prepare fresh ZoBell 's solution if possible.

• Recondition electrode byclesning with aque regie snd
renewing filling solution-thiB is Bls. nlBCft.
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Report the calculated Eh in mV to two significant figures.

Potentials are reported to the nearest 10mV, along with the temperature at which the measurement was
made, the electrode system employed, and the pH at time ofmeasurement.
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{1}

{2)

(3)

(4)

{~)

{S}

(7)

tal

(9)

(\O)

(11)

(12)

Re&llOll4ie tlms II the t1mslBqulred for a meai1JrlImlll1t lD lIOC:CPIIlllah 95% of a Itsp-<:hange In only thai measurement for Instlinca,lf Iile tamper.1.'Jra Ch8~d sudc!llnly from 25·C 10 S5'C, lelT(>llrature's tlllI8 tespcnse would
be the tlms TlIQul~ fer the reacling to charlie to 95% <~·~5)" ;l6=' 34.15"C,

StIlbilily II it ml;illprabo'. Bbility to read wlth\n ~I& IA:C:UIBCY IpeclblJonsln the HmIlltendard ullI!ld fCc celll:flIl1on. Certain .IIuaU\)n& cen adlleraly a1feCl stltllmy, For example. e ralere""e~aoalled for amonth in 'sery
law Spldftc Ca~ua.noowiler eannllt ceclnar1ly be expected III 1ll'0dlOU acc.'.lTale pH (or Radell o~ ISS) raadlngs. Slrri,lBrly. II DO prebe oonrad wlll'l al:llw algn Is nat 1~lILy 10 produce a<:eU/illB DO readings. Tha Ilabml~
apecI1IcaUons ant baaed on an anal~ls offne IWor electronk:a lind ncl on direct 1ea11ng, ~IlCIUle of the dlf1lcult:,' In appl'~lng such a tesnD spae!ftC flelcl condltiDl\S.

H)'drolab'lstlmclard 1hermlrlcr provides :I: C,115"C a<:ClJracywollt casa and:l: 0, 11)"C uslrlg 95% Certainty (mOlt probable arror) m8lhod for CIIlcula1ing accuriC'l. This means thll mall thin 95 out cf 100 mulliprabes Vltll mNt
Illn 0.10·C spBCI~catlol\,

Thl four ~BI (o to 0,1999. 0.2101..5, 1.510 16, and 15 to 11)1) mSJcm) 11'8 changed. 8\MmI~cally (eutDran;ed) to pro~e!he maltcllglts avllLable.

The 4 dlgll reaclutian tor Spe1;'d1c Cond'~r-=8 dlpend.l on wMcn of the lour eu\omal1cally .Iaewd rang88 8~ 1[\ usa. For inl1ant:a, aTHdlng of I),1S mSkm WDUld be displayed u " 300: resol~n would be ten lhousandlhs
ofmS~ A Slllelflc Ccndu.ctanoe of to.157 mS/ern vlOuld bll dlspleyed as 10,1B; resoluton would be to hundred1tll of flISIcm, If 1M, optional oulpul. \ISIc:m. Is choun, tne fellOlulIon [or Specific Conductance 0,...1 9998
1JSlc:m wllllle four digiti. 'Itlth a zero acldad as the lut (fl1lt1) digit, ,

The lamperature cornllOnsstlon for SPB~nc COn.DU~8~ can be dlsablad aeslly If 'ra," Conductl.vlt~reedl~. are ondecl.

The Sellnl\~ acculllcy Is enhanced .....hen t'ne systam III alllbrallldllcr SlB1lnity (Wlatee<l of Spv.lflc Cor'oCllJct.anca) near \hoe exp6C1ed Oeld 'lell.'6&.

Although the mulUprobe will moalure tha full 0 to 14;m1l pH re~e, II II nl)~ rllCOnsrlBndeci thaI thll &enlKllI be exposed 10 pH ol(\J'ornel ou.tslde the 2 to 12 WIll range,

tho pH eecul1Icy Is lIerd for waler. of Spoclftc Candu::1llnce gIealer 1l'1an 0, '2 mSICm, w'nBn using H>'drclab'& standard, rehulldable reterac"lOl oleckodll. Thll aocureoy can be Ofcllna~ me\ In lillY frech, WIa\e1'I (Speclftc
CQndl.'Clanca len 1han 0.2 mstg'fJ) LI ~u Iolli8 Hydr':)lllb'. opt)onBI USREF ('.ow Ionic ~th) referllnce e'oectrode and follow ,'ar)' Illlrticuler rrlllinlenance and calil:rallon :lrocedures. l1'Je LIS REF ralarence eleclroda 15 r,ol
reI1l1~lB,

Ymen ope~\lIci e.t Llmpel1lture of cellt:raUon and cellbrale:l 'h1lh turbld 'free water and a Forrnazin slendard of 76% of rallge. Typlcel Lelftlllllllture coem~n1. is-ll.26 NTUIC".

ResPCflMl \lme 1.II8S \han ten lecands with e~al'll.lling dlsBCled. but requlllll1tirty saconds after powtr·up. The m~xll1'llJm mo'llng Bvera;a lI:ne Is 60 secondl for a 'HOfI\ca$4l le$pllns& Umo of911 Mloonds from pO'It'er·up.

Turbldltf mea&ufement II dlylded 1I'l1O IWO rangea: 0 lD 100 end 100 to 1000 ~nJ. Readln.;s are merl' ac:wra\e in t'ne range In \'ot1lch callbratlon 15 made, as shawn In the cheri below. The chart also shcws the feadln;s are
lIIC11tl acQJra\e when made at the temparaturll of callbra1lon,

at cal temp

nol at cal \emil

%rBngt on
calranse

:1:6

110

%rBrvaon
nen-eeJ tangll

:1:10

:l:U5

The Redox accuracy refws to lNe elll<:l:todo voIlalJe. AdusI reedl1'lll5IUe IUbJecllo slow elewodellquillbrallon Urnes and uncel1aintlt In 1II1!l6surement1h80f'\' and calibration. A typlcel aB-/Tl8asured f1CCUrlIc)' might bit ~ 5Ornl/,
AccI;racy Is aldlld In Yery fresh water. (SpeCifIC Concfuc1Bnce Illasl tharl D.~ mSlan) by Hydrolab'a opllL:JnllI LIS REF raferenoo e!emda ("efoot~Dta9). ,

Po. \raNfer mndem I, a calibration solutIOn or stan&lrd QradB~ by ano\J'ler moasuramel'l\ mell'lod. IUCh aa ctlemlcal tltra~on {It,g. Winkler}. In 1tle CB&Il of RedO)(" II lransfer allmdard m1Qht be a solU1ion measured by a ttustee
Iaboratoey pH-m1/ melar. fQl' many PUlllOIIIS, ~ Is nol neoossary to calibrate RedQll at a~.

The eme required for a Redox sa~or \Q respond ~ a Itepo<:l-.ange In Redox I. highly yarlable arl:! depe1ld& on thll condlllcn of lhe sace 01 the 9laltlum'.lIc1tDdfl and on 1/10 <ilrecllon of the Ilop-chenge. Baceusa nl$ponse
~mB Is IIIl1e affBclfld by non-Redox sensor \teens, ,ueh IIi oIeCttonle cl.eilgn or 1he effects of o\h.e:r lanlOI1l. the rflSpc!'IIEl time ·;)f Kydrclab's Red~ .an60r 'a Ylr11111I~yIha 8eme 88lhat o! eUler RedOX-I'lWIIUlBmen.~ in&1rum4ll'l1s.

Wplcal~, AIM1~um: :I: 6% of readlr.g, or t 2 .-N, wtv.hever la lIre&Lor. t.llninv.zm i\ccuracy: I: 10tk a( readIng. or t '2 mlllL.-N, whleha\'er Ii glllll1el', 8alh a~wacy spaclbUoni ana 1St lempere\JJna of calibration
w1th no Interlel1ng looa. 1ntelf&r1nllION flrtl1'Lcially IncteasB tho ammonium readIng 15 follc'HS~

(13)

(101,)

~
(16)

~

~

(16)
::;)..
.-l
.-l

;:,
;z:l
~

'1"'1
Q
Q

l'ol
......
1"'1
0
......
r-I
r-I

In\8IfeMg '\ mglL.·N
Ion InLorfelll~

K+ 1Smgfl.
N8+ 1,3:l0 mgJ\.
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TyPIcal Accuracy. Aml1'lQl1la: :I: :27% of teadl~, or t 2 rnQIL-N, whlc:hever Is IIrBe1Sl'. Minlrmm lIoc"Jracy: :I: 70"," 01 reading, or:l: 2 mgfl.·N, whichever II great-r. Amm:lnla II cabAted (rom Iho IllrlSOt'S ammonJ~ a\$UI
according la pH, and 1i1£Ilnhll1ent unceltaintv In pH 15 ').2llrilll, wnlch weans an uneel1lllnty 11\ smmonla or:l: 60% wh8rl mathemaUcslly gon~ertad frcm ammanlum 10 ammonia. Both accuracy spedflCllions ere 11\ tempsl'llturs
at ClIlibratlllrl with no Inlerfel1n1j 10'" and pH lese tnan 10. Interfenng lanl> artI(k:1tIl'~ Inerellilt the ammor¥um reading snd M1'lOll1he ammM'a leading.

(17) Wplcal Accuracy, N.ltrat- :I: 6% cC rllacl"lI1g, or:l: 2 ngiL-N, \\1llcheYer 16lilrea\el. 1~lnlmum ADC'Uracy: i 10'1'. of rell\llng, or :I: 2 AV;IIL-N. whlche\J&f Is lIf8al8l'. BctI\ llCCUIllCY speclllcatlona are at tempBl'llture a' ~librallon wltn no
Interlerln; Ions. Interlerlnllions cln al1lnelall)' Inerea,e th. nitrate lSld'ng a, follO'n'&:

Interferln; 1 mglL·N
lOll Interfersnca

CI~' Q.OG7111lll1t
I· O.4!mglL
CN' :2.6mglt
Sr' 39,7mgIL
N~' 23mglL
HS" 2Sms.'\.

W· 433m~'L
B52mg,'L

Ck· 165 m)1\.

~18) TYjllCl11 AccurG)', Chlorids :I: 5% cf readlllQ, or ! 2~, whlche~'er" greater. MInimum Aocufat'l~ :t 10% at reading or:t :2 mQJ1... vdl1che'o'ar llIgrem.r. BDIh IOCUrac:y lipselfi<:a1JOI'I& Bre allamperatl.lle 01 1:lIlibration with no
Il11Brf8l'inlllons and pH Ie.. than 12,4. Interfering lonl> olin iutlftdall~ Incrsals 1he cNortde INdlng se follow,:

lnlerfarlnll , mglL
lem In\erfsrenca

ON' 1,6X 100& mill\.
r 1.a lI.1G-OnlQIL
Sol 9,~x 10-ll1TrJ1\.
Bf 6.7 II 11l·:l mglL

(19) Chlori~e resolutlllrl vart,» with Ihe magrl\1ude of the rNdlng u fo:Jows:

Raacllng RSlIOlutlcn

0.00 to g9.99 mglL G.O\ mw~
100.0 to 9911.9~ 0.1 mgl~

1,000 \0 1B,000 mglL 1.
The 905% respDnH change to a cN.nge IrL total dllsotl'ld 91lllfeGllJle liN lhan 1SO seconds at -. 1'C.

T~ploel aeOllre~":I: %6 of feeding, ell':t 1Jjmol s', m4
• wnlche....r ISllisalat. MInimum BDC\.lrIlC'f. ! 19% of reading. or i 2 ~MOII'" m4• 'Nh!chS'ier 16 gl1l&ler, Manufecturer reccrnmends fwry sensor recallbraUon at leBA cr.e

ever; two rean.

It Is 1l1'lPOrtant In nct~ tnel the flUOl'eSClIM ~81d obuMid In the nawl enylronment can deVIU Yl1cle~ over vary1ng IXlndlUOOL Glyen this, the Rbodamlne standard should not be d1recl1y campved to cHell'ophy1l. The etandarc.
is used In luning 0( f,uorome\Br. 18 a ~f&rflnce, nat ae acaIlbraUOl'. We encourage our UHl. til perfonn flied callklcatlons In the lacale"Of their Illmpllnijlflney are Intarslled In more tl'lan rwlalive nncls.

The 10m Deplti accuracy II 'he 95% Certalnly (MO" IllObabiB elforl accuraey. based on the worsl-cale enors l>\Jch as drift, lelll1>8ralulfl oompensaUoo, till.rror, etc. Tha 10m Dllplh 1r'InI4UClIr Is atmospherlClllly vlC'l!ed to
ellmlnat81he Ylf'liarge e«ors poaslble frtm baromttrlc prailUI9 Ihlftl c:auled. fer Instancs, by chaNillng weathlf).

(20)

(21)

~.
(22)

"
~

l~a)

oj,
oj
oj

:;,

="l
"l
;)
;)
~

....
-l
;)

....
"l
-l

Updatad Ql2OO1 Page 4



Qualifications for Series '4a Specifications (continued) Hydrolab Technical Note 204

: (24)
I

~ {2S)

(26)

~
"
I)
.oj

The Depth ~adlngli ant lXlmpllmalSd ror S.allnlly {that Is, water dtflsl1~} so thai readings 8~ aCC\lrlltB \''''ettler ma<:illn fntsh or Uit'lAl.ters..

Th1l25m, 10011'. lind 200m t)lIplh accurBC~ arltthe~ cel18lnty {melt prcbabla artCr. 1lCCUJ8C)', based on the \'l'Orll\-caSII efTl)lS such liS dtlfl, IlImperallJre compensllUon, lilt 8rf01, B:Il,1NI so;urlCY rsquirelllhat the usar
'"'PlaY a1mllsph8ric oc~on If chIInglls In baromelJ1c plllisure are to be conald&:ed. The accuracy is Il1UCh belter1n 1!1IJaUons Wlrlll.llmp&rature chIlnges lITe arnd and cnangall'l Deplti, ralher than the exad. Depth, Blllal
~r1mary lntemt.

Sallnlly Is celculaled from cDndul:l1\'l:)' and tempel.lUre bElied on USGS WS Peper 2$11 or Seetkln 252') of Standard Melt1c:ds for the EumlnatlDn of Waw and Wastswater,The S1.Bnderl! Melhoct& runctlon II alea eolMIonly
Bferred 10 es the Practlcal SallNty Seale or UNESCO M&lhCICI.

HIIBdOlTlos:
Hydralab Corpal'lltlcn
8700 Cameron Rd. 111DG
Auslln, TX 76764U8A
Pl1cne: {30Cl} 949-3765 Df (512) 832·8832
Fill« (512)~5SB
email: aa!e5@hydrolab.pom
bUp:b'wtoy,h.ydrqlsl:!,QPm

In \he Il)\llrest a1lmprovlng IItld IJpdel1ng lIe equlprnan\, Hydrolab roserns the rtght to aller speclllcatlons 10 IIqlipment at IInytlma. Hyclrplab Corp~ 2.OCl1
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iiiiI Tech Note 204
SerIes 4a DataSonde~ 4a & MlniSondeiBl 4a & Surveyo~ 4a Disp~ay

Parameter Specifications
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PARAMETER RANGE ACCURACY RESOWltON SENSOR COMPENSAT~ONS CALIBRATION RESPONSE STAB1L\rf
OUTPUT

TIME' OPTIONS

TE~PERATURE . -9106D"C ~.to'd1 . D.01"C Ihnnl8tor nolle required . none leqlired < , ml!lJtlt IhrMYNr5 ·C, OF. or "I(

Cl,(looo 10 0.1999 mSlcm

"-Q,2OO 10 1.600 mS{CfI\ *1% of resdln; 0.25' 11.1' e~al bora KCI DC' cIher mS!om, ~Slan,

SPEC1FlC 1.45 to 16.00 mSlcm :I. 1 lXlunl 4dlg1l8' wll'n rcur QraphRe au\Omstlc Ie 2t>"c' ilandard, <10 .ecandi six mcn1i1l ocndu.ctMly, lOS,
CONDUCTANCE 14.510 ~OO,l) mSlcm t \\IS/em iQ:lrodel Dl'res11tM1y

taulerarv.llld)~

,
\, UI8& callbl'a1lon

C81culallJclfrom from IP: condo Or

SAL1NITY Ot070 PSS' *1%ol'reedl!'G O.il1 PSS ~flc nene {~ulred
callbfala dlredty <11heconcLs one monlh PS$:iD,01 PSS IXlndLl:lllnclI y~lh. 58111111y
lIanclards

DISSOLVED
IBb~8bl. all\OmaUc fer ',.aler-Ialuralsd air, nlQIt..%

1)1000. :i 0.2 mgJt ~20) 0,01 mglL pcla~~~hlc: 1 rr/& . IempltJiltura and . II',W!Cler, orair-
<', mll\Ule one month sal\lrlll:ion, or

OXYGEN t 0.8 mglL ~2C) Teflon lj nlUreted WIller mgll v.11hout
mMTIbl'ane &1lnnlty IIllinlly IXl~OI\
91asl pH;

pH 01014 urJls' t O,2unltal 0.01 unll . rebulldi'b]. or low eutotnl!lc for I=H 7 bul1er, p113 <.1 m'nuls one month pHur~lcnlc ~rsrIQ\h te~reture ene, aIopa buffer
merence eletrode' i

SHUTTERI!t) ISO 7027
compliant

lURBIClTY OID100NTUcr
:I: 2.6% ~ re~ to I ~.~~ nephelomeler v.t1h automa~c amblenll1ghl cIlluilcl'lll aI

(Oa12sonde 41l otl \oOCl N11J loullr.; reUstinl reJact\on Formazln or AEPA,- < '1) toeonds" one month mu -or veils
ontv) (uNr aelectable) Io'll.tllar {US Pslsnt 1 polymerbea"

116.111,2491 "

NON·
SHUlTERED OID100NTU 0.1 N,1lJ

TURBIDITY 100 10 1000 NTU , t 5% of range 'z , NTV ~O 7021-bllSecI mUll be operallld al dll~onso(

I {Datascnc:le 48 . (autorlll'l4lsd) nephelome1&7 depth ~ \n or shlelded FormezJn ClI' Af:PA· c 1 TW.111Ite one month NTU
from lunlfghl '1 ~Iymer beads

and Mlnlsonde 48) .-

REDOX'
Qulnhydronf,

-998 lo1l99 mV :t.20mV11 1mV Pl.Jec1rodB I'IQne rB<lulred lobell, 1.I,,'lhl'1. ~ ~lIIleau one month mVtranBlere

actMtj ~cl.nt
cemp\Jl.ed from specl1lc 2,,3-, or 4<palrn .

AMMON1UMJ grls\Brof :i 6% of -lClll-lpecl1k: ccrlduC\1lnce: and callbnltlon~ m;IL..f\I, mY. or

AMMONIA (] 10 100 mgll·N reading Dr 0.01 ~-N electrodlt emm:lnla de;\~ frtml l'iydrolab Of user- <.1 mlnu{a ollllmcnh ~-t.I !If!Dl11
l:l fI'l9.II.-f\l" ammonl~ llrfldueod NHt

ai temperatura, pH. and sIatldal'lSl;
M)fIclftc Q;lnduc1ence
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PARAMETER RA~GE ACCURACY RESOlUTION SENSOR COMPENSATIONS CALlBRA110N
RESPONSE STA81LIT'f

OUTPUT
TIME' OPTIONS

. 2-, 3-, or 4-pOIJIl

0"'01:1:6%01 iCIn'lpecll\c acllvlty coefflclent c:allbrdOn with
NITRATE I>to 100 m;IL-N leIlllne or G,01 mllJ\.-N computed !rom. Ipeclfic l-t~drollb or use:- c 1 lTfinule onl month I1IQll.ooN or mV

'1:2 mgll.·f\f electrode conctutblnce prtldYCed
llandarcll
2-, 3-, or 4-palnt

grulllrof:l: ~.~ of
4 digit.'· Ian-Illlddlc

aclMly co8fflclent caI1braUonv.ilh :0 1 :,'oar ~d1l\

mglLormVCKt.ORIDE 0,5 to 'I B.OOI> m9/1. r'I.sIng or eleclrodl computed 'rtlm &optclftc IHydrall!b or UHr- <' mlwt. oocallonal
:I:21TQ.Il.-Nu conductanca producecl pclJsll

Jlanclards.
TOTAL 400 101300 1MlHl'l membranBoClDvored

<~ mlnu.ll!slll
DlSSCI.VED GAS {max Immersion depth: SO ;tD.1% ohpan 0.1 mmHg pres&urI l\Q1lO reql:£Tld ,elln Ilr onemcnlh nr.IHg,mV, or PS I

metall) tranlldU08r
"

AMBIENT LIGHT I} Ig to,oOO 1~mol &,\ m't
it 6% of raBd[ng

, 1Imd1"moQ
te)ectlon 01 amble nt

tlYOyea~' 1 ~moll"m""
(PAR} or pi'loto'l'cllllic cell light ClUflllcle Ihe 400- nonereqwed < ~o iOCOlld&

t ~mol.~m41J1l 700 nm ban~MdII'l

dlluUOMof
rtlodamlne(OI'

CttLOROPHYL.L 0.03 \0 150 ugll. 1 3% of feeding IBconclar:,'

:!:G.1 ~gJl.II
1}.11Jgl\. fluoromlltrlc l'IQfle lequ'~ed caibl'B~on cube) <10s.,.;:onds QClemonlh IJgll. or volts

wltt1\JBOr
correlellcn te flalll
S&!f1p\e1

OEPTHlO·10M 010 10 m s D.Oam- 0.001 m strllln~e aulomatlc for .sa\inl'~~ set zero In air <.10 $econ~ one month m.lI.orPSI
,..mid IrIIonsducer.

DEPTHI02SM ' 010 25 m 1 D,<l6 mil O,Q\m &IrIl1n-gege au\oltlllUc for sellnLV' sal zero In elr < \0 secQ;lds orlOmonlh m,il, or PSI
1I01IIo'18lI~ lnlneducer

DEPTHIO-100M o \G1OOm :I:G,~nt' 0,' m &1niIn·gage autorr.atlc for seUnttyM lOt zero In air < 10 se=onds one month m, ft,orPSI
I'IOM'IIIIed Il'Bnld\t"..el'

DEPTHJOw20DM CIte 2OI)m :1:0,8 m21 c,t m mln~ eutol'l'll!1l& for sa'inl!'? slit Z6.'ll1n alr < 10 seconds one month m. It. or PSI_"ltd 1rIInlIdWlf

BAROMETRIC
W) to etiC mlHg :l: 'OmmHg 0,1 mmKg strliIn1:&De inone rllClulred

mmHg, lnHII,

PRESSURE 1rBnsduoer selin Ilr < 10 seOOMs silt months kPA, mbar, Aim,
or PSI
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Parameter Speclflcatlons - Serles 48 OataSond~ 4a & MlnlSonde® 4a & Surveyor® 48 Display
(Continued from Page 1)

Note: Thea, IpecmcaUons rappl~ G'ler1he OPBl1IU~ \8mperature ren;e 01-6 to 6O"C (rII:)n-!Qezlng), Ird Qver the epera1il; voltage range of 1110 16VDC, lor well maLntalned
aeMOl'Iln cleln, \Jnchmglng 'laterl, TheTe are marw I11uaUons, wc:I1 AI blDtoullng, thet '0'&1 negete exbapolaUon Qf Ihe6ll'iIlec1licaUCI1& to fl.kl condltlol\ll.
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