ATTACHMENT M
QuickGuide for Calibration and Setup 
of HYDROLAB MS4/5 and SVR4a/5

GENERAL NOTES: 

Calibration Schedule: Prior to use (within 24 hours of field use), i.e., the day before needed.

RINSE PROTOCOL:  default (rinse more as needed); avoid violent shaking 

2/2/1 (2 rinses DIW round carboy/2 old solution/1 rinse new)
Surveyors & STORING CAL DATA:  

Keep charged at all times.  Store 1 stable reading prior to calibrating, then store 3 stable/calibrated readings @ one minute apart.  

Optical DO Sensor replacement:  

Annually or as needed (see manual).  Check to determine if the firmware in the sonde is the same as that for the cap.  If not update the firmware.  Dry area.  Unscrew (CC) old sensor, remove o-rings (2).  Clean o-ring area, grease new o-rings and install (larger= Lower w/ thin side up; smaller in the groove around the lens). Clean lens w/ lens paper.  Install new cap.  After install, go to Hydras 3LT or Hyperterminal (Hyperterminal on virtual XP only)  to check setup parameters.  “F3” for English.  Connect sonde (COM1).  Go to Level 3 to change firmware (Password:  “Hydrolab”).  
REFERENCE CELL MAINTENANCE:
Replenish in the Spring prior to season and as needed (e.g., grayish tip).  See also page __ of Manual.  Carefully pull off cell from sonde.  SAVE AgCl WASTE FOR HAZ WASTE DISPOSAL AT WES.  Unscrew end and install new reference cell tip (finger-tight, flattening red o-ring).  Check black o-ring and replace if degraded.  If attended, add one KCl tablet (if UNATT, add 3 tabs).  Add electrolyte to cell.  Install by pushing up and engaging o-ring.  Use ringstand to push down tight.  Rinse well.  Store in tap water cal cup. 
PROBE CARE AND LONG-TERM_STORAGE:

Soapy water cleanup before calibration and storage, and rinse protocol for all probes.  For short term and off-season storage, store probes in 1 cm of 4.01 pH buffer.
ALLOWABLE THRESHOLDS:  If beyond, troubleshoot.
	Parameter
	Solution
	

	
	DIW
	Low Ionic
	6.86 buffer
	4.01 buffer
	9.18 buffer
	718 SC (check)
	1413 SC
	Na-sulfiteZero D.O.
	Aerated Tap Water

	pH (SU)
	~5.3-5.75
	~6.8-7.1
	6.7-7.0*
	3.9-4.1*
	9.05-9.3*
	---
	---
	---
	

	SC (uS/cm)
	0.2-1.3
	72-82
	---
	---
	---
	710-725
	1400-1425
	---
	

	D.O.
	---
	---
	---
	---
	---
	---
	+/- 0.1 of table value
	0.0-0.2
	+/- 0.1 of table value


* Temperature dependent

File Uploads:

Monthly w/ 2 staff persons.  Upload to C/ and N/DATA UPLOADS in approp. Sub-folder, AND notify Kari Winfield immediately via email that files are available for copying to secure network location (W drive).

CALIBRATION (ATTENDED):   Daily/weekly as needed (NOTE:  At least two calibrated sondes should be “in play” each week during the field season) 
1) Follow order outlined in calibration book and record all data manually in CAL book AND in electronic CAL file.  Annotate each step into Surveyor prior to collecting readings.

2) Select surveyor, sonde and cable for use (Use the same cable as the one to be used in the field).

3) Visually inspect sonde and probes for damage; clean all sensors before calibrating.

4) Sonde orientation for calibrations/checks:  INVERTED (cap w/o screwing on)

5) Check instrument configuration, date/time…

6) Std. Annotation#1:  “pre-cal_inst#_project_calibrator initials_...”  

7) Std. Annotation#2:  “Cal Ranges SC conc used_pH#2 used_pH check used_...”
8) Calibrate CONDUCTIVITY (Default= 1413). Store and Record stable reading prior to calibration.  Calibrate.  Store 3 readings @ 1 minute intervals.  Record last reading in book.

9) Check CONDUCTIVITY (Default= 718). Store 3 stable readings, but do not calibrate.  Record last reading in book.

10) Calibrate optic D.O. using saturated water. (inverted sonde)  Set and record BP.  Once stable, calibrate and store 3 readings @ 1 minute intervals.  Record last reading in book, and D.O. table value.

11) Calibrate pH (#1= 6.86). Store stable reading (and temperature) prior to calibration.  Remember all buffers  except 10.4 are temperature dependant. Calibrate.  Store 3 readings @ 1 minute intervals.  Record last reading in book.

12) Calibrate pH (#2= 4.01,9.18, or 10.4). Record stable reading (and temperature) prior to calibration.  Calibrate.  Store 3 readings @ 1 minute intervals.  Record last reading in book.

13) Check pH (the other one: 4.01,9.18, or 10.4). Store 3 stable readings @ 1 minute intervals, but do not calibrate.  Record last reading in book.

FINAL PRE-SURVEY CHECKS:

1) LOW IONIC:  Std. Annotation:  “Pre survey check_LI Batch __/__/15”

2) Record LOW IONIC batch date.

3) Store 3 readings @ 1 minute intervals.  Record last reading in book, and D.O. table value.

4) DEIONIZED WATER (DIW):  Std. Annotation:  “Pre survey check_DIW”

5) Store 3 readings @ 1 minute intervals.  Record last reading in book, and D.O. table value.

6) ZERO D.O. CHECK:  Add Na-sulfite solution to cal cup or beaker (upright sonde) to cover D.O. probe and thermometer. Store 3 readings @ 1 minute intervals.  Record last reading in book.  Minimize air contact for zero solution (e.g., cover beaker between uses). 
7) Check Surveyor battery voltage and record.  If low (<_____), recharge prior to survey.

POST-SURVEY CHECKS:  Note: If sonde to be reused within 24 hours, perform LI check only.
1) LOW IONIC:  Std. Annotation:  “Post-survey check_LI_batch __/__/15_calibrator initials”

2) Store 3 readings @ 1 minute intervals.  Record last reading in book, and D.O. table value.

3) DEIONIZED WATER (DIW):  Std. Annotation:  “Post survey check_DIW” 

4) Store 3 readings @ 1 minute intervals.  Record last reading in book, and D.O. table value.

UNATTENDED FIELD DEPLOYMENT:  PENDING
FILE UPLOAD and ERASE PROCEDURES:  2 staff persons required.
Hydrolab Surveyor (SRV4a) (grey shading)

Hyperterminal  (underlined italics)   
ATTENDED: SVR 

A)
.TXT File Upload:  OPTIONAL
1. Connect SRV4a to computer using SRV4a-IC Cable

2. Run XP mode/Hyperterminal communications

3. On the SRV4a, select “Files”, “Transmit”, ”Printer-Ready”

4. Select “N” for No Statistics

5. At the prompt (“Activate Printer and/or open capture file, then press any key to continue…”): DO NOT PRESS ANY KEY YET.

6. Open Hyperterminal, select “Transfer”, “Capture Text”
7. Type the unique file name with .txt extension per naming convention (i.e. yymmddun.txt, where u is the letter corresponding to the Hydrolab unit, and n is the file number), save the file into a designated directory on the computer’s local hard drive (C/dldl)
8. Then press “Start”.
9. Now press any key on SRV4a – Data should scroll down the screen
10. At the SVR prompt (“Deactivate printer and/or close capture file…”), close Hyperterminal.

11. Make entry into the Hydrolab® Testing, Inspection and Maintenance Logbook: Indicate that the .txt file has been downloaded and enter filename into logbook.
B) .XMD File Upload:  REQUIRED
1. Connect SRV4a to computer using SRV4a-IC Cable

2. Run XP mode/Hyperterminal communications

3. On the SRV4a, select “Files”, “Transmit”, “Spreadsheet Importable”
4. Select “N” for No Statistics

5. At the SVR prompt (“Starting XMODEM Transfer”), DO NOT PRESS ANY KEY YET.

6. Open Hyperterminal, select “Transfer”, “Receive File”.
7. Select XMODEM as Download Protocol, and verify correct file location, and press “Receive” 
8. Type a unique name with .xmd extension per naming convention (i.e. yymmddun.xmd) and save the file into a designated directory on the computer’s local hard drive (C/dldl)
9. Now, press any SVR key to start file download and wait for completion of download

10. At completion of download, exit Hyperterminal. Confirm that downloaded file contains data from SRV4a unit being handled
11. Make entry into the Hydrolab® Testing, Inspection and Maintenance Logbook: Indicate that the .xmd file has been downloaded and enter filename into logbook.

12. Repeat the above steps for each individual SRV4a unit, then proceed below to “Archive Files”
C) Archive Files:   REQUIRED
1. Confirm that “All” SRV3 units have had data downloaded for each log file before proceeding to the steps listed below.
2. Copy uploaded C drive files (above)to the following network drive - directory N/DATA UPLOADS
3. Change properties to “Read Only”

4. Immediately send e-mail to Kari Winfield (Data Group) that files are available at the N drive.

5. Copy “read-only” files from N to W drives @ w:\dwm\data\rawdata\attended\Hydrolab (KW, Data Group)

D) Erase Procedures:  REQUIRED 
1) Attended Files:  

a. Compare each downloaded and archived file (via PC) to SVR unit files to ensure that all data has been downloaded completely and accurately.  When it has been established independently by 2 members of the multiprobe group that all data has been successfully downloaded and archived, each unit’s memory will be erased using the following procedures.
b. Make entry into the Hydrolab® Testing, Inspection and Maintenance Logbook.  At a minimum, the Name(s) of staff erasing the unit, the date and time of the erasure of memory, and the serial number(s) of the unit(s) to be erased.
c. For each SVR, select Files, Review, Manual file and Beginning.  Read aloud the first line of data to confirm sameness.  Scroll up to end of file and read aloud the last line of data to confirm sameness.

d. If the files are identical, proceed to “Wipe” the SVR file (DO NOT DELETE THE MANUAL FILE).  If both agree, then enter “1” for Yes to wipe the file.
UNATTENDED: Hydrolab (MS5) Data Download with Hyperterminal
MiniSonde (MS5-series)
a. Open up  XP mode- locate shortcut on desktop
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b. Use “Another User” then enter “xpmuser” as user ID and the password is:

“Redsox#1”
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c. On desktop click on “Shortcut to Hydrolab.ht”  This will give you all the settings you need for hyperterminal.  If you don’t use this shortcut your needed stettings are below:
Bits per second: 19200

Data bits: 8

Parity: None

Stop bits: 1

Flow Control: X on/X off
d. Connect Hydrolab sonde to cable at sonde connection.

(If nothing shows up, you need to force probe to talk to you (like a surly teenager).  So use “Cntrl+B” and this should start it.  You may also need to right arrow over to get screen to show up properly)

e. Menu should show up and readings should begin to display

f. Arrow to “Files” from the menu, press Enter, and then arrow to “Status”, press Enter to check number of files

g. For each file, repeat Steps (h) through (dd)

h. Select “File” from the menu

i. Select “Transfer” from the menu
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j. Select “Sensors – Off”

k. Select  “Spreadsheet-Importable”
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l. Select  “(XMODEM1K)”

m. Select log file number to be downloaded (i.e.  “1,2,3 or 5 etc”)

n. At the “Starting XMODEM Transfer-1K” prompt, click on Transfer from above menu to activate terminal emulation software file download protocol (“Receive File”)
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o. Click “Receive File”
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p. Next you will see where file will be stored and what protocol will be use. Click “Receive”


q. Type a unique name as per naming convention (i.e. yymmddun.xmd) and save the file into a designated directory on the computer’s local hard drive. 

(generic format)




(Actual)

(YearMonthDaySondeLetterCodeFile#.xmd)
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r. Start file download and wait for completion of download
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s. At completion of download, exit terminal emulation software and confirm that: a) the appropriate number of files were downloaded and, b) downloaded files contain data from unit being handled
Check for files to have been downloaded in current download folder:  “C:\water lab\dldl”

t. Make entry into the Hydrolab®Testing, Inspection and Maintenance Logbook: Enter filename into logbook

u. Make entry into the Hydrolab®Testing, Inspection and Maintenance Logbook: Indicate that the .xmd file has been downloaded.

v. Repeat the above steps (g-v) for each individual probe unit, then proceed below to “Archive Procedure”
w. Files downloaded in the previous step will be archived in :

N:\DATA UPLOADS\Hydrolab-Unattended
x. Right click on file and set properties to “read only”

y. Copy and paste file from “C:\water lab\dldl” to “N:\DATA UPLOADS\Hydrolab-Unattended”

z. Fin…

REPAIRS:
By WPP:

1) Probe Replacement:  See manual.

By HACH/Hydrolab (Returns): 
For all other issues that arise, contact OttHydromet Contact Service: 

Toll-free (US & Canada):
800-949-3766 opt. 2
E-Mail:  techsupport@otthydromet.com 

Fill out paperwork you will receive, package and send sonde unit(s) to HACH/Hydrolab via UPS for a repair quote. Talk to Art Johnson and Edie Blackney for funding (“incidental”).  Note:  As of 4/2015, there are no maintenance contracts established with HACH/Hydrolab, but repairs can usually still be made.  Note: most repairs have been warranty so far.

Misc. Instrumentation Notes

(from Jeff Smith)

HYDROLAB MAINTENANCE

Sondes

Before Use:
· If the sensors haven’t been cleaned after the last Post-Survey Check or if it’s been in storage for a week or more, clean the sensors.  An inspection of the sonde should also be done at this time.  This should include the following:

· Clean and check the glass pH bulb for breaks cracks or bubbles (use caution cleaning the bulb, the glass is extremely thin).

· *Check maintenance date on the pH Reference Cell.  Check Teflon junction for fouling (replace if necessary).  Refill if the unit has shown problems measuring pH in the Filtered DI Water check, has been deployed for more than a month, or used regularly in attended mode for than 3 months. 

· *Check DO sensors for bubbles, wrinkled or torn membrane (Clark Cell) or missing coating on the cap (LDO).  LDO; Replace cap if > 25% of the coating is missing.  This is most critical in the top surface.  Clark Cell; Replace membrane and electrolyte as needed (This needs to be done 24 hours before calibrating if possible).  

· Check circulator (Clark Cell only).

· Conductivity sensors should be cleaned and checked for cracks.

· The thermistor should be checked for dents bends and major scratches.  If any are discovered, check readings against the certified thermometer in the Instrumentation Lab.

· The Depth Sensor should be checked for obstructions, and stability.

· Check battery voltage, especially if the sonde is to be deployed.  Replace if low.

· Make sure all the bulkhead, and battery cover have been properly sealed and O-Rings are clean and have been lightly greased.

· Check and lightly grease cable connection.

* These are general guidelines and performance should be the final deciding factor for any maintenance.

· Calibrate all needed parameters, per SOP, annotating which ones have been calibrated.

· Pack instrument in case using the Multi-probe checklist.

After Use:
· Unpack

· Clean exterior of sonde, cables, surveyor, and case. Inspect sensors for damage.   Replace any expendables used (DI water, rags, and field sheets).

· Rinse sensors well (especially if decontamination was done using salt or detergent) observing conductivities (salt), or DO (detergent) to determine when all residue is removed.

· Perform Post-Survey Check per SOP.

· Clean sensors.  Replace storage cup per SOP.

· Store sonde.

Annually (before fist use for the year): 
· Replace Optical DO Cap, upgrading the Firmware as needed.

· Do a thermistor QC check.

· Do an inspection as outlined in ‘Before Use’ above.

· Service or replace any sensors as required.

As needed:

· Any testing, cleaning, servicing, battery or sensor replacement, o-ring cleaning/greasing, or replacement.

· Maintain moisture in Storage/cal. cup.

· Replace internal 1225 button battery approximately every two to three years.

SURVEYOR 4 

Before Use:
· Make sure battery is fully charged (This takes about 3 hours from a low battery).  Most (almost all) calibrations are done using the Surveyor 4 (SVR4) sooooo…. Leave enough time after the calibration to assure the battery is fully charged before being sent out.

· Check connection to the sonde.

After Use:
· Clean and/or dry if necessary.

· Check battery voltage to determine if enough charge remains to do the Post-Survey Check.  Charge battery if too low.

· After doing Post-Survey Check recharge battery and put away.

As needed:

· Clean.

· Maintain charge

· Replace main battery and 3.6 volt coin cell as needed, taking care that the o-ring is in good shape, greased, and in the channel in order to maintain the seal.  Coin cell batteries last about 3 years.

Other Accessories

· Check cable connections and insulation for damage.

· Check and clean cases.

· Make sure auxiliary battery is charged.

Issues in Calibration

I’m sure all of you know most of what’s written here and most of you probably know all of it, but I wanted to write things down as they popped into my head more as a check list or reminder.  Please read it through once for me.  If you find it worthwhile hang onto it, if not, remember to recycle.

Lab calibration is the one time you have the most control over the factors affecting the various sensors, and the data they produce.  Care taken during calibrations will result in more stable, accurate field readings, and lessen the likelihood of qualifications or censures during the post-survey check.  Preparation of standards, rinse protocols, observation of equilibration times, careful observation of sensor performance and reactions to conditions are all part of accurate calibrations.  Little things can make a big difference.  Inadequate rinsing can leave contaminants on the sensors, too long or short a wait time before calibrating can result in the sensor not being at equilibrium or in KCl leaching from the reference cell in sufficient quantities to affect readings.  This can cause poor calibrations which will in turn give inaccurate data.  As an example; prior to a SpCond. calibration at 1413 µs/L, inadequate rinsing has left contaminants affecting conductivity readings.  In addition, too long a wait time has resulted in KCl leaching from the reference cell adding let’s say 20 µs/L in the initial reading.  While an initial reading of 1433 µs/L is possible on a newly installed or cleaned sensor if the reading is due to poor procedure, calibration at this point will cause the reading to be 20 µs/L lower than the actual value.  While this problem may never be noticed … if a proper protocol is followed on the post-survey check, a correct reading may make it appear as if the sensor has drifted 20 µs/L, causing the data to be censored.    

Mistakes will happen.  When they do, don’t try to hide them, we all make mistakes.  Correct the problem if it’s still possible to do so, if not, record the mistake in the calibration book and let the investigator who’s data is affected and the QC officer know by e-mail, keeping a copy in a file (i.e. Survey Notes 20_ _).  

Be observant if something doesn’t look right find and correct the problem before proceeding.

ALWAYS

· Follow ALL SOP guidelines exactly, paying particular attention to the following points.

· Visually inspect sensors before starting calibration.  Pay particular attention to the coating on the Optical DO sensors (some coating missing is alright but replace if area is greater than 50%).  Look for wrinkles or bubbles if using a Clark Cell DO sensor.  Check pH sensor for cracked/broken glass or bubbles, and the reference cell for contaminated junction, and for leaks during the first rinse.  All sensors should be free of debris and contamination.

· Make sure the reference cell is filled as needed, adding the KCl tablets that are available will extend the useful life (One at each refill is suggested when sampling in low-ionic waters, three when deploying),

· If replacing batteries, make sure the sealing o-rings are free of debris (even a small fiber on the o-ring can cause a leak) and LIGHTLY greased (heavy grease can cause leaks) and that the cover is securely tightened.   Replace o-rings that are damaged or flattened.

· Make sure all cable connections or caps are LIGHTLY greased and watertight.  

· Make sure all sensors are clean before starting a calibration.  Although a dirty sensor can be calibrated, if the water being tested removes some of the contaminant on the sensor the readings may be off.  Repeat, start with clean sensors.

· Rinse protocols as given in the SOP are minimum required.  Rinses should be continued until SpCond. readings are normal for filtered DI water.  This can be a particular problem when sondes have been decontaminated using a concentrated salt solution, or when calibrating with a high value SpCond standard or most pH buffers. In the past, soaks, in conjunction with (up to) 20 rinses have been required to achieve a good stable reading in filtered DI water, after decon.  If we ever return to detergent as a decontamination agent extra care needs to be taken to assure its removal as it has a tendency to coat the sensors and is not that easy to detect.  Inadequate rinses can result in erroneous calibrations/checks.

· Unless there is a large temperature difference between the sonde, the calibration standards, and/or the ambient temperature, most well functioning sensors will equilibrate within 2-3 minutes.  Waiting too long (> approximately 10 minutes, you can tell by looking at the SpCond readings)  can cause issues for SpCond., and pH calibrations as KCl leakage from the pH reference cell can changing the initial reading resulting in a inaccurate calibration.  Note:  if there seems to be a problem of the SpCond rising too quickly while waiting for equilibration check the o-rings on the reference cell body and where the junction connects to the body for leaks.  Replace as needed.

· Always watch the changes in readings to determine when a sensor has equilibrated, and to observe for any abnormalities.

· Conductivity calibration for the sondes we now use includes a 0.0 µs/L calibration which is done after cleaning and drying the sensor.   This is not done all the time but at least once a year and checked regularly before calibrating.  The remainder of the calibration/linearity check is the same as in the past.  Carefully following rinse protocols and observing the sensor readings.

· When calibrating pH always start with 6.86 std unit buffer going to a 4.01 in more acid waters or 9.18/10.4 in alkaline waters (Hoosic/Housatonic basins in particular) and checking/ calibrating either 9.18/10.4 or 4.01.  Always try to bracket pH ranges expected.  Hydrolabs will now do a 3 point calibration if desired.  Watch for stability of readings when calibrating, and be careful not wait too long before calibrating as leakage from the reference cell can cause changes to the reading over time.  Try not to touch or get very close to the sonde, it can also cause the readings to change

· During LDO calibration care should be taken to make sure the water is aerated but not excessively, and that the calibration cup is closed but not tightened to prevent  any pressure build-up in the cup (this will have the same effect as a rise in barometric pressure).  Temperature stability is also very important a change of > 0.5°C during calibration can cause an inaccurate calibration.  This shouldn’t be as difficult here as it was at 627 Main.  The HVAC is very stable here.

· Carefully annotate where required and don’t be too cryptic.  Someone else will have to make sense of what you wrote years later.  Try to standardize entries as much as possible.

· The low-ionic standard will degrade more quickly than the other standards.  While it can be used even if it isn’t fresh, keep in mind that the SpCond. and pH will slowly drop as it ages.  Fresh standard usually reads approx. 78 µs/L for SpCond. and the pH approx 6.9 std units.  The purpose for this check is that pH measurements in low-ionic conditions are difficult at best usually resulting in a reliability of < 0.5 std. units with special precautions, less for our field sensors.  A good LIS check gives us more confidence in the readings in our low conductivity waters.

· The DI water check is mostly for the calibrator as it represents worst case conditions from a conductivity and pH standpoint, and so is a good first indicator as to when a sensor isn’t functioning at 100% as well as showing what the sensors will do in conditions more difficult than are usually found in the field.

· When putting the sonde away for short term storage (between surveys) rinse well and put a small amount of pH 4.01 on the storage cup.

· Finally at least twice a year (pre and post survey season) do a QC check of temperature (at warm, room, and cold temperatures) compared these against the certified lab thermometer.

STANDARDS PREPARATION

All standards preparation should follow exactly the procedures outlined in CN004.24 SOP Water Quality Multiprobes.  Be as fussy and particular as possible.  Again this is one of the factors you have some control over which can greatly affect the quality of the final data.  Care should be taken that all glassware is clean, that rinse protocols and the SOP are strictly followed.  All liquid measures should be read at the bottom of the meniscus.  Please keep in mind that the glassware is marked either to contain (TC) or to deliver (TD).  Our volumetric flasks are TC but the pipettes are TD.  Remember TD means after the liquid has drained by gravity touch the tip of the pipette to the side of the neck of the flask.  DO NOT BLOW OUT THE LAST DROP(S)!!!  Never assume a lost drop of stock solution or a few grains of powder won’t make a difference.  It may not by itself, but inaccuracies are cumulative.  A shortcut here, a little carelessness there, each seemingly insignificant, can resulting in inaccurate calibrations, and data in the end.  Unfortunately these types of errors are difficult if not impossible to quantify so inaccuracies can become significant but remain undetected.  Keep track of the age of the standards.  Most will keep well for two weeks or so some for a month before needing replacement.  pH 4.01 will develop a growth if kept too long.  Clean all containers when new standards are made, and label with the new date.  There are two amber 1 L bottles for each standard, but only make one at a time unless 2 L will be needed. 

(While most of this can be found in the various manuals I thought it might be easier to try getting most of it into this short write-up.)

Things change and as I said everyone makes mistakes.  I’ve tried to catch mine but am sure I’ve missed some.  Expect find some of mine and to make a few of your own, but always try to do the best you can.  I’m sure I’ve missed many other points and would have liked to improve on this if there was more time.  In spite of this I hope this, with the training sessions, will make getting up to speed a little easier.

