JERICO QUESTIONNAIRE

Task 4.1 Calibration 

Overview of the calibrating facility

Contact Details

NAME/DESIGNATION (if any): David Hydes and Mark Hartman
MANAGING INSTITUTE/ORGANISATION:  National Oceanography Centre, Southampton 
DEPARTMENT (if any):  

ADDRESS: European Way, Southampton, SO14 3ZH, 
COUNTRY: UK
TEL:  +44 2380596547
FAX:  + 44 2380596247
Name of contact-person: Mark Hartman
E-mail: mch@noc.ac.uk
Part a: General Information

 1. Does your calibrating facility possess a well-defined organizational framework with
Dedicated staff? 









 No
Clear hierarchy? 









    Yes
Transparent chain of responsibility for management, technical/scientific 

and operational decisions)?







    Yes 

(If No to any of the above, please provide a brief description of how your facility is organized below)

We have a well-structured facility for the calibration of temperature and conductivity.

All other sensors are calibrated by the individual scientific groups using the particular sensor. So we have facilities for calibrating sensors for use in JERICO type projects but not a “calibration facility” as such.

 2. Briefly describe the size and nature of the annual operating budget of your facility. 

Is it funded by your Institute/Centre?






    Yes
             If Yes, is the funding constant?






No
Is it funded by Projects? 








    Yes
Is there separate funding for upgrading or acquiring new instrumentation, etc.?
 No
(Kindly provide an estimate of the annual operating budget and any additional information you think may be helpful below) 

All funding is project based. 

Calibration of FerryBox sensors was largely done in-situ by work on the ship requires 44 days per year then an equal amount of time to apply to data  equates to approximately 90 days in total - cost £36k

 3. Does your facility employ Quality Management Standards - ISO 9000:2000, 

ISO 10012, Good Laboratory Practice (GLP), and the like - to its calibration 

systems? 







                                       Partial
(If Yes, please specify below)
All procedures are recorded and calibrations applied to data are traceable and logged as part of the meta data.

 4. Does your facility possess any kind of accreditation for the calibrations?

 No 
(If Yes, please specify the parameter/s or measurand/s concerned, the kind 
of accreditation and the issuing body below)

 5. Does your facility actively endorse a policy of continual training/education of 
personnel actively involved in calibration activity? 




 No 
(If Yes, please provide a brief description of the kind of activities promoted below) 
 6. Does your facility maintain a documented in-house Quality Assurance Programme?
 No
 7. Does your facility maintain a formal Quality Manual (containing, at the 

very least, listings and descriptions of equipment and procedures, 
maintenance/calibration records and certificates for instrumentation, and 
safety precautions and regulations)?                                                                                  Yes
 8. Does your facility make use of control charts (Shewhart Charts, other) for 

Quality Control purposes? 







 No 

 9. Can your facility assure an effective traceability chain to primary standards or, 

in their absence, to conventionally accepted reference material (certified or 

otherwise)?









    Yes

10. Does your facility furnish uncertainty estimations for its calibration systems?

    Yes
11. Does your facility maintain links of any kind with the National Metrology 
Institute/s (NMI/s) of your country?






 No 

12. In the list of sensors below, please indicate only the ones that you currently never calibrate yourselves; in each case, kindly report the calibration provider (manufacturer, other) and the typical calibration interval (trimonthly, half-yearly, yearly, other) you are presently employing.

Physical sensors for:
( Temperature, _incomplete___________                 ( Conductivity (Salinity), __done
( Dissolved oxygen, ___done         ( Water Currents, ___not applicable   N/A           
X( Pressure, Manufacturer (Chelsea Instruments) - annual

Optical sensors for:
( Chlorophyll a, __comments made___ ( Turbidity, ___comments made and info on 2004 work
( Photosynthetically Active Radiation (PAR), ___ N/A _______________

We also worked with a Turner CDOM sensor in 2010 - only the manufacturer’s calibration was used.

Chemical sensors for:
( Phosphates, __ N/A _Comments on nutrient standards_( Silicates, __ N/A ________             

( Nitrates, __ N/A ________________                        ( Nitrites, _ N/A _________              

( Ammonia, __ N/A ________________                     ( Dissolved oxygen, as above
( pH, __ N/A ________________                                ( Total alkalinity, N/A 
X( pCO2 ProOceanus every 6 to 9 months         ( Dissolved organic carbon, _ N/A 

( Total organic carbon, __ N/A

Please complete the questionnaire using the forms furnished in the following pages to provide details regarding your calibration practices for all the sensors in the above list that you do calibrate routinely.

Task 4.1.1 Physical Sensors
(* Please provide a separate sheet for each parameter)

Part b: Calibration                              

Parameter/measurand*:_Temperature__input from Dave Childs needed
Unit of measurement: _degree Kelvin

Range: __273 to 313 

Accuracy: _0.001

Precision: _0.001 

Calibration uncertainty (if available): ______________________________

 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

Annual before and after deployment
 2. Please provide a brief description of the calibration setup, including a list of the principal equipment, reference material (certified and/or conventionally accepted) and instrumentation involved in a typical calibration operation. 

Triple point cell in NOC calibration facility

 3. Do you employ reference material which are mutable or unstable 

(e.g. secondary standards, reagent solutions, gas mixtures, 

pressure generators, etc.) to calibrate the sensor/s or sensor system/s 

you are presently using for the specified parameter/measurand.                                      Yes
(if Yes, please list the types of this kind of reference material you are employing; kindly specify also the measures you take to guarantee the reliability of the reference material in terms of batch-to-batch uniformity of characteristics)
___________________________________________________________________________________________

(Add lines as necessary)
 4. In your view, does your facility ensure an effective traceability chain for the 
specified parameter/measurand? 







    Yes

 5. Please provide a brief description of the procedures employed to ensure adherence of the performances of the principal equipment and reference instrumentation of the calibration setup to factory specifications (in-house monitoring of performance, in loco re-calibration, servicing by the manufacturer, etc.). 

____________________________________________________________________________NEED TO ASK DAVE CHILDS _______________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)

 6. Does your facility maintain a Manual with a description of the calibration method 
and the measuring procedures, together with details of sample treatment and 
preparation when these steps are present? 





Yes
(If Yes, kindly attach a copy to the completed questionnaire, otherwise please provide a short, description below)
____________________________________________________________________________DAVE CHILDS _______________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)

 7. In your view, is regular factory calibration/servicing necessary to obtain 

optimal performances from your sensors/instrumentation for the 

specified parameter/measurand in the field?                                                                      Yes/No
(If Yes, please provide details of the sensors/instrumentation, indicating also the intervals you recommend for factory calibration/servicing, below)
________________________________________________________________________________________________________________________________________________________
____________________________________________________________________________
_______________

(Add lines as necessary) 
 8. Do you perform field calibrations for the specified parameter/measurand? 

 No 
(If Yes, please provide a brief description of the method and procedures)

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)
 9. Does your facility perform: 
· internal quality audits to monitor and assess its 
                 calibration system for the specified parameter?




    Yes
            -    independent quality audits to monitor and assess its
                 calibration system for the specified parameter?




 No 

(If Yes to any of the above, please provide a brief description of the procedure/s applied, including a list of the principal equipment and instrumentation involved)

The temperature data from the flow through system is compared to data from a sea surface radiometer, a hull mounted temperature sensor and temperature data from a towed fish (SAHFOS - Continuous Plankton Recorder). Scienific journal paper in preparation Hartman and Hydes 2012 (Journal of Operational Oceanography see also Beggs et al ibid In Press) .

_______________ 

(Add lines as necessary)

10. Does your facility actively maintain an archive containing issued calibration 
reports/certificates for the specified parameter/measurand? 



 No
(If Yes, please specify the document retention time/s)

_____________________________________________________________________________But calibration information is included with the archived meta-data____________________________________________________________________________

11. Do you have any suggestions or ideas for improving the quality of your 

calibrations for any particular sensor/sensor system you are presently using 

for the specified parameter/measurand (e.g. innovative reference material, 

modifications to existing methodologies or new methodologies 

you have developed, etc.)? No
(if Yes, please provide a brief description of your ideas and/or suggestions, including the details of the sensor/s or sensor system/s)

_______________

(Add lines as necessary)

12. Do you have any suggestions or ideas for improving the general quality 

of the calibration of sensors or instruments for measuring the specified 
parameter/measurand (e.g. testing and promoting the use of new 

reference material, development of new methodologies, etc.)? No         
(if Yes, please provide a brief description of your ideas and/or suggestions) ___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)
Submitted on: ____Jan 2012 _______________

                                    (Date)

Compiled by: ___D Hydes________________

                        (Name of respondent)

Task 4.1.1 Physical Sensors
(* Please provide a separate sheet for each parameter)

Part b: Calibration                              

Parameter/measurand*:_Conductivity as Salinity
Unit of measurement: __practical salinity units

Range: ___30 to 37 

Accuracy: __0.01

Precision: ___0.01

Calibration uncertainty (if available): ______________________________

 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

Monthly during deployment ___________________________________________________

(Add lines as necessary)
 2. Please provide a brief description of the calibration setup, including a list of the principal equipment, reference material (certified and/or conventionally accepted) and instrumentation involved in a typical calibration operation. 

Water sample collected during monthly manned crossing

Measured by Guildline AutoSal salinometer on return to shore based laboratory

Referenced to Ocean Scientific International Ltd. IAPSO Standard Seawater

Five minute data record from crossing fitted to data from samples (about 20 per crossing).

Underway data for year are adjusted on basis of best fit to monthly sample values.
(Add lines as necessary)

 3. Do you employ reference material which are mutable or unstable 

(e.g. secondary standards, reagent solutions, gas mixtures, 

pressure generators, etc.) to calibrate the sensor/s or sensor system/s 

you are presently using for the specified parameter/measurand. No                                         
(if Yes, please list the types of this kind of reference material you are employing; kindly specify also the measures you take to guarantee the reliability of the reference material in terms of batch-to-batch uniformity of characteristics)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)
 4. In your view, does your facility ensure an effective traceability chain for the 
specified parameter/measurand? 







    Yes

 5. Please provide a brief description of the procedures employed to ensure adherence of the performances of the principal equipment and reference instrumentation of the calibration setup to factory specifications (in-house monitoring of performance, in loco re-calibration, servicing by the manufacturer, etc.). 

__________________________________________________________________See 2 above__________________________________________________

(Add lines as necessary)

 6. Does your facility maintain a Manual with a description of the calibration method 
and the measuring procedures, together with details of sample treatment and 
preparation when these steps are present? 





No
(If Yes, kindly attach a copy to the completed questionnaire, otherwise please provide a short, description below)
___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

(Add lines as necessary)

 7. In your view, is regular factory calibration/servicing necessary to obtain 

optimal performances from your sensors/instrumentation for the 

specified parameter/measurand in the field? No
(If Yes, please provide details of the sensors/instrumentation, indicating also the intervals you recommend for factory calibration/servicing, below)
__________________________________________________________________
Regular in-situ checks must be done.

We had very bad experience with the reliability of the Chelsea Minipack unit__________
_______________

(Add lines as necessary) 
 8. Do you perform field calibrations for the specified parameter/measurand? 

    Yes 
(If Yes, please provide a brief description of the method and procedures)

__________________________________________________________________See 2 above_____________________________________________________________

(Add lines as necessary)
 9. Does your facility perform: 
· internal quality audits to monitor and assess its 
                 calibration system for the specified parameter?




 No
            -    independent quality audits to monitor and assess its
                 calibration system for the specified parameter?




 No 

(If Yes to any of the above, please provide a brief description of the procedure/s applied, including a list of the principal equipment and instrumentation involved)

__________________________________________________________________Where data from other system are available cross checks are made with salinity this has been done by comparison of data with that collected on towed fish operated independently by the SAHFOS (2006 to 2010) and cross overs with another FerryBox route in 2003.

_____________________________________________ 

(Add lines as necessary)

10. Does your facility actively maintain an archive containing issued calibration 
reports/certificates for the specified parameter/measurand? 



 No
(If Yes, please specify the document retention time/s)

___________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

11. Do you have any suggestions or ideas for improving the quality of your 

calibrations for any particular sensor/sensor system you are presently using 

for the specified parameter/measurand (e.g. innovative reference material, 

modifications to existing methodologies or new methodologies 

you have developed, etc.)? No
(if Yes, please provide a brief description of your ideas and/or suggestions, including the details of the sensor/s or sensor system/s)

_____________________________________________

(Add lines as necessary)

12. Do you have any suggestions or ideas for improving the general quality 

of the calibration of sensors or instruments for measuring the specified 
parameter/measurand (e.g. testing and promoting the use of new 

reference material, development of new methodologies, etc.)? No         
(if Yes, please provide a brief description of your ideas and/or suggestions) _______________________________________________________________________________________________________________

(Add lines as necessary)
Submitted on: ____Jan 2012_______________

                                    (Date)

Compiled by: __D Hydes_________________

                        (Name of respondent)

Task 4.1.1 Physical Sensors
(* Please provide a separate sheet for each parameter)

Part b: Calibration                              Parameter/measurand*:____Dissolved oxygen by Optode______________________ 
Unit of measurement: __micro moles of oxygen per litre at the in situ temperature

Range: __200 to 400 

Accuracy: _( 5

Precision: __( 1 

Calibration uncertainty (if available): ______________________________

 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

Prior to deployment

Monthly during deployment

___________________________________________________

(Add lines as necessary)

 2. Please provide a brief description of the calibration setup, including a list of the principal equipment, reference material (certified and/or conventionally accepted) and instrumentation involved in a typical calibration operation. 

__________________________________________________________________Prior to deployment 
manufacturers procedure is followed to set 0 and 100 saturation levels in the firm ware of the sensor. 
During deployment

Water samples are collected during monthly manned crossings.
Oxygen concentration during crossings by standard Winkler titration standardised against a self-prepared potassium iodate standard. Iodate standard is cross checked against a commercial standard from Ocean Scientific International ltd. (OSIL),

Five minute data record from crossing are regressed against samples (about 80 per crossing). Data for year adjusted on basis of best fit to monthly values.
 3. Do you employ reference material which are mutable or unstable 

(e.g. secondary standards, reagent solutions, gas mixtures, 

pressure generators, etc.) to calibrate the sensor/s or sensor system/s 

you are presently using for the specified parameter/measurand.                                      Yes
(if Yes, please list the types of this kind of reference material you are employing; kindly specify also the measures you take to guarantee the reliability of the reference material in terms of batch-to-batch uniformity of characteristics)

Self prepared solution of Potassium Iodate.

Cross checked against commercial standard from OSIL

_____________________________________________

 4. In your view, does your facility ensure an effective traceability chain for the 

specified parameter/measurand? 







    Yes

 5. Please provide a brief description of the procedures employed to ensure adherence of the performances of the principal equipment and reference instrumentation of the calibration setup to factory specifications (in-house monitoring of performance, in loco re-calibration, servicing by the manufacturer, etc.). 

See question 2 above.
 6. Does your facility maintain a Manual with a description of the calibration method 

and the measuring procedures, together with details of sample treatment and 

preparation when these steps are present? 





Yes
(If Yes, kindly attach a copy to the completed questionnaire, otherwise please provide a short, description below)

__________________________________________________________________Copies of Holley 2009; Hydes 2007
(Add lines as necessary)

 7. In your view, is regular factory calibration/servicing necessary to obtain 

optimal performances from your sensors/instrumentation for the 

specified parameter/measurand in the field?                                                                      Yes
(If Yes, please provide details of the sensors/instrumentation, indicating also the intervals you recommend for factory calibration/servicing, below)

Our experience has been that probably the quality of regular in-situ checks with measurements during short cruises 3 days does not actually produce data of a quality that is better than the stability of the sensors themselves.  However some form of checking for degradation of the output is necessary. This might be more cheaply done by using multiple sensors (3 rather than one).

_______________

(Add lines as necessary) 

 8. Do you perform field calibrations for the specified parameter/measurand? 

    Yes 

(If Yes, please provide a brief description of the method and procedures)

See above.
 9. Does your facility perform: 

· internal quality audits to monitor and assess its 

                 calibration system for the specified parameter?




 No
            -    independent quality audits to monitor and assess its

                 calibration system for the specified parameter?




   No 

(If Yes to any of the above, please provide a brief description of the procedure/s applied, including a list of the principal equipment and instrumentation involved)

10. Does your facility actively maintain an archive containing issued calibration 

reports/certificates for the specified parameter/measurand? 



 No
(If Yes, please specify the document retention time/s)

_But Calibration records are retained and traceable. 

11. Do you have any suggestions or ideas for improving the quality of your 

calibrations for any particular sensor/sensor system you are presently using 

for the specified parameter/measurand (e.g. innovative reference material, 

modifications to existing methodologies or new methodologies 

you have developed, etc.)?                                                                                                 Yes
(if Yes, please provide a brief description of your ideas and/or suggestions, including the details of the sensor/s or sensor system/s)

The community calibrating sensors for ARGO floats have developed more detailed procedures for calibrating the optode sensors they use. These improve on both the accuracy and linearity of the manufactures calibration. Our feeling from our experience is that in operation the optodes are stable for at least a year unless there is major failure of the instrument. So for the use of optodes ARGO type calibration work should be done. If we had JERICO calibration workshop then someone doing the ARGO calibrations should be invited to describe their methods.

12. Do you have any suggestions or ideas for improving the general quality 

of the calibration of sensors or instruments for measuring the specified 

parameter/measurand (e.g. testing and promoting the use of new 

reference material, development of new methodologies, etc.)?                                         Yes 

(if Yes, please provide a brief description of your ideas and/or suggestions) 

As above

Submitted on: ______Jan  2012_____________

                                    (Date)

Compiled by: __D HYDES_________________

                        (Name of respondent)

Task 4.1.2 Optical Sensors

Chlorophyll comments below separate form for turbidity

Part b: Calibration                              

Parameter/measurand*:_Chlorophyll-Fluorescence

No calibration done routinely by NOC FerryBox team
Unit of measurement: _Arbitrary units
Range: __________________________________ 

Accuracy: _______________________________

Precision: ________________________________ 

Calibration uncertainty (if available): ______________________________

 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

For general operation in the later years for running our FerryBox system between 2002 and 2010, we did not attempt to calibrate the fluorimeter signal because along the route the relationship between fluorescence and chlorophyll-a varied greatly with respect to position along the track and with time as the dominant plankton species types changed. We used the raw fluorescence data as an indicator of active biological production. The oxygen data was then used to provide an estimate of biological production that is more precise estimate of change in biomass than is Chlorophyll-a estimated from fluorescence. 

During the FerryBox 2002-2005 when we were using a Chelsea Instruments fluorimeter we tested the use of a check standard. This was extracted Chlorophyll-a set in an acrylic resin block. This provided a very stable check on the fluorimeter output and was superior to the test unit Turner supply for testing their cyclops units. We tested one in 2008.

 (Add lines as necessary)
Submitted on: ____Jan 2012_______________

                                    (Date)

Compiled by: ______D HYDES_____________

                        (Name of respondent)

Task 4.1.2 Optical Sensors

(* Please provide a separate sheet for each parameter)

Part b: Calibration                              

Parameter/measurand*:_Turbidity Red Funnel system 2004
Unit of measurement: __mgl-1 and FTU
Range: __________________________________0.005 – 0.05FTU /5 - 85mgl-1
Accuracy: _______________________________

Precision: ________________________________ 

Calibration uncertainty (if available): ____________FTU-good, gravimetric-poor
 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

We have limited experience with the calibration of turbidity sensors which was gained during the FerryBox project 2002 to 2005. In that project approximately weekly calibration and checks were made on the system that we were operating on the Southampton-Isle of Wight ferry in 2004.

(1) Kai Sorensen, NIVA supplied a Fomazin standard that was used by different groups. Dilutions of this suspension were measured during service visits to the ferry.

(2) In addition during service visits a set of solid optical filters made of clear plastic containing suspended particles were used to check the stability of the turbidity sensor before and after cleaning.

(3) We collected in-situ samples that were filtered and weighed to provide data on the suspended sediment load during a set of regular manned crossings on the ferry.

Infomation on procedures is given in the attached pdf Hartman 2005.

 (Add lines as necessary)
 2. Please provide a brief description of your calibration setup for the specified parameter/ measurand, including a list of the principal equipment, reference material (certified and/or conventionally accepted) and instrumentation involved in a typical calibration operation. 

See Question 1 and 6
 3. Do you employ reference material which are mutable or unstable 

(e.g. biological cultures, optically-sensitive pigment extracts, etc.) 

to calibrate the sensor/s or sensor system/s you are presently using for 

the specified parameter/measurand.                                                                                   Yes
(if Yes, please list the types of this kind of reference material you are employing; kindly specify also the measures you take to guarantee the reliability of the reference material in terms of batch-to-batch uniformity of characteristics)

Formazin standard

 4. In your view, does your facility ensure an effective traceability chain for the 
specified parameter/measurand? 





                            Yes
 5. Please provide a brief description of the procedures employed to ensure adherence of the performances of the principal equipment and reference instrumentation of the calibration setup to factory specifications (in-house monitoring of performance, in loco re-calibration, servicing by the manufacturer, etc.). 

See Question 1.
 6. Does your facility maintain a Manual with a description of the calibration method 
and the measuring procedures, together with details of sample treatment and 
preparation when these steps are present? 





    No
(If Yes, kindly attach a copy to the completed questionnaire, otherwise please provide a short, description below)
However reference can be made to the document;

A report on the Red Funnel FerryBox 2004 - an overview of the data obtained, improvements and calibration procedures – Hartman et al. http://eprints.soton.ac.uk/18700/
 7. In your view, is regular factory calibration/servicing necessary to obtain 

optimal performances from your sensors/instrumentation for the 

specified parameter/measurand in the field?                                                                      Yes
(If Yes, please provide details of the sensors/instrumentation, indicating also the intervals you recommend for factory calibration/servicing, below)
See above 
 8. Do you perform field calibrations for the specified parameter/measurand? 

    Yes 
(If Yes, please provide a brief description of the method and procedures)

See Question 7.
 9. Does your facility perform: 
· internal quality audits to monitor and assess its 
                 calibration system for the specified parameter?




    No
            -    independent quality audits to monitor and assess its
                 calibration system for the specified parameter?




    No 

(If Yes to any of the above, please provide a brief description of the procedure/s applied, including a list of the principal equipment and instrumentation involved)

10. Does your facility actively maintain an archive containing issued calibration 
reports/certificates for the specified parameter/measurand? 


                Yes
(If Yes, please specify the document retention time/s)

Indefinite – data are stored on an online server. See report listed in question 6.

11. Do you have any suggestions or ideas for improving the quality of your 

calibrations for any particular sensor/sensor system you are presently using 

for the specified parameter/measurand (e.g. innovative reference material, 

modifications to existing methodologies or new methodologies 

you have developed, etc.)?                                                                                                 No
12. Do you have any suggestions or ideas for improving the general quality 

of the calibration of sensors or instruments for measuring the specified 

parameter/measurand (e.g. testing and promoting the use of new 

reference material, development of new methodologies, etc.)?                                         Yes         

(if Yes, please provide a brief description of your ideas and/or suggestions)

The use of acrylic blocks containing particulates was a convenient method for checking the response of the instrument. The drawback is that as the blocks wer bespoke and solid they are instrument specific making standardisation across different instrument designs problematic.   

Submitted on: 12.01.2012
                                    (Date)

Compiled by:  Mark Hartman
                        (Name of respondent)

Task 4.1.3 Chemical Sensors
(* Please provide a separate sheet for each parameter)

Part b: Calibration                              

Parameter/measurand*:__Nutrients 
Unit of measurement: _______________________________

Range: __________________________________ 

Accuracy: _______________________________

Precision: ________________________________ 

Calibration uncertainty (if available): ______________________________

 1. How often do you calibrate the sensor/s or sensor system/s you are presently using for the specified parameter/measurand: please list the typical calibration interval/s you are employing; note that if you are calibrating irregularly, kindly specify why and when (e.g. before a deployment, following a malfunction, etc.).

We are not presently using any nutrient sensors.

However we have worked on best practice for nutrient measurements as part of the Go-Ship repeat hydrography activity and the GO-Ship manual (www.go-ship.org/Manual/Hydes_et_al_Nutrients.pdf ) is attached.

____________________________________________________________________________

 2. 

Submitted on: ___Jan 2012________________

                                    (Date)

Compiled by: ____D Hydes_______________

                        (Name of respondent)

