JERICO QUESTIONNAIRE
	
Task 4.1 Calibration 
 
Overview of the calibrating facility

Contact Details

NAME/DESIGNATION (if any): Dr N Greenwood
MANAGING INSTITUTE/ORGANIZATION:  Cefas
DEPARTMENT (if any):  
ADDRESS: Pakefield Road, Lowestoft, Suffolk, NR33 0HT
                               
COUNTRY:  UK
TEL:  +44 (0) 1502 562244
FAX:  

Name of contact-person:  Naomi Greenwood                
E-mail: naomi.greenwood@cefas.co.uk

Part a: General Information

 1. Does your calibrating facility possess a well-defined organizational framework with
Dedicated staff? 										    No
Clear hierarchy? 										    No
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)

The calibrations are carried out within different parts of the laboratory – there is not a single calibration facility which conducts all calibrations. Each sensor has defined calibration procedures with various responsible staff.

 2. Briefly describe the size and nature of the annual operating budget of your facility. 
Is it funded by your Institute/Centre?							    No
             If Yes, is the funding constant?							    N/A
Is it funded by Projects? 									    Yes
Is there separate funding for upgrading or acquiring new instrumentation, etc.?	    Yes
(Kindly provide an estimate of the annual operating budget and any additional information you think may be helpful below) 

Funding for sensor calibrations comes from projects as required – there is no dedicated budget for this activity. Some of the infrastructure for calibrations is funded by the institute (eg. temperature bath, salinometer).

 3. Does your facility employ Quality Management Standards - ISO 9000:2000, 
ISO 10012, Good Laboratory Practice (GLP), and the like - to its calibration 
systems? 								                                       YES 
(If Yes, please specify below)

Some facilities are managed according to ISO 9001.


 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? 					    Yes
(If Yes, please provide a brief description of the kind of activities promoted below) 

There is internal training provided at the institute and training records are maintained.

 6. Does your facility maintain a documented in-house Quality Assurance Programme?	    Yes

 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? 								    Yes 
(If Yes, please give details below) 

Yes, for some parameters e.g. nutrients

 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?		    No

11. Does your facility maintain links of any kind with the National Metrology 
Institute/s (NMI/s) of your country?							    No 
(If Yes, please describe the nature of the relationship/s below) 

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,						 Conductivity (Salinity), 

x Water Currents, _ not calibrated 			X Pressure, not calibrated


Optical sensors for:

 Chlorophyll a, 						 Turbidity,    

 Photosynthetically Active Radiation (PAR), 		 Dissolved oxygen,


Chemical sensors for:

 Phosphates, __ N/A ____________                   Silicates, _ N/A _________________             

 Nitrates, __________________                         Nitrites, __ N/A ________________              

 Ammonia, _N/A _____________                      Dissolved oxygen, N/A ________________

 pH, __ N/A ____________                                Total alkalinity, _ N/A ________________             

 Total carbon dioxide, __ N/A ___________    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

Part b: Calibration                              
Parameter/measurand*: Temperature (Aanderaa and FSI)
Unit of measurement: degrees Celsius
Range:  -2 to +35 deg celsius
Accuracy: 0.05 deg celsius
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.).

12 months

 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.

Temperature controlled bath with calibrated PRTs used to give water temperature. Sensor is calibrated according to manufacturer SOP.  PRT are sent to calibration facility every two years.

 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)

 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.). 

In-house SOP followed

 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)



 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)

Our in house calibration is sufficient


 8. Do you perform field calibrations for the specified parameter/measurand? 		    Yes 
(If Yes, please provide a brief description of the method and procedures)

Comparison made of all temperature data sources –deployment dependant.

 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)

Forever

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)

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) 


Submitted on: ________22/11/2011                                    (Date)

Compiled by:  Naomi Greenwood and Dave Sivyer




Task 4.1.1 Physical Sensors

Part b: Calibration                        

Parameter/measurand*: Salinity (Aanderaa and FSI)
Unit of measurement:  none
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.).

Sensors are checked for response before each deployment using a variable resistor. Sensors are calibrated at the start and end of each deployment using discrete water samples which are analysed for salinity using a reference instrument in the laboratory. The manufacturers conductivity coefficients are applied. This field calibration is considered sufficient for our applications.  

 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. 

Guildline portable salinometer used for analysis of discrete water samples. Instrument is standardised with IAPSO standard seawater.

 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)

 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.). 

Salinometer is serviced annually and standardised before each analytical run. QA checks are carried out on data from analytical run and must meet prescribed standards. 

 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)




 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)

 8. Do you perform field calibrations for the specified parameter/measurand? 		    Yes 
(If Yes, please provide a brief description of the method and procedures)

Details given above. Offset is calculated from analysed samples and applied on database for each deployment.

 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?					    Yes/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)

Analytical laboratory participates in performance testing (Quasimeme) for the determination of salinity 

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)

forever

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)

Make further use of the data collected during pre-deployment checking to identify sensor drift.

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) 


Submitted on: __22/11/2011                                    (Date)
Compiled by: _N Greenwood and D Sivyer


Task 4.1.2 Optical Sensors

Part b: Calibration                              
Parameter/measurand*: Chlorophyll (Seapoint SCF)
Unit of measurement:  arbitrary flu unit
Range:  (0 – 150 ug/l ) 
Accuracy: field calibration to 0.1ug/l
Precision:  variable with gain setting
Calibration uncertainty (if available): deployment dependant but based on linear regression fit of fluorescence vs field values.

 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.).

Turner 10AU - 6 months
Seapoint SCF – every deployment

 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. 


Turner 10AU calibration SOP 

 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)

Chlorophyll standard purchased fresh before each calibration.

 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 above SOP

 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)

See above SOP and 

 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)

	
 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 first section

 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 lab participates in a Quasimeme proficiency test for chlorophyll determination.

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)

Forever

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)

Manufacturers supply a secondary solid standard to test one point response – which we don’t use very often as we find a highlighter pen does the job pretty well.

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) 

[bookmark: _GoBack]Ideally we would collect more field samples for calibration as laboratory calibrations do not reflect the response of fluorometer to natural phytoplankton populations.  





Submitted on:  22/11/2011  (Date)
Compiled by: _N Greenwood and D Sivyer






Task 4.1.2 Optical Sensors


Part b: Calibration                              
Parameter/measurand*: PAR (modified Licor 192SA)
Unit of measurement:  uE.m-2s-1
Range: up to 10,000 µmol s-1 m-2
Accuracy: ± 5% in air traceable to NIST
Precision: 0.01uE.m-2s-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.).

Annually 

 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. 

Calibration box using certified reference lamp. Output of sensor measured using calibrated digital volt meter and calibration coefficients calculated according to manufacturers SOP.

 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.                                                                                   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)

 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.). 

Output of reference lamp is checked before use to ensure it is within specified limits

 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)




 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

In-house calibration is sufficient

 8. Do you perform field calibrations for the specified parameter/measurand? 		    	No 
(If Yes, please provide a brief description of the method and procedures)

 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)

forever

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)

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) 




Submitted on: _24/11/2011___
                                    (Date)
Compiled by:  N Greenwood and D Sivyer
                        (Name of respondent)



Task 4.1.2 Optical Sensors

(* Please provide a separate sheet for each parameter)

Part b: Calibration                       
Parameter/measurand*: Turbidity (Seapoint OBS)
Unit of measurement: FTU (converted to mg/l)
Range: 
Accuracy:  variable according to the gain setting
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.).

Every deployment

 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. 

Linearity check of OBS sensor made with formazine standards.
Samples are collected in the filed using CTD and automated water sampler. Suspended particulate material is determined on the water samples and used to calibrate the OBS

 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.                                                                                   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)

 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.). 

Balances are serviced and calibrated annually

 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)






 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)

 8. Do you perform field calibrations for the specified parameter/measurand? 		    Yes 
(If Yes, please provide a brief description of the method and procedures)



 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)

forever

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)

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) 



Submitted on: _24/11/2011_
                                    (Date)
Compiled by: _ N Greenwood and D Sivyer _
                        (Name of respondent)

Task 4.1.2 Optical Sensors

(* Please provide a separate sheet for each parameter)

Part b: Calibration              
Parameter/measurand*: Oxygen (Aanderaa Optode)
Unit of measurement: mol l-1
Range: 0-500 mol l-1
Accuracy: <8μM or 5 % whichever is greater
Precision: <1μM
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.).

Annually in the lab and field calibration applied each deployment

 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. 

Lab calibration as per manufacturers manual using 0% and 100% solution

 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)

100% oxygen solution

 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.). 

 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)




 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)

 8. Do you perform field calibrations for the specified parameter/measurand? 		    Yes/No 
(If Yes, please provide a brief description of the method and procedures)

Yes, discrete samples are collected and analysed using Winkler titrations for each deployment. Results of these samples are used for field calibration of the sensor.

 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)

forever

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)

Collecting more samples for field calibrations during deployments would be useful

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) 

	Laboratory calibrations over a range of oxygen concentrations would be useful



Submitted on: 24/11/2011
                                    (Date)
Compiled by: N Greenwood and D Sivyer
                        (Name of respondent)


Task 4.1.3 Chemical Sensors

(* Please provide a separate sheet for each parameter)

Part b: Calibration                             
Parameter/measurand*:_Total oxidised nitrogen (NAS-3X)
Unit of measurement: _mol l-1______________________________
Range: _0-60 mol l-1_______________________________ 
Accuracy: 10%_______________________________
Precision: 5%________________________________ 
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.).

Each 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. 

It is a wet chemical sensor and employs a standard of known concentration which has been analysed in the lab. Before each deployment a linearity check is carried out to verify linearity and range of each instrument.

 3. Do you employ reference material which are mutable or unstable 
(e.g. secondary standards, reagent & baseline solutions or blanks, 
gas mixtures, 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)

 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.). 

SOP used for the determination of TOxN in standard and lab participates in Quasimeme 

 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)





 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)

 8. Do you perform field calibrations for the specified parameter/measurand? 		    Yes 
(If Yes, please provide a brief description of the method and procedures)

Discrete samples are collected using a CTD and an automated water sampler. These samples are analysed in the lab for TOxN and results are compared with the sensor results.

 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)

forever

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)

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) 



Submitted on: _24/11/2011
                                    (Date)
Compiled by: N Greenwood and D Sivyer                      
  (Name of respondent)
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Introduction


Samples for high precision salinity analysis should be collected in the approved glass bottle provided by CEFAS staff (see authorised recipients above), sealed with a plastic insert & screw lid then returned to the analyst with a completed log sheet.


Note: High precision determination of salinity

Modern high-precision salinometers are capable of a resolution of approximately 1 part in 40,000.


In oceanic work, salinity differences of 1 part in 4,000 can be highly significant, and with care in sampling as well as in the final measurement, salinity’s of 34.12 and 34.13 can be distinguished reliably.


Failure to follow the correct procedure at the point of sample collection negates any point in analysing the sample to 3 decimal places once returned to the laboratory. 


Sample collection at source


Above all, the sample must not be filtered. Filtration or any other manipulation that exposes the sample to even the slightest amount of evaporation (or dilution) will invalidate the sample.


Scope


This SOP describes the procedure to be followed by all sample collectors where samples are to be analysed for salinity by CEFAS nutrient chemistry function, using an Autosal 8400B salinometer or Portasal salinometer. (For this, refer to SOP no. EQ-BGC-4A & 4B).


Training


Operator must have been trained thoroughly in the correct use of niskin bottles and the principles of sample collection. The order in which samples are collected from a niskin bottle is of the utmost importance. The correct order is: dissolved oxygen, salinity, nutrients, suspended load or particulate load and phytoplankton. It is advisable for the operator to read this procedure thoroughly before starting the process and run through the first filtration with an experienced operator.

Apparatus


1.
200ml glass bottle.


2.
Plastic insert


3. Screw cap.


4. Tissue


Procedure


1. Choose a bottle from the crate systematically according to bottle number. Try to maintain this consistently throughout the cruise or field trip in relation to station number, as it assists greatly with any subsequent data processing. 


2. Always take a duplicate sample for the first and the last bottles in the crate. This enables the analyst to perform self-checks ensuring better data quality. 


3. When taking water column profiles, to assist with post data processing, collect samples from niskin bottles in the order of bottom to surface.


4. Fill bottle to approximately 10% capacity with sample; swirl well to ensure complete rinsing of inner walls (without capping the bottle) then empty contents.


5. Repeat step 5.


6. Without delay, fill bottle with sample leaving a 10-20 ml headspace.


7. Without delay, thoroughly wipe dry the top of the bottle, particularly the glass threads, with a clean dry tissue (use a new tissue for each bottle).


8. Without delay insert the flexible plastic insert then secure it with the black screw cap. (Do not pre-rinse either of these items)


9. Without delay, thoroughly wipe the outside of the bottle to remove any traces of sample.


10. If the sample has a known nominal or low-precision salinity obtained from a portable field device, this value should be written clearly on the bottle to enable the analyst to select the appropriate calibration range for the sample.


11. Place sample bottle back in the crate and fill in the log sheet (copy of log sheet contained in Appendix I.) clearly with sample details to assist with efficient processing of the results.


12. Return crate of samples to laboratory 155 and notify analyst in order for the samples to be logged in.


Appendix I.  Sample collection log sheet
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Introduction


The 8410 Portasal is the industry standard for the measurement of salinity whilst on board. The salinometer employs a unique continuous flow system, where the sample water is drawn under low air pressure from the original sample bottle. A high stability temperature control bath and heat exchanger maintain the sample at precisely defined temperature during analysis, avoiding the need for temperature compensation. An accuracy of better than 0.003 equivalent practical salinity units can be achieved.


Scope


This SOP describes the routine procedure to be followed when analysing seawater samples for salinity content.  It does not include installation and set up.


Training


Operator must be trained thoroughly in GLP (good laboratory practice). Before using this SOP the operator should familiarise themselves with the instrument and the technical manual (TM8410)


Apparatus


1. 8410 Portasal


2. 8410 manual


2.
Tubing


3. 10 litre plastic wide mouth container without tap


4. Ampoule of “OSIL” standard sea water 35 PSU


5. Salinity bottle of ultra pure water (for rinsing)


Procedure


Note: this procedure is to be used in conjunction with manual TM8410.

Checking the calibration is stable Analysis


1. Samples should be left in the lab to stabilise at room temp for 24 hours before analysis.


2. Make a note of room temperature on the sample analysis logsheet. When the portasal bath temperature is set to 24oC, room temperature should be close to 20 oC.


3. The light in the window of the salinometer will flicker on and off when the water bath has reached the correct temp for salinity analysis.  DO NOT attempt analysis if the temperature is not correct.


4. Before starting analysis fill in the top section of salinity analysis log sheet (see appendix I for example). 


5. Check zero reference. Select FUNCTION switch to ZERO.  Check last four digits of display read 0000 (last digit  + or – 5). If the instrument does not conform to this check specification recalibration is necessary. Note that the stability of this number over time is of more significance than it’s actual value


6. Return FUNCTION switch to STANDBY.


7. Now check the display again to see that it has not drifted since the standardisation. The same as above applies to this number.


8. Ensure FUNCTION switch is set to STANDBY.

9. Note the conductivity number printed on the Standard Sea Water for use in step 15.


10. Turn FLOW RATE dial clockwise to maximum to initiate the pumps.


11. Fill and flush the flow cell 3 times with an old standard or some nominal 35 psu seawater.


12. Rock standard seawater gently to homogenise. Open and offer up to salinometer immediately.


13. Do not use standard seawater when the water level is within 5 cm of the bottom of the vial as errors may be introduced due to possible salts concentration.


14. Fill and flush cell 3 times and allow to fill.


15. Set ‘function’ dial to ‘read’, note reading of display on the log sheet where it says SSW and flush cell.


16. Repeat step 15 until you get 3 close readings.


17. Flush cell. Remove bottle and wipe pickup tube with a clean tissue. Ensure that all traces of sample are gone from pickup tube.


18. Here you are checking the calibration of the instrument with a standard of known concentration. If the value reported by the instrument differs wildly from that displayed on the bottle, do not continue with analysis. Go to step 30 then consider recalibration or troubleshooting.


Analysis


19. Rock sample gently to homogenise. Remove black cap, remove insert and offer up to instrument immediately.


20. Fill and flush cell 3 times to remove all traces of last sample and allow to fill.


21. Set FUNCTION switch to READ and allow to stabilise for a few seconds.


22. Note:  There is a quality flag available if the sample is anything other than perfect.



I
-
Insert missing (new bottles only)



C
-
Cracked bottle



O
-
Open Bottle



X
-
Slightly salted



XX
-
Very salted



B
-
Broken



E
-
Empty


23. Make a note of the bottle number on log sheet and the conductivity reading beside it. 


24. Do not leave ‘function’ dial on ‘read’ for too long or ionisation of sample will occur.  If display fails to stabilise, drain cell, refill and try again.


25. Continue till you get 3 stable readings for the sample. 


26. Flush cell. Remove bottle and wipe pickup tube with a clean tissue. Ensure that all traces of sample are gone from pickup tube.


27. Continue with next sample and repeat steps 19 to 26 for each sample.


28. If the batch of samples is quite large (60 samples) run another standard seawater at the end of the analysis to check for drift.


29. Fill and flush at least 3 times with ultra pure water. Fill cell with ultra pure water, Switch off pumps by turning FLOW rate dial anticlockwise.


Post Processing


1. Make two photocopies of the salinity log sheets filled in by customer.


2. File one copy in log sheet folder created for the cruise held in room 155 together with the analysis sheet.


3. Send the original to the customer.


4. Send the last copy to the person responsible for inputting the data onto the LSDM.


5. Enter the salinity data and correction factor (conductivity readings) into the spreadsheet template and save with a unique filename.


6. Record the file details on the data file list and update the archive spreadsheet with sample numbers and quality control info.


7. Send a copy of the data to the customer and one to the person in point 4.


Appendix I.  
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Introduction


When a molecule absorbs light from one wavelength and responds by emitting light at a lower frequency it fluoresces. Fluorescence compliments absorption spectrometry offering greater flexibility, stability and sensitivity. Chlorophyll a and phaeopigments are essential factors in monitoring the health of the marine ecosystem. 


Chlorophyll can be extracted into an organic solvent such as acetone, determined by measurements of optical density or fluorescence, and used as a measure of phytoplankton biomass. Such extracts contain a mixture of pigments. Those with extinction or fluorescence spectra different from chlorophyll a can be eliminated by a careful choice of measurement wavelength. An acidification step distinguishes between the primary pigments and their breakdown products, the pheopigments, with similar wavelengths of peak extinction or fluorescence. 


Chlorophyll is labile and will break down in sunlight and fluorescent light.


Scope


This SOP describes the procedure for calibration of a Turner 10AU fluorometer for the determination of chlorophyll a. It does not include the collection, preparation and extraction phase or analysis of samples. (SOP EQ-BGC-006 & SOP EQ-BGC-006A). It does not include the preparation of 90% acetone or 1.2 molar hydrochloric acid.


Training


Operator must have been trained in the basics of absorption spectrometry and be familiar with Appendix 11.3 “Measurement of chlorophyll”, “Estuarine and brackish-water sciences association handbook”, chapter “Biological surveys of estuaries and coasts”. It is advisable for the operator to read this procedure thoroughly before starting the process. Some of the information below is brief and you will need to refer to the manual for full details. All page references refer to the large Turner Designs manual. (A4 black folder) unless otherwise stated. Run through the first few samples with an experienced operator.


Operator must be thoroughly trained in GLP and have read coshh/low/eqbgc/ng008.

Apparatus


1. Turner 10AU Field fluorometer


2. 90% Acetone


3. Socorex 10ml dispenser


4. Chlorophyll a stock solution prepared in 90% acetone from: 1mg Chlorophyll a free of Chlorophyll b from Anacystis nidulans (Sigma part no. C-6144). 


5. 4 x 100ml dark volumetric flask


6. 25 x 25ml dark volumetric flask


7. 100-1000(l adjustable pipette


8. 10-100(l adjustable pipette


9. 1-10(l adjustable pipette


10. Cecil scanning spectrophotometer


11. 2 x clean quartz 1 cm cells


12. 50 ml of 8% (1.2 molar) hydrochloric acid.


Procedure


Wear latex gloves for this procedure to avoid sample contamination. Manipulation of standards and the calibration must be carried out in the absence of fluorescent lighting to avoid degradation of standards.

Preparation of chlorophyll a standards 

1. Prepare the stock solution of chlorophyll and analyse according to SOP EQ-BGC-006.


2. Prepare a 1 in 10 dilution of the stock to produce a primary standard (approximately 1000g/l) and analyse according to SOP EQ-BGC-006. Enter the results of analysis into the lower half of the first sheet of QC00n created when carrying out analysis according to SOP EQ-BGC-006B.


3. Prepare a series of standards from the primary standard with which to calibrate the fluorometer. The standards required are detailed on the second page of QC00n. The volume of primary standard required to make each standard will be calculated automatically in the spreadsheet using the results of the analysis of the primary standard input on the first page.


Setting instrument basic operating level


Follow instructions given in Appendix 6 of the manual. The basic operating level should not need to be altered unless there has been a significant change in the sensitivity of the instrument which affects the range of sample concentrations which may be measured. Use a 40g/l standard to set the basic operating level.


Calibrating the instrument


Switch on the fluorometer and allow at least 10 minutes for it to warm up. Determine the fluorescence response of each of the calibration standards as below.


1. Print out a copy of the second page of QC00n, containing the standards table.


2. After rinsing and cleaning glass cuvette fill with 90% acetone and place in fluorometer.


3. Set the range to “low”.


4. Press the asterisk key which will enable the Discrete Sample Averaging sequence. This will average the readings over a defined period and allows each sample to be read after the same amount of time has passed. When the asterisk key is pressed the words “delay”, “average” and “done” will appear on the screen. When “done” appears, the readings have been completed and this is the result to be written down.


5. Make a note of the blank reading.


6. Repeat steps 4 and 5 on the medium and high ranges.


7. Add 3 drops of 8% HCl to the cuvette whilst in the Turner and repeat steps 4 to 6.


8. Pour a few drops of the first standard carefully into the glass cuvette, rinse and empty. Fill cuvette to between two thirds and three quarters full, clean tube walls with a soft tissue and place in Turner.


9. Select appropriate scale to determine reading and note on logsheet. (if the sample is over- or under- range the instrument will display a warning message in the window). Press the asterisk key and note down the result on the logsheet when the word “done” appears at the top of the screen. This is fo.


10. Add 3 drops of 8% HCl directly to the cuvette in the fluorometer. Press the asterisk key and note down the result on the logsheet when the word “done” appears at the top of the screen. This is fa. It is important to use the same range as used in step 9.


11. Repeat steps 8 to 10 for all the standards to be analysed.


12. Enter the results into the second page of QC00n. The spreadsheet will automatically calculate the values of Hf and Kf for each of the low, medium and high ranges. These values are needed for the determination of chlorophyll in samples using the Turner fluorometer.


13. Enter the results into a new sheet in QC011.xls and onto the bottom of the existing data in QC012.xls.


14. From QC011.xls verify that the fluorometer is linear over each of the three ranges.


15. Once linearity has been verified, update the values of Hf and Kf in the chlorophyll sheet in the Datatemp.xls spreadsheet in the Templates folder of the nutrient$ directory.
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Introduction


When a molecule absorbs light from one wavelength and responds by emitting light at a lower frequency it fluoresces. Fluorescence compliments absorption spectrometry offering greater flexibility, stability and sensitivity. Chlorophyll a and phaeopigments are essential factors in monitoring the health of the marine ecosystem. 


Chlorophyll can be extracted into an organic solvent such as acetone, determined by measurements of optical density or fluorescence, and used as a measure of phytoplankton biomass. Such extracts contain a mixture of pigments. Those with extinction or fluorescence spectra different from chlorophyll a can be eliminated by a careful choice of measurement wavelength. An acidification step distinguishes between the primary pigments and their breakdown products, the phaeopigments, with similar wavelengths of peak extinction or fluorescence. 


Chlorophyll is labile and will break down in sunlight and fluorescent light.


Scope


This SOP describes the procedure for determination of chlorophyll a using a Turner 10AU fluorometer. It does not include the collection, preparation and extraction phase. (For this, refer to SOP EQ-BGC-006). It does not include the preparation of 90% acetone or preparation of 1.2 molar hydrochloric acid.


Training


Operator must have been trained in the basics of absorption spectrometry and fluorometric analysis. Operator must be trained thoroughly in GLP (good laboratory practice) and have read coshh/low/eqbgc/ng008. It is advisable for the operator to read this procedure thoroughly before starting the process and run through the first few samples with an experienced operator.

Apparatus


1. Turner 10AU Field Fluorometer


2. Glass Microfibre Filters (GF/F) 4.7 cm 


3. 90% Acetone


4. Socorex 10ml dispenser


5. 8 ml test tubes and storage box 


6. Centrifuge


7. 50 ml 1.2 molar hydrochloric acid


Procedure


Extracting samples


1. Carefully fold filter paper in half.


2. Place in test tube provided.


3. Gently add 8mls of 90% acetone using the dispenser provided. Check the setting of the dispenser from time to time as it can be accidentally twisted.


4. Place lid firmly on tube, shake gently, ensure that acetone is fully covering paper. Place in sample box. Secure lid and store in the fridge.


5. Allow samples to extract for a minimum of 18 hours and a maximum of 72 hours.


Measurement of fluorescence


(Turn on Turner fluorometer at least 10 minutes before use.)


Determination of acetone blanks


1. Note the room temperature on the log sheet (see appendix I. For example of log sheet) with date.


2. After rinsing and cleaning glass cuvette fill with 90% acetone and place in fluorometer.


3. Set the range to “low”.


4. Press the asterisk key, which will enable the Discrete Sample Averaging sequence. This will average the readings over a defined period and allows each sample to be read after the same amount of time has passed. When the asterisk key is pressed the words “delay”, “average” and “done” will appear on the screen. When “done” appears, the readings have been completed and this is the result to be written down.


5. Make a note of the blank reading.


6. Repeat steps 4 and 5 on the medium and high ranges.


7. Add 3 drops of 8% HCl to the cuvette whilst in the Turner and repeat steps 4 to 6.


8. Repeat step 1 after the measurements of sample fluorescence to check for any drift in instrument blanks.


9. If blank is greater than 0.02 rinse out tube and repeat blank determination. If the blank reading is still 0.02 consult one of the nutrient analysts in EQ.


Determination of sample fluorescence


10. Centrifuge sample extracts at 3500 rpm for 10 minutes.


11. Place tubes in spare tube box after centrifuging prior to measurement.  Keep in dark.

12. Pour a few drops of extract carefully into the glass cuvette, rinse and empty.  Fill cuvette to between two thirds and three quarters full, clean tube walls with a soft tissue and place in Turner.


13. Select appropriate scale to determine reading according to step 4 above and note on logsheet. (if the sample is over- or under- range the instrument will display a warning message in the window).  This is fo.  Add 3 drops of 8% HCl directly to cuvette in fluorometer.  Press the asterisk key and note reading on logsheet using the same range.  This is fa.


14. If the reading is greater than 7 on the “high” range dilute the extract by a known amount and repeat the procedure.

15. Empty cuvette and rinse 3 times with 2 ml of 90% acetone. Place upside down in rack to drain excess acetone away. All Acid must be removed from cuvette or the next sample will be compromised.


16. Repeat procedure for remainder of samples.


NB.
All extracts prepared at the same time should be measured at the same time.


Notes

Cleaning of centrifuge tubes


After removal of the used filter, tubes and stoppers should be thoroughly washed 3 times with 2ml of 90% acetone.  These can be left overnight to dry.


Preparation of 90% Acetone


Remove exactly 250 ml from a new 2.5 l winchester of acetone. Add 250 ml of ultra pure water and a few grammes of NaHCO3.  Replace cap and mix before use. Label winchester with “90% acetone, 10% UPW plus NaHCO3”, the date prepared and the initials of who it was prepared by. Place the 250ml aliquots of acetone in an empty clean winchester for storage.


Appendix I.  Sample information form


		CHLOROPHYLL

		CRUISE    :

		 

		 

		 

		 

		 

		 

		STA  :

		 

		 

		 

		RESULTS TO :

		 

		 



		LOG SHEET

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		STN

		samp

		DATE

		TIME

		dupli

		comments

		volume

		vol. of

		date

		time

		tube

		date

		room 

		 

		 

		 

		blank

		blank

		blank

		dilution



		No.

		depth

		collect

		collect

		cate

		 

		filtered

		extract

		of

		of

		ID

		of

		temp

		range

		fo*

		fa*

		range

		range

		range

		



		 

		m

		 

		 

		samp

		 

		mls

		cc

		extract

		extract

		 

		analysis

		*C

		 

		 

		 

		High

		medium

		low

		



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 

		 





Wet preparation and drying of cores for radiometric and radiochemical analysisAEP1/PREP/WPG 7A1

3

G:\Nutrient Function\Function Sop's\accepted\EQ-BGC-006A.doc



[image: image1.wmf]
image6.emf
Calibration of a  LI-COR 192SA with an ESM-2 logger.doc


Calibration of a LI-COR 192SA with an ESM-2 logger.doc
SOP SM013 August 2008

Laboratory 150/046




[image: image1.png]‘el
<=Cefas






Laboratory 150/046


Standard Operating Procedure


SM013


Issue 1

Requires Bench Test

Calibration of a LI-COR 192SA 


Radiation Sensor with an


ESM-2 logger

Lowestoft Laboratory


Pakefield Road


Lowestoft


Suffolk


NR33 0HT


Issue and Validation


Production summary


		

		Name

		Date



		Author(s)

		Naomi Greenwood/ David Pearce

		14/08/2008



		Bench tested By

		

		



		Issue Authorisation


Position

		

		



		Seen by QA

		

		



		Facilities Management


Approval for GLP

		

		





Distribution of copies


		Copies Issued to

		Number



		Master to Archivist

		1



		

		2



		

		3



		

		4



		

		5



		

		6



		

		7



		

		8



		

		9



		

		10



		

		11



		

		12



		

		13





Copy receipt record


		Copy No:

		Name:

		Signature:

		Date:



		

		

		

		





History of Procedure


		Issue

		Date Issued

		Changes



		1

		August 2008

		



		2

		

		



		3

		

		



		4

		

		



		5

		

		



		6

		

		



		7

		

		



		8

		

		



		9

		

		



		10

		

		



		11

		

		



		12

		

		



		13

		

		



		14

		

		



		15

		

		



		16

		

		



		17

		

		



		18

		

		



		19

		

		



		20

		

		





Calibration of a LI-COR 192SA Radiation Sensor with an ESM-2 logger

: Issue 1 

1
Introduction


Measurements of the underwater light regime enable measurements of downwelling photosynthetically active radiation (PAR) to be calculated. This provides a measure of how rapidly light is attenuated in the water column primarily due to the presence of suspended inorganic material, chlorophyll and dissolved organic material.


The ESM-2 is a CEFAS-built logger which controls the operation of and stores data from sensors. With the ability to have data telemetered back to the laboratory, data can be obtained in near-real time.


2
Scope


This SOP describes the procedure for calibrating the LI-COR 192SA sensor unit. It does not detail the procedure for calibrating the electronics board. 

3
Training (Identify any specific training linked to the SOP)


This procedure may only be carried out by staff who have received training in this SOP. The operator must be trained thoroughly in GLP (good laboratory practice). Before using this SOP the operator should familiarise themselves with the instruction manual for the 1800-02 Optical Radiation Calibrator (publication number 8508-44) and the LI-COR Radiation Sensors Instruction Manual. The operator must have a working knowledge of Excel, HyperTerminal and the SmartBuoy Data Management System.

Training records must be maintained and archived accordingly.


4
Safety Precautions


Before performing this procedure staff should have read and understood the following COSHH & risk assessments.


4.1 COSHH


4.2 Risk Assessments


5 References/Associated documents


 Instruction manual for the 1800-02 Optical Radiation Calibrator (publication number 8508-44)


LI-COR Radiation Sensors Instruction Manual.


6
Equipment /Apparatus


1. Dedicated ESM2 calibration logger with battery greater than 8V and ulog.ini used for calibration uploaded


2. ESM2 communication cable


3. Laptop with HyperTerminal installed


4. LI-COR 192SA radiation sensor

5. LI-COR 1800-02 Optical Radiation Calibrator

6. Networked PC with SmartBuoy Data Management System loaded.

7. Calibrated digital voltmeter

8. Power supply

7            Ingredients/Reagents/Media


none applicable


8
Procedure


Note: This procedure must be undertaken after the electronic board in the sensor has been calibrated, not before. The electronic board should be recalibrated every 12 months. Calibration records are maintained in LiCor cals.xls which is in the networked drive Smartbuoyops$\Sensors and Instruments\ Licor. 


Clean the diffuser on the LI-COR 192SA sensor carefully with water or a mild detergent. Clean off any dirt on the painted surfaces with a soft bristle brush to avoid reflections during calibration. Check the black painted surfaces for scratches. These should be painted with matt black paint before proceeding to avoid reflections, which interfere with the calibration process.


Optical Radiation Calibrator warm up and checks


1. Ensure that the LI-COR 1800-02 has been set up according to section 3 of the manual.


2. Switch on the power to the Calibrator using the ON/OFF switch on the control panel and allow to warm up. The POWER indicator will light up to indicate that the instrument is receiving power.


3. The “ready” indicator on the left hand side of the control panel will light up when the power reaches the correct level. Allow a further 5 minutes for the lamp to reach thermal equilibrium before continuing.


4. The voltage and current supplied to the lamp in the calibrator should be checked every occasion the instrument is used and recorded on the log, which is kept with the instrument.


5. Attach a voltmeter to the LAMP CURRENT test sockets on the left hand side of the control panel. Lamp current can be calculated by measuring the voltage across the test jacks where 0.2 volts = 2 Amps


6. Warning: HIGH VOLTAGE – for this measurement, ensure that the test leads are plugged into the multimeter before connecting to the calibrator sockets. ALWAYS use the red and black test leads with the in-line safety plugs fitted each end and labelled for use with the LiCor calibrator. If the leads are not available do not proceed with the calibration before locating them. Attach a voltmeter to the LAMP VOLTAGE test sockets on the left hand side of the control panel. Lamp voltages range from 112 to 118 V. Important - disconnect the leads from the calibrator before disconnecting from the multimeter and leave the leads with the calibrator in the storage pocket provided.


7. Leave the light box switched on for use in step 11.


8. Calculate the lamp power by multiplying the lamp current by the lamp voltage. Lamp power is one of the four values selected by the power jumper as shown below:


1 175.9


2 183.5


3 191.5


4 199.8


9. The measured power value should be within ( 0.1% of the jumper setting for the lamp installed. If it is more than ( 0.2 % different follow the guidance in Section 10.4 of the instruction manual. Make a note of the lamp current, voltage and power on the log sheet.


10. Calculate the lamp resistance (voltage/current). If this has changed by 2% whilst the power values remain acceptable check the lamp base contacts. If the problem persists, the lamp is likely to be near the end of its life. Lamps are rated to hold the initial calibration values and tolerances to ( 1% for 50 hours operation. For best accuracy change the lamp after 50 hours use. Keep a record of lamp use on the log sheet to ensure lamp is replaced periodically.


11. Install the LI-COR 192SA sensor in the sensor port on the light box. Connect pins 1 (ground) and 2 (positive) on the licor to the calibrated DVM and connect pins 3 (ground) and 4 (supply) to the power supply. Ensure power supply is switched off when connecting.


12. Set power supply to 12 volts and current limit of 50 mA.


13. Record details of licor serial number, electronics board serial number, and voltage from DVM and serial number of ESM-2 logger used in step 14.


Upload sensor definition file to logger


14. Connect logger to the serial port of the laptop using the ESM2 communication cable.


15. Open HyperTerminal ESM2 on the laptop (COM1, 9600, 8, none, 1, none).


16. Press the “wake up” button on the comms box until “RXD is active, awaiting rxd inactive...” appears then release button to obtain the main menu.


17. Select “s” (set-up) and “c” (check clock). Check that the clock is set correctly to GMT on the ESM-2. If not, set the correct time.


18. Select “m” (main menu)


19. Select “x” (exit to PicoDOS).


Run ESM diag


20. Press the “wake up” button on the comms box until “RXD is active, awaiting rxd inactive...” appears then release button to obtain the main menu.


21. Ensure that the sensor port is installed in the calibrator.


22. Install the LI-COR 192SA sensor in the sensor port and attach to the ESM2 logger using the appropriate cable.


23. Type “x” to exit picodos


24. Type “ESM diag”


25. Type “2” (high level) then type “1” (sensors)


26. Create a new txt document on the desktop of the laptop called “LiCor xx cal (yymmdd)” where xx is the serial number of the LiCor.


27. Select “capture text” under the “transfer” drop down menu. Select the file you have created on the desktop to save the data to that file.


28. Type “e5” then press return to exercise channel 5.


29. Set rate to 1 then press return.


30. Log data for one minute then press any key to stop the logging. Save the captured text. The values recorded by the logger are in hexadecimal.


Data manipulation


1. Open ‘Electronics Lab LiCor amplifier & DVM record’ from Smartbuoyop$/Sensors and Instruments/Electronics lab LiCor amplifier and DVM calibration record. LiCors that have been calibrated by Electronics Lab will be in red type. These will need to have the calibration data updated.


2. Open ‘Licor cal (template)’ from Smartbuoyop$/Sensors and Instruments/licor. Save in the folder for the relevant Licor number in Smartbuoyop$/Sensors and Instruments/licor  using the name format Licor (no.) cal (YYMMDD) using the date of calibration  from ‘Electronics Lab LiCor amplifier & DVM record’ in column ‘L’


3. Copy and paste the DVM reading from ‘Electronics Lab LiCor amplifier & DVM record’ column N to the file created in step 2, cell F2


4. Open ‘LiCor calibration coefficient history’ from Smartbuoyop$/Sensors and Instruments/licor.

5. Locate the column relevant to the LiCor and unhide any hidden columns to the left of this column.


6. Insert  a column to the right of the column and copy the information from the left column to the right column.


7. Insert date of calibration from ‘Electronics Lab LiCor amplifier & DVM record’ in column ‘L’ into row 13 and row 21 of new column


8. In column ‘J’ of ‘Electronics Lab LiCor amplifier & DVM record’ (Electrical Calibration (factor 2 and offset)) the calibration is in the format  y=’nnnnn’e’mmmmm’x where ‘nnnnn’/1000 is factor2 and ‘mmmmm’ is the offset.


9. Copy and paste the value ‘nnnnn’ to row 15 of the new column in ‘LiCor calibration coefficient history’. Divide this value by 1000 in this cell.


10. Copy and paste the value ‘mmmmm’ to row 16 of the new column in ‘LiCor calibration coefficient history’


11. Copy and paste the value in step 9 to the file created in step 2 cell i3


12. Copy and paste the value in step 10 to the file created in step 2 cell i4


13. Open the original calibration certificate from the LiCor (no) folder. This will be in either jpeg or pdf format.


14. Copy ’calibration constants in Air’ from the certificate to the file created in step 2 i6


15. Copy ’calibration constants in Water’ from the certificate to the file created in step 2 i7


16. The new calibration constants for in Air and in Water are now calculated in Cells F6 and F8 of the file created in step 2


17. Copy the value in F6 to row 23 of the new column in ‘LiCor calibration coefficient history’


18. Copy the value in F8 to row 29 of the new column in ‘LiCor calibration coefficient history’


19. Compare the readings in these rows to previous reading for the same licor. If the values fluctuate wildly then refer to Naomi Greenwood or Dave Pearce for further guidance.


20. Hide the columns showing previous calibration data for this licor.


21. Open the SmartBuoyops database


22. Open the sensor record for the relevant Licor, select the parameters tab and click on ‘PAR irradiance’ Click on the ‘Calibration button’ Click ‘Change calibration’


23. Enter the date of calibration (Step 7)


24. If the LiCor is in current use, apply the Calibration Coefficients relevant to use (in Air or in Water) If the LiCor is not in current use apply the ‘in Water’ Calibration coefficients


Factor 1 from the new column in ‘LiCor calibration coefficient history’, row 32 for ‘in Water’, row 26 for ‘in Air’


Offset from from the new column in ‘LiCor calibration coefficient history’, row 332 for ‘in Water’, row 27 for ‘in Air’


25. Click ‘Add’, ‘OK’ and ‘Apply’


26.  Check that new calibration has been added to the sensor record.


27. In ‘Electronics Lab LiCor amplifier & DVM record’ change the text to black to indicate that the calibration data has been updated.


9
Review


This procedure will be reviewed as a minimum on the time scales given in the review / amendment programme.  A record of the review will be made on a separate Review / Amendment Sheet which will be added to the Master Copy file of this SOP.  Any amendments arising from such review or from operating requirements will result in the issue of the entire amended procedure as a new Issue.


10
Records


This procedure, its review sheets and its subsequent revisions constitute records in themselves and each master copy will be retained in a file as arranged by the Quality Manager. Records will be retained for a minimum of five years unless otherwise specified.


(List specific record sheets/books)

SOP SM013 Issue (1) Page 1 of 3
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Introduction


Suspended particulate results are an important part of calculating transport and fate of contaminants. Note: The weight of suspended particulate material can now be calculated as mgl-1 using weights of the unused filter paper, used paper and volume of sample filtered.


Scope


This SOP describes the procedure to be followed in the collection and filtration stage of the sample.  It does not include the pre or post processing of samples.  (For this, refer to SOP no. EQ-BGC-005A, EQ-BGC005B, EQ-BGC-005C, EQ-BGC 005D and EQ-BGC-005E).


Training


Operator must have been trained thoroughly in the correct use of niskin bottles and the principles of sample collection. The order in which samples are collected from a niskin bottle is of the utmost importance. The correct order is: dissolved oxygen, salinity, nutrients, suspended load or particulate load and phytoplankton. Operator must be trained thoroughly in GLP (good laboratory practice). It is advisable for the operator to read this procedure thoroughly before starting the process and run through the first filtration with an experienced operator.

Apparatus


1. Filter forceps


2. Funnel, 300 ml, ground glass seal


3. Glass base & tubulated cap


4. Ground joint flask, 1 litre


5. Anodised aluminium spring clamp


6. Vacuum/Pressure Pump, 220 v, 50 Hz


7. Clamp stand


8. Clamp


9. 500 ml wash bottle


10. 1 litre measuring cylinder


11. Cyclopore track etched membrane 0.4 (m Polycarbonate (Hydrophilic) diam:47 mm filters (pre weighed)


12. De-ionised water


Procedure


Sample collection at source


1. Samples for suspended load analysis must be taken from the Niskin bottle immediately or as soon as possible, to avoid the settling of suspended material within the bulk sample.


2. When taking the sample from a Niskin bottle or similar, collect the sample directly from the tap without using tubing of any kind.


3. Rinse the poly bottle & insert thoroughly with sample and discard.


4. Repeat step 3.


5. Fill bottle to top, place insert in bottle and screw on cap.


6. Label the bottle clearly with sample details, such as station number, depth, site code etc.


7. Where possible the sample should be filtered immediately to avoid particulate matter sticking to the sides of the poly bottle.


About the volume to be filtered

A constant volume of sample is collected at each station and the volume of sample to be filtered will depend on the amount of suspended load in the water. There may be samples that have a very high-suspended load value (usually estuarine samples) and it is not necessary to filter as large a volume as for those samples with low suspended load.  Indeed, in the case of samples with high suspended load, it is not a good idea to filter too large a volume, as any particulate may either stick to the glassware or become dislodged from the filter paper once dried.


For coastal seawater samples a volume of 800-1000 ml is usually sufficient to provide a measurement of the suspended load concentration.


If 1000 ml takes too long to filter it may be necessary to reduce the volume of further samples by degrees in order to prevent a backlog of samples during periods of intensive sampling. In the Wash and the Humber it is common to filter as little as 100, 50 or even 15mls of sample.


Sample Preparation


8. Note that the Nuclepore membrane filters are to be used shiny side up only. This should be the way that they are orientated in the petri dish.


9. Nuclepore filters are supplied ready to use with only the weight of the filter written on the petri dish. Do not place filter in anything other than the petri dish it was supplied in, as the weights of the filters are all different. 

10. Number the papers sequentially starting at number one. Filter samples in the order of bottom to surface as this helps greatly in the speedy processing of data. Do not number papers that are not required for use on the current cruise.


11. Fill in log sheet with sample details (see appendix I for example). Write cruise, station number and the sample depth on the petri dish to avoid any possible confusion at a later date.


12. Ensure that the filter rig to be used is clean. If in any doubt rinse the 300ml glass funnel thoroughly with deionised water, but not through the glass sinter as this blocks the holes.


13. Place filter paper, shiny side up, carefully on the sintered disc of the glass filter support using the Millipore forceps provided. Carefully clamp the 300ml glass funnel in place so that it covers the edge of the filter paper, taking care not to tear the filter.


14. Shake sample vigorously to totally re-suspend particles.


15. Rinse measuring cylinder thoroughly with an aliquot of sample from the poly bottle and discard. This will remove any particulate matter that may have entered the measuring cylinder between samples.


16. Pour the sample into the measuring cylinder by inverting poly bottle completely and shake bottle whilst pouring to ensure material is kept in suspension rather than settling in the bottle. Note the volume on the log sheet and petri dish.

17. Pour sample into 300ml glass funnel and cover both funnel and measuring cylinder with large petri dishes to avoid contamination. Continue adding more sample to the filter funnel, (remembering to shake the measuring cylinder before pouring out more sample).


18. Rinse out the measuring cylinder with 50ml de-ionised water and pass through the filter as well to remove any particles stuck to the sides.


19. Once all of the sample has been transferred to the filter funnel, as soon as the volume of the sample reaches approx. 150 ml gently rock the filter rig in a circular movement to dislodge any suspended material that may have settled on the neck.


20. Just before the filter paper is about to be sucked dry, using the 500ml wash bottle provided, squirt about 50ml of de-ionised water into the filter funnel, directing the water around the funnel walls to wash any particulate matter that has stuck to the glass funnel onto the filter. When the filter is about to be sucked dry for the second time repeat the procedure with another 50-ml rinse of de-ionised water. Note: the purpose of this rinsing stage is to remove salt deposits as well as particulate matter still stuck to the glass funnel.

21. note: The length of time required to filter 2 x 50 ml deionised water rinses can take some considerable time if the filter paper has been allowed to be sucked dry during filtering. It may be necessary to reduce the amount of deionised water used to 2 x 25ml aliquots


22. Allow the filter paper to be sucked dry.


23. Turn off valve to filter unit.  Remove paper carefully with forceps provided and place in petri dish making sure that the paper insert is removed first.


24. Replace the lid and seal with elastic band then return to the foil tray that the papers are supplied in.


25. Empty filtrate from conical flask to avoid spillage during next filtration.


26. Rinse the 300ml funnel and measuring cylinder thoroughly with de-ionised water to avoid contamination of subsequent samples.


27. Secure all components before walking away from the filter rig to avoid unnecessary breakages.


28. Do not store measuring cylinders on the rusty clamp stands.


Treatment of used Filter Papers

29. Carefully store the used papers in aluminium trays making sure that they remain upright. If papers are disturbed or tipped over particulate may fall of the paper, invalidating the result.


30. Return filter papers and log sheets to EQ-BGC nutrient chemist in lab 155.


Appendix I.  


		

		 

		 

		 

		 

		 

		 

		 

		 



		SUSPENDED LOAD LOG SHEET

		CRUISE   :

		 

		

		SHEET NO :

		 



		 

		

		

		

		

		

		

		

		 



		STN

		SAMP

		DATE

		duplicate

		SITE

		 

		FP

		WT

		VOL



		No.

		DEPTH

		COLLECT

		sample

		CODE

		COMMENTS

		NO

		OF FP

		FILT MLS



		 

		M

		 

		no.

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		

		



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 



		 

		 

		 

		 

		 

		 

		 

		 

		 





6

Z:\NUTRIENT FUNCTION\Function Sop's\accepted\EQ-BGC-005.doc



[image: image1.wmf]
image8.emf
EQ-BGC-005C.doc


EQ-BGC-005C.doc
		CEFAS


BIOGEOCHEMICAL PROCESES


STANDARD  OPERATING  PROCEDURE (SOP)

		[image: image1.wmf]



		            S.O.P. No.  EQ-BGC-005C

		Issue:  1


Page 4 of: 4 







The analysis of filter papers for particulate load determination (manual version) 


Production Summary


		Authors:

		A Reeve

		N Greenwood

		





		

		Name:

		Signature:

		Date:



		Bench Tested

		Naomi Greenwood

		

		



		Issue Authorisation

		Naomi Greenwood

		

		



		Position

		Laboratory Manager

		

		





Distribution of Copies

		Copy No:

		Authorized Recipient:

		Location:



		

		

		



		1 (Master)

		Naomi Greenwood

		Lowestoft



		2

		Stewart Cutchey

		Lowestoft



		3

		Olga Andres

		Lowestoft









Copy Receipt Record


		Copy No:

		Name:

		Signature:

		Date:

		Initialled:



		

		

		

		

		





History of Procedure


		Issue




		Date Issued

		Changes

		Changes  made by



		Number One

		19/03/04

		Original

		



		

		

		

		



		

		

		

		



		

		

		

		





Introduction


Suspended particulate results are an important part of calculating transport and fate of contaminants. Note: The weight of suspended particulate material can now be calculated as mgl-1 using weights of the unused filter paper, used paper and volume of sample filtered.


Scope


This SOP describes the procedure to be followed when weighing CycloporeTM Track Etched Membrane 0.4(m Polycarbonate (hydrophilic) 47mm diameter filter papers which have been used in the filtration of water samples for determination of suspended load. It does not include the sample collection & preparation or pre weighing procedure. For this, refer to SOP EQ-BGC-005, EQ-BGC-005A, EQ-BGC-005B, EQ-BGC-00D and EQ-BGC-005E.


Training


Operator must have been trained thoroughly in the correct use of Polonium-210 static eliminator disk before starting this procedure (for this, refer to SOP EQ-BGC-005E). It is advisable for the operator to read this procedure thoroughly before starting the process and run through the first weighing with an experienced operator.

Apparatus


1. CycloporeTM Track Etched Membrane 0.4(m Polycarbonate (hydrophilic) 47mm diameter filter papers (The Labsales Company product code 7060-4704)


2. Metler AT261 Delta Range Balance located in room 350 Balance room (access via room 351)


3. Polonium-210 static eliminator disk stored in key safe in room 155b. Key available from EQ-BGC nutrient chemist. (Amersham International plc  62.9MBq , 1.70 mCi Activity , 1.7 MILLICURIES nominal)


4. Millipore flat tip tweezers


5. Desiccator ref. SOP EQ-BGC-005A


6. Silica gel, self indicating, coarse (BDH prod 300627B)


Procedure


Note


· Handle the membrane with forceps


· Avoid touching the membrane with your fingers


· Use membrane shiny side up (Polycarbonate membranes)


· Do not use balance to weigh to 5 decimal places if the counter next to it is on. (5 place balance 3rd floor north extension).


1. After membrane has been used, place a layer of bright blue silica gel in the bottom of a desiccator. Place a desiccator plate over the silica gel and fill the desiccator with as many filter papers as possible.


2. Place the lid on the desiccator and evacuate using a vacuum pump as per SOP EQ-BGC-005A.


3. Desiccate for one week.


4. Check the seal on the desiccator every day. It is possible that the evacuation valve may get knocked or is not left at the correct angle to maintain a good seal (the lid will come off if the seal has failed). Leave the papers for at least 7 days before the first weighing. 


5. If the silica gel changes colour significantly renew and evacuate desiccator again.


6. To weigh the papers, first sign out the Polonium-210 static eliminator disk in the book provided.


7. Take to balance room 350.


8. Check the balance is correctly aligned. Making sure the oil bubble just in front of the balance plate is in the centre of the circle.


9. Open the balance door by pressing SELECT.


10. Using the large forceps stored beside the Metler AT261 balance. Take Polonium disk out of petri dish used for storage, DO NOT HANDLE WITH BARE HANDS, and place gently on the balance tray.


11. Close balance door by pressing SELECT.


12. Set the balance to weigh five decimal places


13. Zero the balance.


14. Break seal on the desiccator as described in SOP EQ-BGC-005A.


15. Lift desiccator lid remove one petri dish replace desiccator lid.


16. Open balance door.


17. Remove rubber band. Using forceps carefully place membrane on top of polonium disk on balance plate, take care not to touch the filter and associated solids.


18. Close balance door. 


19. Record the filter paper number or check it’s whereabouts on the log sheet. 


20. Wait for balance to stabilise.


21. Record the value in the column provided.


22. Using forceps place membrane shiny side up back in the petri dish and secure with rubber band.


23. Place in foil tray.


24. Continue steps 15 to 23 till all the papers have been weighed.


25. The balance should be re-zeroed when it does not return to zero between weighing of papers.


26. Using large forceps replace polonium disk in petri dish. Return to storage cabinet in room 155 and fill in book provided.


27. To complete the weighing process, perform steps 1 to 26 at least three times desiccating for at least 7 days in between weighings.


28. Further desiccation and weighing is required if the mass of the filter has not stabilised.
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Introduction


Measurements of turbidity are useful in describing the underwater light climate. The turbidity of a seawater sample may be measured by quantifying the light scattered by the suspended particles in the water. High frequency measurements of turbidity can be obtained using the Seapoint Turbidity Meter. Subsequent calibration of the sensor using particles from the site of interest allows the determination of suspended particulates to be made which are an important part of calculating transport and fate of contaminants. The ESM-2 is a CEFAS-built logger which controls the operation of and stores data from the sensors. With the ability to have data telemetered back to the laboratory, data can be obtained in near-real time.


Scope


This SOP describes the procedure for determining the functionality of a Seapoint Turbidity Meter. It does not include calibrating the sensor using particles from the site of interest.


Training


The operator must be trained thoroughly in GLP (good laboratory practice). Before using this SOP the operator should familiarise themselves with the user manual (TM8400B). The operator must also have a working knowledge of Excel, HyperTerminal. Operators must read the COSHH assessment for this procedure.

Apparatus


1. ESM2 Logger with Seapoint Turbidity Sensor attached


2. ESM2 communication cable


3. Steel frame designed to hold two loggers (kept in Electronics)


4. Networked PC with SmartBuoy Data Management System loaded

5. Laptop with HyperTerminal configured to communicate with an ESM-2


6. Hexamethylenetetramine

7. Hydrazine sulphate

8. Ultrapure water


9. Repetitive pipettes


10. 500ml volumetric flasks


11. Black plastic container 7cm deep


12. Gloves


13. Safety glasses


14. Lab coat


15. Dust mask


16. Laboratory jack


Procedure


Preparation of formazine standards


1. Prepare the formazine primary standard 4000 NTU according to Appendix A


2. Make a series of dilutions of between 4 and 750 FTU from the primary standard as shown in Appendix A.


Run Live Acquire


3. Connect logger to the serial port of the laptop using the ESM2 communication cable.


4. Open HyperTerminal ESM2 on the laptop (COM1, 9600, 8, none, 1, none).


5. Press the “wake up” button on the comms box until “RXD is active, awaiting rxd inactive...” appears then release button to obtain the main menu.


6. Select “s” (set-up) and “c” (check clock). Check that the clock is set correctly to GMT on the ESM-2. If not, set the correct time.


7. Select “m” (main menu). 

8. Select “d” for diags. Check the battery voltage is greater than 8V by selecting “v”


9. Type “r ulog.ini” to run the programme.


10. Create a new txt document on the desktop of the laptop called “OBS xxx cal (yymmdd)” where xxx is the serial number of the turbidity sensor.


11. Select “capture text” under the “transfer” drop down menu. Select the file you have created on the desktop to save the data to that file.


12. Using the ESM2 bracket designed for this purpose, place the turbidity sensor in the beaker  containing UPW. It is important to ensure that the turbidity sensor is central in the beaker to avoid reflections from the glass walls. Type “l” which will start logging and capture data for 70 seconds (700 tick counts = 70 readings). To end data capture press the space bar. The values recorded by the logger are in hexadecimal


13. Repeat step 19 for all the calibration standards prepared within the range of the turbidity meter. Make a note of the order in which standards have been run. Once the last standard has been analysed, save the data file by ending the text capture.


14. Select “m” (main menu).


15. Select “t” (put logger on standby).


Data manipulation

16. Copy the file created in step 13 to the SmartBuoy network drive (\Data\ESM2_Calibrations\OBS)


17. Open Excel on the computer. Open the file saved in step 16 using “all files” under file type.


18. Chose “fixed width” on the first window and select column markers to separate reading for channel 0 into two columns; one for sub-channel number and the other containing the three digits for the reading. Then select finish to open the file.


19. Open OBS cal (template).xls in \Data\ESM2_Calibrations\OBS and save as a new Excel file using the same filename as in step 10.


20. Activate Autofilter on the row above the first line of data. Filter to show readings for channel 0.


21. Copy across readings for channel 0 into column headed “OBS” under “Standard 1” in the calibration template.


22. Remove the Autofilter from the data file and scroll down to the next set of data for the second standard analysed. Repeat steps 20 and 21 for each of the standards analysed, copying over the data into the column appropriate for each standard analysed.


23. In the calibration template, fill in details of the concentration of each turbidity standard.


24. The graph for each range will automatically update as data is added to the template. Check that the regression coefficient (r2) is greater than or equal to 0.99 for each range.


25. Check that the ratio of the slopes for 200x gain:40x gain:10x gain:2x gain is 200:40:10:2.


26. If the regression coefficient is less than 0.99 and/or if any ratio in step 25 differs by more than 5%, the turbidity sensor should be inspected carefully for damage and sent for inspection/repair by the manufacturer.


Appendix A Preparation of Formazine standards


Preparation of primary standard


Solution A:


Weigh 25g hexamethylenetetramine into a 250ml glass beaker. Dissolve in ultra pure water (UPW) and make up to 200ml with UPW.


Solution B:


Weigh 2.5g hydrazine sulphate into a 250ml glass beaker. Dissolve in ultra pure water (UPW) and make up to 200ml with UPW.


Place solutions A and B in a 500ml amber glass volumetric flask and mix carefully. Avoid shaking the flask too vigorously to minimise bubble formation. Make up to 500ml mark with UPW. Allow to stand at 25 ( 3oC for 24 hours for polymer structure to form. This standard is 4000 NTU.


Preparation of secondary standards


Mix the primary standard before using as it separates out when left to stand. Prepare the secondary standards according to the table below. All dilutions must be made using UPW and mixed carefully to minimise bubble formation.


		Concentration of standard (NTU)

		Volume primary standard (ml)

		Make up to volume (ml)



		4

		0.5

		500



		8

		1.0

		500



		10

		1.25

		500



		15

		1.88

		500



		25

		3.13

		500



		50

		6.25

		500



		75

		9.38

		500



		100

		12.5

		500



		125

		15.6

		500



		150

		18.8

		500



		200

		25

		500



		300

		37.5

		500



		400

		50

		500



		500

		62.5

		500



		600

		75

		500



		750

		93.8

		500



		Total

		415

		





Stability of standards


The primary standard is stable for 4 weeks if stored in the dark at 25 ( 3oC. Secondary standards are only stable for approximately one week under these conditions. Heat and light tend to accelerate the decomposition of the polymer structure. Standards settle with standing and must be mixed well before use.


Precautions


Wear safety glasses, lab coat, gloves and dust mask when weighing out chemicals for solutions A and B.Wet preparation and drying of cores for radiometric and radiochemical analysis

ask refnum "SOP reference?"AEP1/PREP/WPG 7A

ask vers "SOP version number?"1
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Calibration of an Aanderaa Optode


: Issue (1) 

1
Introduction


Effective marine monitoring is vital for the accurate assessment of environmental change. In response, Cefas has developed SmartBuoy: a cost effective, high frequency, multi-parameter data acquisition platform. SmartBuoy’s instrument package includes an Aanderaa optode which makes measurements of oxygen concentration.

2
Scope


This SOP describes the procedure for changing the foil on and calibrating the Aanderaa optode.


3
Training (Identify any specific training linked to the SOP)


This procedure may only be carried out by staff who have received training in this SOP and are familiar with creating and maintaining sensor records on the SmartBuoy user interface.  Training records must be maintained and archived accordingly.


4
Safety Precautions


Before performing this procedure staff should have read and understood the following COSHH & risk assessments.


4.1 COSHH


New COSHH for preparation of 1% sodium sulphite solution (MPM-MAS-MOS-COSHH-106 Calibrating Optode (080724))


4.2 Risk Assessments


5
References/Associated documents


The operator should refer to the TD 218 Aanderaa Optode operating manual (kept in 046) for further details.

6
Equipment /Apparatus


1. Laptop with oxyview.exe loaded


2. Optode comms/power cable


3. Aanderaa optode for calibration


4. Spare Aanderaa optode sensing foils


5. Access to laboratory compressed air 


6. Orange thin walled tubing to fit onto compressed air tap


7. Blue 1ml pipette tip


8. 1 litre glass beaker


9. volumetric flask


10. Access to barometer in electronics calibration laboratory


11. Access to the SmartBuoy user interface


7            Ingredients/Reagents/Media


1. Sodium sulphite


2. Ultra pure water


3. Tap water 


8
Procedure


24 hours before calibration:


1. Fill a 5 litre glass beaker with tap water


2. Fit a 1 ml pipette tip into one end of the orange tubing


3. Fit other end of orange tubing to compressed air tap.


4. Place pipette tip at the surface of the water in the beaker NOTE: it is important that the pipette tip is at the surface; if too low in the water it may increase chance of creating a super-saturated solution


5. Open tap to allow minimum flow of air into beaker. Bubble rate should be approximately 3 bubbles per second. Allow water to aerate for 24 hours.


6. Inspect the sensing foil fitted to the optode for any damage. If the existing foil is damaged, replace with a new foil. Make a note of the batch number of the new sensing foil which is used. Locate the calibration certificate for the old and new sensing foils (if new foil has been fitted) in the box file kept in 046. NOTE: it is very important to note down the batch number of the foil used. Each batch of foils has unique calibration coefficients which are stored on the optode. If these are not updated on the optode when a new foil is fitted, incorrect data will be obtained which can not be corrected post-deployment.

7. Open the sensor record for the optode on the SmartBuoy user interface. Select the “additional comments” tab. The record of the foil batch numbers will appear at the top of the tab. Check the batch number of the old foil and enter details of the new foil number. If the record of the foil batch number is unclear, the details can be verified on the optode by following steps 12 to 15.


8. Stand the optode in The beaker prepared in step 1-5. Allow to stand for 24 hours to enable the foil to hydrate.


Preparation of zero oxygen solution:


Note: all weighing out of chemicals must be carried out in a weighing hood. All subsequent making up of solutions must be carried out in a fume cupboard.


Preparation of 1% sodium sulphite solution


9. Weigh out 5 g of sodium sulphite in a weighing boat. (Kept in cupboard in rm 155a.


10. Transfer into a 500ml volumetric flask and make up to volume with UPW.


Calibration of optode:


11. Find the barometric pressure from a website such as http://news.bbc.co.uk/weather/forecast/

12. Connect the comms/power cable to the serial port on the laptop and connect other end to the Aanderaa optode


13. Open the oxyview programme on the laptop

14. Select “tools” then “run commands” from the drop down menu. This will open the “command dialogue” window.


15. Select “Get_all” under the command drop down menu then “send”. All the coefficients which are stored on the optode will be displayed on the bottom right hand of the screen. This includes the foil batch number and the coefficients c0, c1, c2, c3 and c4.


16. Select “set” under the command drop down menu then “output” under sub-command/property. Enter “0” in the box under “Element 1” and press “Send”. This will set the output type from the optode to RS232. Select “close dialogue box” to close the window.


17. Select DAQ settings from the drop down menu then Sample interval. Enter the sample interval of 1 second and select OK.


18. Select “tools” then “calibrate” from the drop down menu. This will open the 2 point calibration window. Select “next” to start the procedure.


19. The foil calibration coefficients which are stored on the optode will appear on the next screen. These will need to be changed if a foil from a different batch was fitted to the optode. If required, enter the new values for each of the coefficients from the calibration certificate for the new foil. Select “next”.


20. Enter the ambient air pressure ascertained in step 11. Select “next”.


21. Allow the readings of oxygen concentration and temperature to stabilise for several minutes. Oxygen saturation should be stable within +/- 0.1%. (the readings will appear in the bottom left screen every 10 seconds) then select “next”. The optode will store calibration data for several seconds.


22.  Place the optode in a 250 ml beaker containing the sodium sulphite solution as prompted by the next screen. 


23. Allow the readings of oxygen concentration and temperature to stabilise for several minutes Oxygen saturation should be stable within +/- 0.05% (the readings will appear in the bottom left screen every 10 seconds) then select “next”. The optode will store calibration data for several seconds.


24. The next screen will prompt you to enter the salinity the optode will be deployed at. Enter zero in the box and select “next”.


25. Select “finish” to exit the calibration routine.


26. Rinse the optode and return it to the beaker of aerated water. Check that the oxygen percentage reading reaches 100%. (This make take some time)


27. Select “tools” then “run commands” from the drop down menu. This will open the “command dialogue” window.


28. Select “set” under the command drop down menu then “output” under sub-command/property. Enter “100” in the box under “Element 1” and press “Send”. This will set the output type from the optode to RS232 with all text removed. Select “close dialogue box” to close the window.


29. Select DAQ settings from the drop down menu then Sample interval. Enter the sample interval of 0 seconds and select OK.


30. Record the calibration on Smartbuoy database. Open the sensor record for the optode on the SmartBuoy user interface. Select the “additional comments” tab. Add the date of the calibration. Select the “parameters” tab. Click on Oxygen concentration then click calibration. Click ‘change calibration’ then ‘ok’. Click ‘apply’. The new detail will be added to the sensor record.


9
Review


This procedure will be reviewed as a minimum on the time scales given in the review / amendment programme.  A record of the review will be made on a separate Review / Amendment Sheet which will be added to the Master Copy file of this SOP.  Any amendments arising from such review or from operating requirements will result in the issue of the entire amended procedure as a new Issue.


10
Records


This procedure, its review sheets and its subsequent revisions constitute records in themselves and each master copy will be retained in a file as arranged by the Quality Manager. Records will be retained for a minimum of five years unless otherwise specified.


(List specific record sheets/books)

SOP SM012 Issue (1) Page 1 of 3
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Introduction


Manual colorimetric techniques for the determination of nutrients in water samples is very well established but is time consuming and subject to errors from varying conditions. Continuous flow analysis (CFA) enables large numbers of samples to be analysed within strictly prescribed and maintained operating conditions and computerised control also allows simple data acquisition and calculation and presentation of results. A good understanding of the chemical parameters allows them to be controlled and optimised to achieve accurate results at less than 0.5 mol l-1. The procedure follows Kirkwood (1996).


Scope


This SOP describes the procedure for the determination of the named nutrients using continuous flow analysis. It does not include the collection and preparation of samples for nutrient analysis (EQ-BGC-007), or the preparation of reagents required (EQ-BGC-007A).


Training


Operator must have been trained thoroughly in GLP (good laboratory practice) and have read procedures coshh/low/eqbgc/ng003, coshh/low/eqbgc/ng005, coshh/low/eqbgc/ng006, coshh/low/eqbgc/ng007. It is advisable for the operator to read this procedure thoroughly before starting the process and run through initial analytical runs with an experienced operator. The operator should also refer to the manuals supplied with the analyser.

Apparatus


1. Autosampler (1 x SA1000)


2. Skalar module holder with analytical modules for nitrite, nitrate, phosphate, silicate and ammonia and rinsing valves


3. digital interface


4. laptop computer with Flow Access software and printer


5. two water circulation baths


6. 10-100l volumetric pipette


7. 100-1000l volumetric pipette


8. 1ml disposable plastic pipette


9. 50ml volumetric flask


10. 100ml volumetric flask


11. 250ml LDP bottles containing low nutrient seawater


12. ultra pure water (UPW)


13. 20ml and 75ml polycarbonate pots with lids


Procedure


Preparation of instrumentation and analysis of samples


1. Make sure that the black 2.5L bottle containing the rinsing liquid is filled with UPW.


2. Place bottles containing reagents in the space provided on the left side of the instrument case.


3. Place reagent lines in the bottles and depress the relevant buttons on the rinsing valve units to allow reagents to be taken up from the bottles and into the instrument for the nutrients which are of interest. If analysing for nitrate, open the cadmium column to allow the flow of nutrients through it.


4. Turn the power on to the following pieces of instrumentation in the order given; autosampler, Skalar module holder, water baths and computer.


5. Allow computer to boot-up and then switch on the digital interface


6. Open the Flow Access software and click on Active System and press Enter to open the CEFAS active system. Check to see that the lamps in the flow cells light up.


7. The main analysis window will appear with shortcut buttons and drop-down menus at the top of the screen. Underneath is the layout of the CEFAS configured system with boxes next to each of the nutrients.


8. Use the mouse to click on the tick button and tick the boxes next to the nutrients you wish to analyse for.


9. Use the mouse to click on the table shortcut button. Press Enter to edit the current table. (Note: it is possible to save every table as a different file but this takes up a lot of computer memory and is unnecessary as the table used for a particular run will be saved with the results of the run, even if the table is subsequently modified for a later run).


10. Edit the table to include the standards you require and enter the sample details of the unknowns. The standard format of a run table is as follows:

Tracer

Drift


Wash


standards


drift


wash


10 samples (unknowns)


drift


wash


10 samples (unknowns)


drift


wash


11. Save changes to the table and print a copy to assist with loading samples in the correct order for analysis. Exit to the main analysis window.


12. Move the number wheels on the turntable to show the total number of samples to be analysed in the run.


13. Use the mouse to click on the shortcut button for the real time data. The real time window will appear and individual nutrients can be viewed using the shortcut buttons at the bottom of the window.


14. Allow the baselines of all nutrients of interest to stabilise whilst preparing calibration standards.


15. Prepare the calibration standards as detailed in Appendix 1. If analysing seawater or estuarine samples, prepare calibration standards using low nutrient seawater. If analysing freshwater samples, prepare calibration standards using UPW contained in the 1L poly bottles (ie. do not use UPW from the 25L carbuoy of UPW for general lab use to prepare the calibration standards).


16. After preparation, keep standards in a fridge until use. Fresh standards must be prepared on a daily basis – do not use standards made a previous day.


17. Once standards are prepared click on the Start shortcut button. Enter your name in the box which appears and press Enter.


18. The next box to appear will ask for a filename to save the run under. Enter the filename in the format dd_mm_yy. If there are a large number of analytical runs to be carried out from the same piece of work create a new folder titled with the contract name in which to save all the analytical runs.


19. Press Enter and an information box will appear informing you that the analytical run is starting. Place the first standard on the turntable and once the information box has disappeared press down the Start button on the turntable to start the analytical run.


20. If analysing for ammonia it is best to place each standard/sample individually on the turntable to minimise the time the sample is in contact with air. This will minimise the amount of ammonia which can be absorbed from the air by the sample. As the sample uptake time is 90s and the wash time is 120s, a new standard/sample will need to be placed on the turntable every 3.5 minutes.


21. If ammonia is not to be analysed, samples may be loaded into the sample turntable and left to run.


22. Use the mouse to click on the real time shortcut. This will open the real time window and the operator must regularly check this window to verify that the peak shapes and labelling are satisfactory. If there are any problems these can be identified early and the run can be stopped if necessary rather than identifying problems at the end of the run and wasting a whole analytical run.


23. Another useful window to open is the Results. Regular checking of this window will also enable problems to be identified early.


24. At the end of the analytical run, the real time and results windows will automatically close and the screen will return to the main analysis screen.


25. Once returned to the main analysis screen, close the cadmium column if it was used and turn the power off to the heater baths. Take the reagent lines out of the reagent bottles, remove the glass weights and rinse and place in pot with UPW. Place reagent lines in UPW bottles provided solely for this purpose and allow UPW to rinse through the system for a minimum of 15 minutes. Once the system has been rinsed switch off the power to all units.


Data processing


1. Click on the drop down File menu in the Analysis screen and select Post Analysis.


2. A box will appear to prompt you which file you wish to open. Select the file from the list and click Open.


3. The Post analysis screen will appear, with a similar layout to the Analysis screen.


4. If there are any adjustments needed to the run table make these first by editing the table.


5. Open the real time window to review peak identification. Using the modify button, adjust any peak markings which are incorrect then close this window.


6. Open the results window. Review the regression coefficients for each chemistry in turn. The standards to be included in the regression may be edited if necessary by using the edit method facility.


7. The layout of the results may be altered using options, format results which allows the operator to chose which data is presented.


8. Once the data editing is complete print out the calibration graphs for each of the chemistries and the results table.


9. Copy the runfile onto the data transfer CD and then copy this from the CD into the scalar archive folder. Update SOP-EQ-BGC-002A with the details of the runfile.


10. In the Nutrients directory, locate the Excel results spreadsheet in which to enter the nutrient results. SOP-EQ-BGC-002 contains a list of all Excel results files and which contract and piece of work they refer to.


11. Open the relevant Excel results spreadsheet and enter the results from the run.


Appendix 1    


		Analyte

		 

		std 1

		std 2

		std 3

		std 4

		std 5

		std 6

		std 7

		std 8

		std 9

		std 10

		std 12

		OSIL 3

		OSIL 6



		 

		to make 100ml of

		 

		 

		 

		 

		200

		 

		 

		 

		 

		12

		

		1440

		720



		Nitrate



		working standard

		 

		 

		 

		 

		

		 

		 

		 

		 

		

		 

		

		



		

		to make 50ml of 

		250

		200

		150

		125

		100

		75

		50

		25

		12

		

		LNSW

		720

		360



		 

		working standard

		

		

		

		

		

		

		

		

		

		 

		

		

		



		 

		concentration in

		24.00

		19.20

		14.40

		12.00

		9.60

		7.20

		4.80

		2.40

		1.15

		0.58

		

		14.40

		7.20



		 

		umol/l

		

		

		

		

		

		

		

		

		

		

		 

		

		



		 

		to make 100ml of

		 

		 

		 

		 

		500

		 

		 

		 

		 

		31

		 

		3000

		1500



		Nitrite



		working standard

		 

		 

		 

		 

		

		 

		 

		 

		 

		

		 

		

		



		

		to make 50ml of 

		625

		500

		375

		315

		250

		190

		125

		62

		31

		

		LNSW

		1500

		760



		 

		working standard

		

		

		

		

		

		

		

		

		

		 

		

		

		



		 

		concentration in

		5.00

		4.00

		3.00

		2.50

		2.00

		1.52

		1.00

		0.50

		0.25

		0.12

		

		3.00

		1.52



		 

		umol/l

		

		

		

		

		

		

		

		

		

		

		 

		

		



		 

		to make 100ml of

		 

		 

		 

		 

		500

		 

		 

		 

		 

		31

		

		3000

		1500



		Phosphate



		working standard

		 

		 

		 

		 

		

		 

		 

		 

		 

		

		 

		

		



		

		to make 50ml of 

		625

		500

		375

		315

		250

		190

		125

		62

		31

		

		LNSW

		1500

		760



		 

		working standard

		

		

		

		

		

		

		

		

		

		 

		

		

		



		 

		concentration in

		5.00

		4.00

		3.00

		2.50

		2.00

		1.52

		1.00

		0.50

		0.25

		0.12

		

		3.00

		1.52



		 

		umol/l

		

		

		

		

		

		

		

		

		

		

		 

		

		



		 

		to make 100ml of

		

		

		

		

		800

		

		

		

		

		50

		

		

		



		Silicate



		working standard

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		to make 50ml of 

		1000

		800

		600

		500

		400

		300

		200

		100

		50

		

		LNSW

		600

		300



		 

		working standard

		

		

		

		

		

		

		

		

		

		 

		

		

		



		 

		concentration in

		20.00

		16.00

		12.00

		10.00

		8.00

		6.00

		4.00

		2.00

		1.00

		0.50

		

		12.00

		6.00



		 

		umol/l

		

		

		

		

		

		

		

		

		

		

		

		

		



		 

		to make 100ml of

		

		

		

		

		400

		

		

		

		

		25

		

		60

		30



		Ammonia



		working standard

		 

		 

		 

		 

		

		 

		 

		 

		 

		

		 

		

		



		

		to make 50ml of 

		500

		400

		300

		250

		200

		150

		100

		50

		25

		

		LNSW

		30

		15



		 

		working standard

		

		

		

		

		

		

		

		

		

		 

		

		

		



		 

		concentration in

		10.00

		8.00

		6.00

		5.00

		4.00

		3.00

		2.00

		1.00

		0.50

		0.25

		

		6.00

		3.00



		 

		umol/l

		

		

		

		

		

		

		

		

		

		

		 

		

		



		TOXN



		concentration in

		29.00

 

		23.20

 

		17.40

 

		14.52

 

		11.60

 

		8.72

 

		5.80

 

		2.90

 

		1.40

 

		0.70

 

		 

		17.40

 

		8.72

 



		

		umol/l
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The Preparation of Nutrient Analyser (NAS-3X) for Deployment:


 Issue 4


1
Introduction


Effective marine monitoring is vital for the accurate assessment of environmental change. In response, Cefas has developed SmartBuoy: a cost effective, high frequency, multi-parameter data acquisition platform. SmartBuoy’s instrument package includes Nutrient Monitor (NAS): a submersible in-situ nitrate analyser, designed and manufactured by EnviroTech LLC. Nutrient Monitor uses conventional wet chemistry techniques and colorimetric detection.

2
Scope


This SOP describes the procedure for the deployment preparation (including calibration) of Nutrient Analyser (NAS-3X). It does not include servicing of NAS-3X (see SOP SM001). All files required in this procedure are located on SmartBuoyOps$ shared drive and are mirrored on the local C: drive of both SmartBuoy Team laptops.


3
Training (Identify any specific training linked to the SOP)


This procedure may only be carried out by staff who have received training in this SOP.  Training records must be maintained and archived accordingly.


The operator should refer to ‘NAS-3X Nutrient Analyzer Operating Manual’ (SmartBuoyOps$>Sensors and Instruments>EnviroTech Instruments>Nas-3X>Manuals>nas3xman) for further details of the procedure described in this SOP.


  Training records must be maintained and archived accordingly.


4
Safety Precautions


Before performing this procedure staff should have read and understood the following COSHH & risk assessments.


4.1 COSHH


MPM-MAS-MOS-COSHH-108 Reagents for NAS-3X in-situ nitrite analyser (080725)


4.2 Risk Assessments


5
References/Associated documents


The operator should refer to ‘NAS-3X Nutrient Analyzer Operating Manual’ (SmartBuoyOps$>Sensors and Instruments>EnviroTech Instruments>Nas-3X>Manuals>nas3xman) for further details of the procedure described in this SOP.


6
Equipment /Apparatus


1. Nutrient Analyser NAS-3X with communications and battery cables


2. Reagents and OTCR prepared for deployment


3. PC with serial port, ‘NutrientDATA2’ and ‘Tera Term Pro’ 


4. BBP10 battery housing and full pack


5. PVC clamp set


6. Transport frame


7. Gaffer tape


8. Cable ties


9. Side cutters


10. Metric Allen key set


11. Spanners (13 mm, 17 mm)


12. O-ring fitting tool


13. Plastic tray


14. 2 x 125 ml beakers


7            Ingredients/Reagents/Media


8
Procedure


NAS-3X Preparation


This procedure should be carried out in conjunction with the sheet titled ‘NAS-3X Checklist’ and the NAS calibration check located: SmartBuoyOps$>Administration>Templates>NAS>. The calibration Check should be printed on the back of the checklist. In the following procedure, any text within speech marks (“”) should be typed without the speech marks.


1. Check instrument has been serviced since last deployment.


Check instrument has been serviced since its last deployment by checking service history; see (SmartBuoyOps$>Sensors and Instruments>Service History>NAS>NASX…). 


2. Ascertain details required to set up NAS.


a. Run ‘NutrientDATA2’ from shortcut on desktop or Start>Programs>EnviroTech LLC>NutrientDATA2.

b. Select ‘Script Designer.’


c. Open ‘File’ menu and select ‘Open.’


d. Use ‘Look in:’ drop down menu to locate ‘NAS-3X OTCR NO3 Script Set’ project found: SmartBuoyOps$>Sensors and instruments>EnviroTech Instruments>NAS-3X>Scripts>NAS-3X OTCR NOS Script Set. Left click once to select file then click ‘Open.’


e. Select ‘Description’ from list on left hand side of screen and look up ‘Intensity’ value for instrument.


f. Note Intensity on NAS CALIBRATION CHECK sheet.


g. Open ‘Work plan LATEST.xls’ found: SmartBuoyops$>Administration and ascertain deployment length expected (in days), including pre-deployment time, from ‘x DEP INFO’ sheet (where x is the site name).


h. Note deployment length +14 on NAS CALIBRATION CHECK sheet.  


i. Open ‘NAS Reagent Budgets’ sheet in same workbook. Look up deployment length +14 ascertained in g to find sample interval.


j. Note sample interval on NAS CALIBRATION CHECK sheet.


3. Prepare NAS reagents.


See ‘NAS-3X Reagent prep SOP SM003 (SmartBuoyOps$>Administration>SOPs>…)

4. Prepare OTCR reagents.


See ‘Preparation of cadmium column for NAS-3X in-situ nitrate analyser SOP’

(SmartBuoyOps$>Administration>SOPs>…)


5. Fit reagents into reagent housing.


a. Fit reagents into reagent housing of instrument. Ensure all outlet tubes of reagent bags are pulled fully through and that there are no kinks. 


b. Each reagent should be fitted so that it’s above the port it will be connected to: imidazole (1.8l) to purple, imidazole (1.2l) to brown, NEDD to yellow, sulphanilamide to orange and OBS to green.


c. Make a note of OBS label in appropriate comments box on Checklist,  NAS CALIBRATION CHECK sheet & in black book.


d. Place a sample of the OBS in a small plastic pot for analysis of TOxN concentration by the nutrients laboratory. Place the pot for analysis in the fridge and inform the nutrient laboratory manager. Label the OBS with the original name


e. Connect reagent bags to connector tubes (form a kink in reagent bag outlet tube, remove blue stopper and screw into connector tube).


6. Connect pre-deployment standard (PDS) to sample inlet (grey). Place waste outlet tube (from colorimeter) into empty container. Note PDS label & concentration on checklist.


a. Cable tie EVA bag containing PDS to top of reagent housing. 


b. Remove blue stopper and connect to sample inlet. (Grey port)Note PDS label and concentration on Checklist NAS CALIBRATION CHECK sheet & in black book.


c. Place a sample of the PDS in a small plastic pot for analysis of TOxN concentration by the nutrients laboratory. Place the pot for analysis in the fridge and inform the nutrient laboratory manager. Label the PDS with the original name.

7. Activate OTCR. Connect to red port adaptor. Attach filter to open end and immerse in container of imidazole buffer.


a. Fit OTCR inlet tubing (short piece) to red port adaptor on instrument. Ensure tubing is pushed fully onto port adaptor and that the tube is not kinked to allow clear passage of liquid.


b. Secure OTCR to instrument pillar with two cable ties.


c. Place OTCR vent tube in a container filled with imidazole buffer, ensuring filter is completely submerged. Note: it is important to completely submerse the filter in imidazole buffer to prevent air being drawn into the OTCR.


d. Open the pinch clip.


8. Make up new battery and check voltage (V). Note reading and housing S/N.


a. Remove three screws from battery housing.  


b. Remove lid from battery housing and disconnect wiring. 


c. Replace old battery pack with new one. Old battery should be retained if voltage >12 V.


d. Remove o-ring from battery housing lid. 


e. Clean and check o-ring. Clean and check groove and sealing surface of battery housing lid. 


f. Clean sealing surface of battery housing. 


g. Apply thin film of silicone grease to o-ring and refit to battery housing lid. 


h. Refit lid to battery housing. Refit three screws.

i. Measure battery voltage. Note reading in comments box on service sheet. Label battery housing with instrument serial number, voltage, date and deployment. Record voltage on the ‘Battery Voltage’ sheet in the workbook ‘Work plan LATEST’ (SmartBuoyOps$>Administration>Work plan LATEST)

9. Connect instrument to PC, run NutrientDATA2, set sample interval and colorimeter intensity value then upload scripts. 


a. Connect instrument to serial port of PC via comms. cable.


b. Connect instrument to battery cable and place cable next to battery. Remove blanking plug from battery but do not connect cable to battery.


c. Run ‘NutrientDATA2’ from shortcut on desktop or Start>Programs>EnviroTech LLC>NutrientDATA2.

d. Select ‘Script Designer.’


e. Open ‘File’ menu and select ‘Open.’


f. Use ‘Look in:’ drop down menu to locate ‘NAS-3X OTCR NO3 Script Set’ project found: SmartBuoyOps$>Sensors and instruments>EnviroTech Instruments>NAS-3X>Scripts>NAS-3X OTCR NOS Script Set. Left click once to select file then click ‘Open’.


g. Select ‘Settings’ and enter sample interval ascertained in 2. i and ‘Intensity’ ascertained in 2. g. Click ‘OK.’


h. Plug battery cable into battery.


i. From ‘Scripts’ menu select ‘Upload current project’ then click ‘Yes.’ If prompted to enter a password, type “password” and press <enter> twice.


j. When scripts have uploaded (5 files), click ‘OK.’


 Note: it is necessary to re-upload scripts every time NutrientDATA2 is closed and reopened. 


10. Run priming script (Prime(P)).


a. In ‘NutrientDATA2,’ left click once on ‘Prime(P)’ script to highlight this script.


b. In ‘Scripts’ menu, select ‘Test current script.’


c. Enter “1” for number of repetitions and click ‘OK’ to run the priming script. The reagent lines will be purged of air.


d. When script is complete click ‘Close.’


11. Run Standard(T) script.


a. In ‘NutrientDATA2,’ left click once on ‘Standard(T)’ script to highlight this script.


b. In ‘Scripts’ menu, select ‘Test current script.’


c. Enter “1” for number of repetitions and click ‘OK.’


d. When script is complete click ‘Close.’


13. Perform bench calibration. 


N.B. Keep an eye on the Imidazole and waste containers whist performing the bench calibration, remove some imadazole using a syringe and empty the waste container as necessary.


a. Open the file ‘DEPLOYMENT_NAS_WMS QA’ located: SmartBuoyOps$>Administration>Templates>NAS>.


b. Fill in details in ‘Deployment’ and NAS serial#

c. Save file in appropriate deployment folder (SmartBuoyOps$>Data>ActiveSmartBuoy moorings>’Site’>’Deployment Folder’) and name the file: DDD_NNN _NAS_WMS QA, where DDD = site, NNN= deployment number.


d. Prepare bench standards. Take small bench standard bottles from the fridge. Empty the bottles into sink. Rinse with a small amount (5ml) of corresponding bench standard from the 1l bottle from the fridge. Decant  50ml approx (to the line on the small bottle) from the 1l bottle.

e. In ‘NutrientDATA2,’ left click once on ‘Standard(T)’ script to highlight this script.


f. In ‘Scripts’ menu, select ‘Test current script.’


g. Enter “3” for number of repetitions and click ‘OK.’


h. When the script has finished, Scroll up to the top of the script.


Scroll down to find the line “RECORD DATA READING 1 ‘[Bt-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Bt-NO3 on the Calibration checksheet. Scroll down to find the line “RECORD DATA READING 1 ‘[Rt-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Rt-NO3 on the Calibration checksheet.


i. Continue to scroll down through the script and record each of the readings for all three analyses.

j. click ‘Close.’

k. In ‘NutrientDATA2,’ left click once on ‘Sample(S)’ script to highlight this script.


l. In ‘Scripts’ menu, select ‘Test current script.’


m. Enter “3” for number of repetitions and click ‘OK.’


n. When the script has finished, Scroll up to the top of the script. Scroll down to find the line “RECORD DATA READING 1 ‘[Bs-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Bs-NO3 on the Calibration checksheet. Scroll down to find the line “RECORD DATA READING 1 ‘[Rs-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Rs-NO3 on the Calibration checksheet.


o. Continue to scroll down through the script and record each of the readings for all three analyses.


p. click ‘Close.’


q. Disconnect PDS from ‘GREY’ port

r. Place sample inlet tube (from the Grey port) into a bottle of bench standard (any concentration) 


s. In ‘NutrientDATA2’, left click once to select ‘Standard(T)’ then select ‘Scripts’ menu followed by ‘Test current script.’


t. Enter “1” for the number of repetitions and click ‘OK.’ One analysis of the OBS will be performed and takes around 10 minutes. 


u. Scroll up to the top of the script.


v. Scroll down to find the line “RECORD DATA READING 1 ‘[Bt-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Bt-NO3 on the Calibration checksheet.


w. Scroll down to find the line “RECORD DATA READING 1 ‘[Rt-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Rt-NO3 on the Calibration checksheet.


x. Click ‘Close.’


y. In ‘NutrientDATA2’, left click once to highlight ‘Sample(S),’ then select ‘Scripts’ menu followed by ‘Test current script.’ 


z. Enter “3” for number of repetitions and click ‘OK.’ Three analyses of sample will be performed taking around 30 minutes. 


aa. In ‘NAS Calibration’, using the readings obtained in ‘i’ and ‘j’, fill in the calibration data sheet in the cells indicated on the Calibration checksheet.


ab. Scroll up to the top of the script.


ac. Scroll down to find the line “RECORD DATA READING 1 ‘[Bs-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Bs-NO3 on the Calibration checksheet.


ad. Scroll down to find the line “RECORD DATA READING 1 ‘[Rs-NO3]’. Copy the two 5 digit numbers after the 4th comma on from the line below into the cells labelled Rs-NO3 on the Calibration checksheet.


ae. Continue to scroll down through the script and record each of the readings for all three analyses.


af. Click ‘Close.’


ag. Place sample inlet into another bench standard and repeat steps f – u. Repeat for remaining standards.


ah. In ‘DEPLOYMENT_NAS_WMS QA’, using the readings obtained in ‘p’ and ‘q’, fill in the calibration data sheet in the cells indicated on the Calibration checksheet.


ai. When calibration is complete, close ‘Script Designer’ window. Click ‘Yes’ to save changes.


aj. View graph on ‘Plot (to 75uM)’ tab 


ak. Enter instrument serial number, date and deployment in graph title.


al. Check graph is linear over required concentration range.


14. Run TeraTermPro and extract calibration data. Save data to notepad file and locate in deployment folder.


a. Open ‘Tera Term Pro.’


b. Press <enter> to display command prompt.


c. Type “extract /store/flash/data, graph”. Press <enter>.


d. Use scroll bar to scroll up to start of calibration data.


e. Hold down left mouse button and drag down to select all the data. 


f. Go to ‘Edit’ menu and select ‘Copy.’


g. Open ‘Notepad’ (Start>All Programs>Accessories>Notepad).


h. Open ‘Edit’ menu in ‘Notepad’ and select ‘Paste.’


i. In ‘Notepad’ select ‘File’ menu then ‘Save As...’ Save file in deployment folder instrument will be used on, located: SmartBuoyOps$>Data>Active SmartBuoy moorings>’Site’>’Deployment Folder’>’NAS’. Use filename format: nas X calibration Y Z, where X = serial number of instrument, Y= site (e.g. liv bay) and Z= deployment number.


j. Unplug instrument from battery.


k. Note ‘Notepad’ filename on Checklist.


15.  Run NutrientDATA2 and reset memory. 


a. Open ‘NutrientDATA2’ and select ‘Data Processing.’ Note: ensure ‘Tera Term Pro’ is closed.


b. Plug instrument into battery.


c. Select ‘Clear’ then ‘Yes.’ Enter “password” if prompted for a password.


d. Select ‘OK’ when complete, then close NutrientDATA2.


16. Fit guard and reagent housing lid. Secure reagent bags with cable ties.


a. Unplug power and comms. cables from instrument.


b. Close pinch clip on OTCR vent tube. 


c. Remove waste tube, OTCR vent tube and sample inlet tube from liquids.


d. Remove PDS.


e. Fit guard ensuring reagent lines do not become kinked and sample inlet, OTCR filter and waste tube protrude through hole. Fit the securing screws.


f. Cable tie the reagent bags to the reagent housing lid and fit the screws.


g. Tape Fritware® filter to reagent housing lid with gaffer tape.


17. Fit instrument and battery to sub-frame. Note battery S/N.


a. Fit the three clamps to sub-frame.


b. Fit sub-frame to transport frame.


c. Fit instrument and battery to sub-frame.


d. Note battery serial number and power cable number on Checklist. Record on the ‘Battery Voltage’ sheet in the workbook ‘ Workplan LATEST’ (SmartBuoyOps$>Administration>Work plan LATEST)

18.Immerse filter end of OTCR tubing in container filled with imidazole buffer, fit waste container and connect PDS to sample inlet.

a. Rest a plastic tray on lower instrument clamp immediately below tubes. Secure tray with gaffer tape.


b. Place one empty plastic container and one half filled with imidazole buffer.


c. Place waste tube in empty container.


d. Place OTCR vent tube in container filled with imidazole and open pinch clip. Ensure filter is completely submerged. Note: be sure to open pinch clip.

e. Secure PDS to reagent housing lid with a cable tie.

f. Connect PDS to sample inlet.

19. Run TeraTermPro, set instrument clock (GMT), set delayed start and set instrument to run. Note instrument start time.


a. Connect instrument to comms. cable and battery.


b. Open ‘Tera Term Pro’ and press <enter> to display command prompt.


c. Type “time” <enter>.


d. Use “setdate” and “settime” commands to adjust time to GMT if necessary.


e. Open ‘Start times’ in the workbook ‘ Workplan LATEST’ (SmartBuoyOps$>Administration>Work plan LATEST) Ascertain possible start times given sample interval instrument will be running. The start time should be approx 48 hours before the instrument is to be deployed.

f. Return to ‘Tera Term Pro,’ type “cd flash” and press <enter>.


g. Type “cd scripts” and press <enter>. 


h. At ‘Admin:/store/flash/scripts>’ command prompt type “edit main.eco” and press <enter>.


i. Use the <cursor> keys to navigate to line containing the ‘waituntil’ command and edit time and date to equal to that ascertained in e.


j. Hold <ctrl> and type “e”. Type “y”.


k. At ‘Admin:/store/flash/scripts>’ command prompt type “main.eco” and press <enter> to execute the script. 


l. Unplug comms. cable from instrument and fit blanking plug.


m. Cable tie battery cable to sub-frame.


n. Make a note of the start time and date on the checklist and  start time, date and sample interval on a ‘post-it note’ on the instrument.


20. Record preparation


a. Save completed Checklist in appropriate deployment folder (SmartBuoyOps$>Data> Active Smartbuoy moorings>>’Site’>’Deployment Folder’) and name the file: NAS_X CHECKLIST_Y_ Z, where X= serial number of instrument, Y= site, Z= deployment number. Take a paper copy of the Checklist to sea with the instrument. 

b. Record instrument status on whiteboard.


c. Initial and date on work schedule sheet in (SmartBuoyOps$>Administration>Work plan LATEST)

21.Fit instrument to SmartBuoy.


a. Check waste container contains pink liquid to be sure instrument has started. 


b. With the aid of an assistant, fit instrument to SmartBuoy frame using four Nyloc M10 nuts and bolts.

22. Immediately prior to deployment, remove PDS and fit filter to sample inlet.


Note: this step should be carried out allowing enough time for the SmartBuoy to be deployed before the next sample is taken.   


a. Disconnect PDS from sample inlet tube and remove from reagent housing.


b. Remove plastic tray and waste / imidazole containers.


c. Remove Luer connector from end of sample inlet tube. Fit Fritware® filter to sample inlet tube. 


d. Secure sample inlet and OTCR vent tubes to guard using cable ties.


9
Review


This procedure will be reviewed as a minimum on the time scales given in the review / amendment programme.  A record of the review will be made on a separate Review / Amendment Sheet which will be added to the Master Copy file of this SOP.  Any amendments arising from such review or from operating requirements will result in the issue of the entire amended procedure as a new Issue.


10
Records


This procedure, its review sheets and its subsequent revisions constitute records in themselves and each master copy will be retained in a file as arranged by the Quality Manager. Records will be retained for a minimum of five years unless otherwise specified.


(List specific record sheets/books)
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Calibration of an OEM Temperature Sensor on an ESM-2 logger: 


Issue 1 

1
Introduction


Sea Surface temperature is one of the most widely made routine oceanographic measurements. High frequency (1Hz) measurements of seawater temperature may be made using the OEM Temperature sensor in conjunction with the ESM-2 logger. The ESM-2 is a CEFAS-built logger, which controls the operation of and stores data from the sensors. With the ability to have data telemetered back to the laboratory, data can be obtained in near-real time.


2
Scope


This SOP describes the procedure for calibrating the OEM temperature sensor unit. It does not include instruction for calibrating the conductivity sensor which must be returned to the manufacturer for calibration.


3
Training (Identify any specific training linked to the SOP)


This procedure may only be carried out by staff who have received training in this SOP. The operator must be trained thoroughly in GLP (good laboratory practice). Before using this SOP the operator should familiarise themselves with the user manual OEM CT-Sensor Operation Manual. The operator must also have a working knowledge of Excel, HyperTerminal and the SmartBuoy Data Management System.


 Training records must be maintained and archived accordingly.


4
Safety Precautions


Before performing this procedure staff should have read and understood the following COSHH & risk assessments.


4.1 COSHH


4.2 Risk Assessments


5
References/Associated documents


OEM CT-Sensor Operation Manual 


6
Equipment /Apparatus


1. Operationally ready ESM2 Logger (sensor definitions and ulog.ini already loaded) with OEM temperature Sensor on sensor endcap, and a minimum of 8V battery


2. ESM2 communication cable


3. Laptop with HyperTerminal installed


4. SiS controlled temperature bath (located in Electronics Department)

5. Platinum resistor thermometers (located in Electronics Department)

6. Networked PC with SmartBuoy Data Management System loaded

7            Ingredients/Reagents/Media


                None applicable


8
Procedure


Procedure


Before starting the calibration procedure check with staff in the electronics department that the Platinum Resistor Thermometers used in step 2 have current calibrations.


Preparation of water bath


1. Set the temperature of the controlled temperature water bath to 4oC and leave overnight for water temperature to stabilise. The water bath temperature is displayed on the digital display.


2. Two Platinum Resistor Thermometers (PRT) are used to verify that the temperature is as displayed. Place each PRT in the holder on the left end of the bath and secure. Connect the two PRTs to the bridge, check that the switch is set to PRT 3 and switch the power on. Allow the needle of the bridge to stabilise (approx 30 mins) and make a note of the reading for PRT 3. Set the switch to PRT 6 and note down the reading. Use the spreadsheet PRT calculations.xls to calculate the temperature according to the PRT and note for use in calculations.


3. Using the bracket designed, set the logger up in the water bath, checking that the temperature probe is fully immersed. Allow the water bath temperature to stabilise again for 30 minutes before proceeding.


Run Live Acquire


4. Connect logger to the serial port of the laptop using the ESM2 communication cable.


5. Open HyperTerminal ESM2 on the laptop (COM1, 9600, 8, none, 1, none).


6. Press the “wake up” button on the comms box until “RXD is active, awaiting rxd inactive...” appears then release button to obtain the main menu.


7. Select “s” (set-up) and “c” (check clock). Check that the clock is set correctly to GMT on the ESM-2. If not, set the correct time.


8. Select “m” (main menu). Note: If the calibration is to be performed on an operationally ready logger, it should have appropriate sensor definitions loaded and a useable INI file, named ulog.ini. If this is the case, ignore steps 9 to 15 and go straight to step 16.


9. Select “d” for diags. Check the battery voltage is greater than 8V by selecting “v”


10. Type “r ulog.ini” to run the programme. 


11. Create a new txt document on the desktop of the laptop called “xxxx FSI temp cal (yymmdd)” where xxxx is the serial number of the temperature sensor.


12. Select “capture text” under the “transfer” drop down menu. Select the file you have created on the desktop to save the data to that file.


13. Type “l” which will start logging and capture data for 1 minute (600 tick counts = 60 readings). To end data capture press the space bar and save the captured text. The values recorded by the logger are in hexadecimal.


14. Select “m” (main menu).


15. Select “t” (put logger on standby).


16. Remove the logger. Set the temperature of the water bath to 10oC and leave for approximately 2 hours for the water temperature to adjust and settle at the new setting. Repeat steps 2 to 3 and 15 to 22, adding the new data to the existing data file created in step 17. Save the data file by ending the text capture.

17. Repeat step 16 at water bath temperatures of 16 oC, 22 oC and 28 oC.

18. Select “m” (main menu).


19. Select “t” (put logger on standby).


Data manipulation


20. Save the LiveAcquire file created in step 16 to the SmartBuoy network drive (Smartbuoyops$\Sensors and Instruments\FSI\FSI nnnn\yymmdd) and save the e-mail generated by electronics which contains the information about the temperatures run in the water bath into the same folder.

21. Open Excel on the computer. Open the file saved in step 19 using “fixed width” under original data type.


22. Select “next” when prompted to change the width of the columns


23. Select “finish” on the next screen to open the data file.


24. The data file will contain data in columns A to F. The data in columns D to F is the data for temperature, ref_lo and ref_hi respectively. The data will appear in several blocks, according to the number of temperatures run.

25. Open FSI temp cal (template).xls in Smartbuoyops$\Sensors and Instruments\FSI\calibration templates\temperature and save as a new Excel file in the sensor folder in Smartbuoyops$\Sensors and Instruments\FSI\FSI nnnn\yymmdd  using the filename FSI nnnn temp cal (yymmdd).

26. Select the LiveAcquire file and select data in columns D to F for the first block of data. Copy into columns E to G in the “linearity check” sheet of the calibration template. Select columns D to F of the next block of data in the LiveAcquire file and copy into columns L to N in the “linearity check” sheet of the calibration template. Repeat for all blocks of data in the LiveAcquire file.

27. Enter the actual temperature values of the water bath from the e-mail sent by electronics in cells AK3 to AK7 in the “linearity check” sheet of the calibration template.

28. Ensure that the linearity check graph in the “linearity check” sheet of the calibration template is displaying the correct data and that the r2 of the regression line is at least 0.999.


29. Copy the data fro temp, ref_lo and ref_hi for the lowest and highest temperatures run into columns E to G and L to N in the “calculations” sheet of the calibration template. Enter the actual temperatures run into Q3 and Q7 (T1 and T2).

30. The values for the new calibration coefficients To and Tf will be displayed in cells Q14 and Q17.

31. Open FSI delta T (template).xls in Smartbuoyops$\Sensors and Instruments\FSI\calibration templates\temperature and save as a new Excel file in the sensor folder in Smartbuoyops$\Sensors and Instruments\FSI\FSI nnnn\yymmdd  using the filename FSI nnnn delta T (yymmdd).

32. Copy the new values for T0 and Tf into cells B2 and B3 of the file called FSI nnnn delta T (yymmdd).

33. Open the sensor record for the FSI on the SmartBuoy User Interface. Select the parameters tab on the record and click on the button called “FSI calibration”.


34. Copy the current values for To and Tf into cells F2 and F3 respectively in the file called FSI nnnn delta T (yymmdd).

35. The change in temperature (dt) due to the new calibration coefficients will be displayed in cell I11. This change should be less than 0.1 oC if the FSI was calibrated approximately 1 year before. If the previous calibration was a long time ago, dt may be quite large (e.g. up to 0.1 oC per year since it was last calibrated). If there is a large value of dt, suspect a problem and contact electronics to discuss.

36. If dt value is within limits, update FSI calibration on the sensor record with the new values of To and Tf.


9
Review


This procedure will be reviewed as a minimum on the time scales given in the review / amendment programme.  A record of the review will be made on a separate Review / Amendment Sheet which will be added to the Master Copy file of this SOP.  Any amendments arising from such review or from operating requirements will result in the issue of the entire amended procedure as a new Issue.


10
Records


This procedure, its review sheets and its subsequent revisions constitute records in themselves and each master copy will be retained in a file as arranged by the Quality Manager. Records will be retained for a minimum of five years unless otherwise specified.


(List specific record sheets/books)
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