S B SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
RARRRRLLL) Phone: (425) 6439866 Fax: (425) 643-9954 www.seabird.com

Conductivity Calibration Report

Customer: ExplorOcean
Job Number: 29758R Date of Report: 23-Jul-02
Model Number: SBE 04C Serial Number: 041912

Conductivity sensors are normally calibrated 'as received', without cleaning or adjustments, allowing a determination of
sensor drift. If the calibration identifies a problem or indicates cell cleaning is necessary, then a second calibration is
performed after work is completed, The 'as received' calibration is not performed if the sensor is damaged or non-
functional, or by customer request.

An 'as received' calibration certificate is provided, listing the coefficients used te convert sensor frequency to
conductivity, Users must choose whether the 'as received’ calibration or the previous calibration better represents the
sensor condition during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The
coefficient ‘stope’ allows small corrections for drift between calibrations (consult the SEASOFT manual). Calibration
coefficients obrained after a repair or cleaning apply only to subsegquent data.

'4S RECEIVED' CALIBRATION Performed £ Not Performed
Date; | 19-Jul-02 Drift since last cal: -.00010 PSU/month*
Comments:

‘CALIBRATION AFTER CLEANING & REPLATINIZING' (] performed vt Not Performed

Date: Drift since last cal; PSU/month*
Comments:
*Measured at 3.0 8/m

Cell cleaning and electrode replatinizing tend to 'reset’ the conductivity sensor to its original condition. Lack of drift in
post-cleaning-calibration indicates geometric stability of the cell and electrical stability of the sensor circuit.



SEA-BIRD ELECTRONICS,

1808 136th Place N.E.,
Phone: {425) 643 - 9866 Fax: (42b) 643 - 9954

SENSCR SERIAL NUMBER = 1912

CALIBRATION DATE: 19-Jul-02s

GHIJ COEFFICIENTS

-4.16212062e+00
5.36713913e-01
-7.86598365e-04
6.80295512e-05

g
h

i
]

CPcor
CTecor

BATH TEMP
(IT5-90 °C)

0.
0.
14 .
.4998
28.
32.

18

0000
9988
9998

5998
4399

-9.57e-08 (nominal)
3.25e-06 (nominal}
BATH SAL BATH COND
(PS1)) {Siemens/m)
0.0000 0.00000
33.1901 2.845980
33.1920 4 .052789
33.1925 4.42550
33.1923 5.46536
33.1915 5.82374

Bellevue,

Washington
Internet: seabird@seabird.com

INC.
98005

USA

CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Siemens/meter

Conductivity = (g + hf 2 i+ jf {') /{1001 + 8t + ¢p)] Siemens/meter
Conductivity = (af™+ bf2 + ¢ + dt) / [10(1 + ep)] Siemens/meter

t = temperaure [deg C]; p = pressure [decibars]; & = CTcor; € = CPcor:
Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients

0.0020 - -
0.0010
RESIDUAL
(8/m} ﬁ &
0.0000 @ @éa o 630 g Q o
-0.0010
-0.0020
0 1 2 3 4 5 6

CONDUCTIVITY (Siemens/meter)

ABCDM COEFFICIENTS

a = 4.,05489283e-07

b = 5.33927267e-01

Cc = -4.18327127e+00

d = -1.01626355e-04

m= 5,6

CPcor = -9.57e-08 (nominal)
INST FREQ INST COND RESIDUAL
(kHz) (Siemens/m) (Siemens/m)
2.78908 -0.00000 -0.00000
7.81531 2.84981 0.00001
9.,17870 408278 -0.00001
9.50892 4.42548 -0.00002
10.47636 5.46543 0.00007
10.78870 5.82370 -0.00004

calibration slope
date correction

& 03-Jui-01s  0.999973
& 19-dul-028  1.G00000

POST CRUISE
CALIBRATION




SENSOR SERIAL NUMBER = 1912
CALIBRATION DATE: 03-Jul-01s

SEA-BIRD ELECTRONICS,

Washington

1808 136th Place N.E.,
Phone: (425) 643 - 9866 Fax: (425) 643 - 9954

GHIJ COEFFICIENTS
g = -4.15735241e+00
h = 5.35433598e-01
1 = -5.20267488e-04
j = 5.37516311le-05
CPcor = -9.57e-08
CTcor = 3.25e-06
BATH TEMP BATH SAL
(IPTS-68 °C) (PSU)
0.0000 0.0000
-1.4213 35.0258
1.0394 35.0285
15.2077 35.0298
18.6889 35.0296
29.1152 35.0295
32.6810 35.0247

(nominal)
(nominal)

BATH COND
(Siemens/m)

.00000
.78410
.99578
.31511
.66219
.74482
L2693

U DN O

Bellevue,

98005

Internet: seabird@seabird.com

INC.

USA

CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Siemens/meter

ABCDM COEFFICIENTS

84247967e-06
33689095e-01
15196342e+00
34682636e-05

1L
5
-4 .
=8,
5

50000
I T T T

CPcor =

INST FREQ
(kHz)

B

HowwWw-1JKN

5 SN
. 73645
.98753
.40118
.73849
. 72092
.04632

0

=8 . 572=0t

INST COND
(Siemens/m)

=0
2

00000
78415

2.99572

U

Conductivity = (g + hf2 + if> + jf*) / [10(1 + &t + ep)] Siemens/meter
Conductivity = (af "+ 1:;f;2 + ¢ + dt) / [10(1 + ep)] Siemens/meter

t = temperaure [deg C]; p = pressure [decibars]; 6 = CTcor; ¢ = CPcor;

.31509
.66223
. 74480
.12694

Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients

0.0020

0.0010
RESIDUAL
(S/m)

0.0000 ¢

-0.0010

-0.0020 ————
0

B

0%

CONDUCTIVITY (Siemens/meter)

(ON->

(nominal)

RESIDUAL
(Siemens/m)

-0.00000
0.00005
-0.00006
-0.00002
0.00004
-0.00002
0.00001

calibration
date

22-Jun-00s
03-Jul-01s

slope
correction

0.999997
1.000000



SB E SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
(RRRRRRZLL Phone: (425) 643-9866 Fax: (425) 643-9954 www.seabird.com

Conductivity Calibration Report

Customer: British Antarctic Survey
Job Number: 26329R Date of Report: 09-Jul-01
Model Number: SBE 04C Serial Number: 041912

Conductivity sensors are normally calibrated ‘as received', without cleaning or adjustments, allowing a determination of
sensor drift. If the calibration identifies a problem or indicates cell cleaning is necessary, then a second calibration is
performed after work is completed. The 'as received’ calibration is not performed if the sensor is damaged or non-
functional, or by customer request.

An 'as received' calibration certificate is provided, listing the coefficients used to convert sensor frequency to
conductivity. Users must choose whether the ‘as received' calibration or the previous calibration better represents the
sensor condition during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The
coefficient 'slope’ allows small corrections for drift between calibrations (consult the SEASOFT manual). Calibration
coefficients obtained after a repair or cleaning apply only to subsequent data.

'"AS RECEIVED' CALIBRATION ¥ Performed || Not Performed
Date: | 03-Jul-01 Drift since last cal: 0 PSU/month*
Comments:

'CALIBRATION AFTER CLEANING & REPLATINIZING' [ | performed v Not Performed
Date: Drift since last cal: PSU/month*
Comments:

*Measured at 3.0 S/m

Cell cleaning and electrode replatinizing tend to 'reset’ the conductivity sensor to its original condition. Lack of drift in
post-cleaning-calibration indicates geometric stability of the cell and electrical stability of the sensor circuit.



SEA-BIRD ELECTRONICS, INC.

7808 136th Place MN.E.,

Bellevue, Washington 98005 USA

Phone: (425] 8435 - 9B668 Fax: [425) 643 - 9954  Intarnet: seabird@seabird. com

SENMSOR SERTAL NUMBER = 1912

CALIBRATION DATE: 22-Tun-00s

GHE COEFFICIENTS

g = -4.16350422e+00

o= 5.365973855e-01

i = -8,02788477e-04

i = ©.71L130207=-08

CPocor = -5.57e-08 (nominal)
CToory = 3.25e-08 [(nominal)
BATH TEMP BATH SAL BATH COND
(IPTS-68 ") (PSLT) (Siemensim)
0.0000 0.0000 4.00000
-1.3777 35.1134 2.78412
1.1617 35.1132 3.01301
15.2815% d5.1132 4.3315%
18.71%4 35.1128 4.87514
29,2630 35.1102 5.777235
32.7023 35,1055 e .14175

CONDUCTIVITY CALIBRATION DATA
PSS 1978: ((35,15,0) = 4.2914 Sivmens/meter

ABCDM COEFFICIENTS

3.79038239=-07
5.34024350e-01

-4 .,15388528&+00
~7.7130670%2-05

=ihioe

CPeor = -9._57e-08 (nominal}

INST FREQ INST COND RESIDUAL
{kHz}) {Siemens/m) {Siemens/m)

Sanbro
aimnon

2.78%13 0.0000Q0 0.00000
7.74805 2.7%408 =0.00004
8.00750 3.01306 0.00005
5.41757 4.3315%5 0.00000
5.75090 4.67512 =-0.00002
10.74483 E.77236 0.00001
11.05878 5.14174 =0.00001

Conductivity = {g + hi> + if> + jf*) / [10(1 + & + ep)] Siemens/meter
Conductiviry = (af™+ hfz + ¢4 di)/ [10(]1 4 ep}] Siemens/meter

1 = emperaune |deg C); p = pressure [decibars]; & = CTeor; ¢ = CPeor;

Reswdual = (instrument conductivity - bath conductivity) using g, b, i, j coefficients

calibration
0.0020 e
& Z2=Jun=99
&3 #2-Jun-D0s
0.0070 1|
RES IDUAL ®
& tr
C&fm) ® B &
o.ooop B ey o B &
-0, 0o
-0.0020 —
0 1 2 3 & 5 &

CONDLCTIVITY [5ipmene/meter)

slope
corrgction
0.90%%0%
1. D00a00



s B E SEA-BIRD ELECTRONICS, INC.

1808 - 136th Place Northeast, Bellevue, Washington 98005 USA
AR TEZE Phono: (425) 643-9866 Fax: (425) 643-0964 www.seabird.com

Conductivity Calibration Report

|L‘.'n.:mmfr: ”En'tlsh Antarctic Survey
|Jub MNumber: ” 23157R I.Daf-e.' of Report: ” 26-Jun-00
1;1-9'.1 ded Number: SBE 04C |.S'erinf Nember: ” 041912

Conductivity sensurs are normally cafibrated ‘as recelved”, without clecising ar adfistmenis, alfowing o determination of
sensor drift. S ife calibraiton idemiifies a prablem or indicoies cell cleaning fs necessary, then o second colibration is
prrformed after waork is completed. The ‘as recefved” califirarion is not perfonmcd ifthe sensor is dammged or non-
Junctional, or by cusinmer request.

An "y received” caffbrarion certificare iy provided, (isting tlre coefflcients ured fo conver? SeREor frégaency
cotdeciivily, Lsers milcsl choose whether the oy received " caltbrafion or the previous calibrafion beiter represenis the
sensor condition during deplopment. fn SEASOFT emier e chosen coefficienis using the program SEACON, The
coefficient "riope' allows small corrections for drift bevween calibeafons fcongulr the SEASOFT mamead). Calibraiton
l‘{ll!_lf}i cients obtnined afier a repair or cleaning apply only 10 salsegeen oo,

AS RECEIVED' CALIERATION W Performed Not Performed
Dare: | 22-Jun-00 Drift since fast cal: [ +.00020 | PSLmonth ™
Comments:

CALIBRATION AFTER CLEANING & REPLATINIZING' | performed ' Not Performed
Dire: I:I Deifs since fasr cal: ‘ PSEimanl
Comimenrs:

*Measured af 3.0 8im

Coll cleaning and elecirode replaiinizing femd o resel’ thee conduciivity sensor {o ifs originel condifion.  Lack of drifi in
post-clearing-calibraion incicates geomerric sinbility of the cell and elecirical stabiite of the sensor ool



S B E SEA-BIRD ELECTRONICS, INC TELEPHONE 206 643-9866 FAX 206 643-9954
1808-136th Place Northeast, Bellevue, Washingtan 38005 USklex 292915 SEEI UR

Conductivity Calibration Report

Customer; ExplorQcean
SBE Tab Number: 212418 Date of report: 23 June 1959
SBE Model Number: 4C Serial Number: 041912

Unless instrucred otherwise and if received intact (not broken) and functional, conductivity sensors are calibrated
‘as received’, i.e, without cleaning or other processing that would prevent determination of the sensor's drift history.
If calibration uncovers problems with the sensor or demonstrates the need to clean the conductivity cell and
replatinize the cell elactrodes, a second calibration will be performed after the necessary work i3 finished.

An "as received’ calibration cemificate listing the coefficients used o convert sensor frequency fo conductivity will
be provided, Users may judgs whether the as received’ or previously determined coefficients are more likely to
represent the condition of the sensor at the time of deployment (those using SEASOFT should enter the chosen
coefficients using SEACON). Calibration coefficients obiained afrer a repair or after cleaning and replatinizing the
cell should only be used with dara collected subsequent 1o the calibration.
— S A

"AS RECEIVED CALTBRATIO (x) Performed () Not Performed

Date: 22 Jun 99 Drift since last cal: QS [PSU)/month’
Comments:
O ET CT EANTNGREP A NN CAT BRATION 7 { ) Performed  (x) Not Performed
Date: Dirift sinee initial cal:® [PSU)/month®
Commenis:

"Sieasured at 3.0 S/m

“Cleaning and replatinizing tend 1o "reset” the conductivity sensor to 1ts original condition, Thersfore, lack of drift
in post cleaning/replatinizing calibration is an indicavor of geametric stability of the cell and the electrical stability
of the sensor intarface circuirs. "Drift since initial cal” is the rotal drift from dare of the ensor's initial calibration
(at ume of manufacture) except where the cell has been eplaced in which case the drift is referenced w the Lst
calibration using the replacement cell.



SEA-BIRD ELECTRONICS, INC.

1808 136th FPlace N.E., Bellevue, Washington 98005 usa
Phome: (425) 843 - 8866 Fax: (425) 643 - 9954 Internet: seabird@seabird.com

SENSOR SERIAL MUMBER = 1912 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE: 22-Jun-99s PSS 197%: C(35,15.0) = 4.2914 Siemens/meter
GHL COEFFICIENTS ABCDM COEFFICIENTS

g = -4.15953737e+00 a = &.57213858e-07

h = 5.36060167e-01 b = 5.338323%2e-01

i = -5.52854797e-04 o = -4,185294552e+00

i = £.04284482e-05 d = -8.78614983e-05

CPoor = -9.57e-08 (nominal)} m= G&.4

CTcor = 3.2582-06 (nominal) CPoor = -9.57e-08 (nominal)
BATH TEMP BATH SAL BATH COND  INST FREQ INST COND RESIDUAL
(IPTS-68 *C} {PSU) {Siemens/m) {kHz) [Siemensi/m) {Siemens/m)
0.0000 0.0000 0.00000 2.78913 -0.00000 -0.00000
-1.3582 32.6323 2.561258 7.52682 2. 61254 -0.00004
1.1410 32.6328 2.817392 T.77744 2.B1797 0.00005
15 _2601 32 8325 4. 05487 5.14027 4.08485 -5.00002
18.6858768 32.8257 4 ,.3T7E65 9.45241 4,.32%883 =0.00002
25.2403 32.8230 5.40620 10.42a46 5.40626 0.00006
32,8804 32,6247 5.75284 10.72837 5.75280 -0.00004

Conductivity = (g + ]:Lr'2 -+ '1['3 -‘_ifﬁ:].l' [10{1 + &t + ep)] Siemens/meter
Conductvity = (afm-i- !:|fE + ¢ = dt)/ [LO{1 + ¢p)] Siemens/meter

1 = emperaure [deg CJ; p = pressure [decibars]; § = CToor; ¢ = CPeor;

Residual = (instrument conducriviry - bath conductiviry) using g, h, i, j coefficients

cakfbration <lope
0.0020 - - data correction
B 20-Aug-98s  0.799827
D 22-n-99s  1.000000

e+

&

0.0010 | — —
AESIDUAL

(5/md

o.p000 B = o =
| ]

~0.0010

g.0o2a
i

[ )
-

1 z 3 £
COMDUCTIVITY (Siemens/metsr)



SBE SEA-BIRD ELECTRONICS, INC TELEFHONEZ06 643-2806 FAX 200 643-9954
1808-136th Place Northeast, Bellevue, Washington 98005 USA Telex 292915 SREL UR

Conductivity Calibration Report

Cusromer: ExplorOcean
SBE Job Mumber: 1H993R Date of report: 21 Augunst 1998
EBE Model Number: 4C Serial Number: 0414912

Unless instructed otherwise and if received mtact (not broken) and functional, conductivity sensors are calibrated
"as received', 1e, without cleaning or other processing that would prevent determination of the sensor’s drift history.
If calibration uncovers problems with the sensor or demonsirates the need to clean the conductivity cell and
replatinize the cell electrodes, a second calibration will be performed after the necessary work 15 finished.,

An "as received” calibration ceriificate listing the coefficients used 1o convert sensor frequency o conductivity will
be provided., Users may judge whether the "as received” or previowsly determined coefficients are more likely o
represent the condition of the sensor at the time of deployment {those using SEASOFT should cnter the chosen
coefficients using SEACON). Calibration coefficients obtained after a repair or after cleaning and replatinizing the
cell should only be used with data collected subsequent to the calibration.

A RECEIVED CALIBREATIONT ¥ - {x} Performed () Not Performed
Diabe:; 23 Jul 98 Dinift since last cal; 0050 [PSLU]/imonth’
Commenis:

The conductivity cell was accidently damaged during the C&P process.

POST REPAIR CALIBRATION (x) Performed () Not Performed
Date: 20 Ausust 98 Diift since inirial cal:*  NAA [FSU |/ month’
Comments:

Replaced conductivity cell.

Measured at 3.0 5/m

YCleaning and replatinizing fend 1o "reset’ the eonduetivity sensor to its original condition. Therefore, lack of drift
in post cleaning/replatinizing calibration is an indicator of geometric stability of the cell and the clectrical stability
of the sensor interface circuits. *Drift since initial cal’ is the wotal drift from date of the sensor’s initial calibration
{at time of manufactare) except where the cell has been replaced in which case the drift is referenced ro the 1st
calibration using the replacement cell.



SEA-BIRD ELECTRONICS,

1808 136th Place N.E., Bellevue,
FPhone: (425) 643 - 9866 Fax: (425) 543 - 9954

SENSOR SERIAL NUMBER = 1912

CALIBRATION DATE: 23-Tul-985

GHI COEFFICIENTS

§ = -4.10035725e+00

h = 5.27758359e-01

1 = -E.015864892-04

i = 5.0561998Be-05

CPgor = -9.57e-08 (nominal)
CTcor = 3.25e-06 [(nominal)
BATH TEMP BATH SAL BATH COND
{I[PTS-68 ") (PSLY {Siemens/ni)
0.0000 0.0000 0.20000
-1L.409%9 25.0068 Z2.78370
1.127¢9 35,0083 3.00192
15,2469 25.0085 4.316673
18,6850 35.00:89 4.565909
29 2277 25.0041 5.7531%
32,6677 35,0018 &.12193

Conductivity = (g + hf® + if> + ji) / [10(1 + & + ep)] Siemens/meter

Washington
Internet: seabird@seabird.com

INC.
98005

USA

CONDUCTIVITY CALIBRATION DATA
PSS 1978: (0(35,15,0) = 4.2914 Siemens/meter

ABCDM COEFFICIENTS

SR
nnnon

CECoY

INST FREQ
(kHz)

2.78003
7.7B528
B.04544
5.46587
9.80134
10.80207
11.11860

Conductivity = (af"+ bf% + ¢ + d0) / [10(1 + ep)] Siemensimeter
t = temperaure [deg Cf, p = pressure [decibars]; § = CTeor; £ = CPoor;
Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficiens

-9.57e-08

INST COND
(S1emens/m)

(=R BT I SRR PR R |

00000
. 78385
.00158
.31664
652086
78314
12182

G 0020

G010
RESIDUAL

(S m)
P

Q.0000 &
el

£

-0. 0010

=0.0020 —
0

4

3

'3

CONDUCTIVITY {$]emens/meter)

1.6896757%e-08
5.28031426&-01
-4,09475384e+00
-8.02851481e-05
5.0

(nominal)

® oo

RESIDUAL
(Stemensdm)

0.00000
-0.00005
0.00006
0.00001
-0.00003
0.00002
-0.00001

calibration
date
2F-Bpr-#7s
25-Jul-%8e

slope

correction

0, 999758
1.000000



SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 UsaA
Phona: (420) 643 - 9806 Fax: (420) 643 - 9954 Internet: seabird@seabird_ com

SENSOR SERIAL NUMBER = 1912 CONDUCTIVITY CALIBRATION DATA
CALIBRATION DATE; 20-Aug-98s PSS 1978, C(35,15,0) = 4.2914 Siemens/meter
GHIT COEFFICIENTS ABCDM COEFFICIENTS

g = -4.15856853e+00 a = 1.07T033713e-0¢

h = &5.38B6R120a-01 B = L 336345820=-01

i = -6.20046081=e-04 = -4.15151133e+00

i = 5.81708310=-05 d = -8.08604807=-05

CPocor = -9.57e-08 (nominal) m= 5.2

CTogr = 3.25e-06 (nominal) CPeoy = -9,572-08 (nominal)
BATH TEMP BATH SAL BATH COND INST FRE() IWNST CONDy RESIDTIAL
(IPTS-G8 °C) {PSU) {Siemens/ma} (kHz) (Siemens/m) {Siemens,m)
0.0000 Q.0000 ¢.00000 2.78903%8 0.aQ000 0.00000
-1.4118 35,7588 2.83778 F.80L155 2.837717 -0 .00001
1.127%9 35.7612 3.06022 8.06328 3.08023 0.00001
15.248% i5.7&08 4.39837 9.48535 4.39939 0.00002
15,6343 35,7598 4.74823 9.82141 4.74821 -0.00002
29,2275 35.75380 5.862846 10.82401 5.862597 0.00001
32.6669 35,7539 §.23816 11.14061 E.23818 -0.00000

Conductivity = (g + hf> + if> + jf*)/ [10(1 + 8 + ep)] Siemens/mcter
Conductivity = (af™+ bfz + ¢+ di}/ [10(]1 + ep)] Siemens/meter

1 = tetperainre [deg C; p = pressure [decibars]; § = CTeor; £ = CPeor;

Residual = (instrument conductivity - bath conductivity) using g, b, 1, j coefficients

calibration
0.0020 - date
| : 0 20-fuy-%da
| |
|
000 | i
RESIDUAL |
LSS} [
0.0000 & -l 3 VI B @
|
|
=0.0010 |
-0.0020
i i & 3 4 5 [
COMDUCTIVITY (5{emens/neter)
CALIBRATION

AFTER
MODIFICATIONS



SBE SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington 98005 USA
ARARACLLL Telephone: (206) 643-9866 Telex: 292915 SBEI UR Fax: (208)843-0054

PRESSURE TEST CERTIFICATE

Date: 28 Jul 98

Job # 18093

Madel # 4

SN 041912

Pressura tast rasults:

Low pressure (psi) S0 psi
Time (minutes) 15 min

High pressure (psi) 10000 i

Time {minutes) 30 min

Pass v

F ail — ot e

Gomments:

Replaced Cell

Testad by: CPE
High pressure is
generally egual
to the maximum
depth rating of
the instrument

Prassure f

Time
typical Test Profile



