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Water sample measurements are assigned a quality flag by the analyst or sample collector.  Flags may be altered later based on information that was not available at the time of original sample collection or analysis.  Good data requires no flag but problem data is flagged to alert users of quality issues or other factors that may influence their study.   Before assigning flags and comments, please read how to properly apply them from the notes below.    
Important Notes

· In general, there should never be a “1,” “2,” "3," "4" or "5" flag without a comment (there may be a few exceptions).
· For a "9" flag, we may not have an explanation as to why the sample was not taken, so a comment may be missing.  If no notes were written, it is it difficult, if not impossible to know why samples were not taken.
· Although very similar to WOCE quality flags, these are not valid WOCE flags.
· When more than one flag is required, enter in numerical order with no comma or space between them. For example, 36 would be used for replicates that are outliers.
· If flags “5” or “9” are used, a PAD value (-99.0) will be entered for the data when it is processed for archiving.

· DO NOT use any flag if you never intended to sample water from that Niskin in the first place.  For example; on Line P, we do NOT plan to take water for IOS from the ONAR or UBC Niskins, so the value is -99.0 but there is no flag entered.
· If there is a problem with a data point, regardless if the value compares well with the ctd sensor, the flag and comment should remain to alert everyone of the problem unless it was found to be erroneous by some other means not related to the sample collection or analysis.  This would include data entry errors as an example. 
· During post-analysis data process, there may be a recommendation that a flag be adjusted, based on comparisons with sensor data or other related analyses. For example, it may become clear that a bottle closed before or after it was fired. Or, where replicates are Chauvenet outliers, it may become clear from comparison with CTD sensor data that 1 is out of line and the other value is good.
· There should always be a comment in the worksheet when a Niskin bottle had a known or suspected problem.  A comment is better than a flag at this point in the process, since there is no requirement for brevity. If a flag tends to receive more attention than a comment, and comments are not being entered or looked at, then a flag is a good idea to alert the user of Niskin integrity issues.

· If a problem arises that seems very unlikely to have affected the result, so that a flag 3, 4 or 5 are not justified, enter a 2 flag plus a comment. If subsequent post-analysis data processing suggests there is a problem, the flag may be adjusted later.
· Bucket Samples:  If surface bucket samples are collected but the specific parameter you are responsible for is not, comment that it is a bucket sample and indicate that it is a PAD (-99.0) value.  This will leave samples Ids in numerical order for more efficient processing.

	Table 1.  IOS Quality Flag Values and Definitions


	Flag
	Value Definition
	Description (See Examples in Table 2)

	1
	Sample for this measurement was collected but not analyzed.  Sample lost
	Sample was collected but lost due to some unforeseen circumstance.  Broken sampling vessels after collection and program crashes during analysis fall into this category.

	2
	Acceptable Measurement
Potential problem noted in sampling or analysis but effect appears to be insignificant OR a single value was chosen from replicates because one was deemed to be a poor measurement and the other good.
	Used to clarify that the quality of the sample is OK.   The measurement is "acceptable" but something minor (sampling or analysis problem) has been observed.  Something may have been unusual in the analysis but the data look good.

	3
	Questionable Measurement (Probably Good)
Potential problem noted; value not clearly affected.  Problem noted in sampling or analysis OR poor agreement between replicates OR an outlier in comparison with sensor data.
	Sampling or analysis issues that cannot be verified to have not caused a problem.  A value that is out of line when compared to one other relevant analysis or CTD sensor (we can’t be 100% sure that either of them is correct).  Data that looks slightly odd, minor outliers in profile or in plots against salinity or in comparison to a relevant analysis or CTD sensor, with no noted problem in sampling or analysis to explain it.  Replicates that vary beyond what is acceptable by a properly applied statistical method for the determination of outliers but with no evidence in support of throwing either one of them out.  Outliers would be flagged as a “3” due to a suspected misfire or error in sampling and may be upgraded or downgraded after further investigation.  These data are PROBABLY SAFE to use at your own risk.  

	4
	Poor Measurement (Probably Bad)

Problem noted in sampling, analysis; value clearly affected, but not so bad that it might not be useful OR poor agreement between replicates OR an outlier in comparison with sensor data.
	Use when a problem is KNOWN to have an effect on the value, but possibly not a major effect.  Post-analysis data processing may show how severe the problem is and a change to 5 may be recommended.   Use if a value looks a little out of line in comparison to at least two other relevant analyses and sensors.  These data are PROBABLY BAD. Use only with caution.  

	5
	Measurement not Reported (Bad)
Value is obviously bad or unavailable. Serious problem noted in sampling or analysis or severe outlier in comparison with sensor data.
	A value that is clearly unreasonable therefore it is not reported.  Value is totally unrealistic and there is no point reporting the value.  This is often due to fatal analysis problems.  Put a "-99.0" (Pad) value in place of a final value.

	6
	Mean of replicate measurements
	Use this only on the final QF tab of the spreadsheet where you average the two values obtained from the replicates.  If the replicate outliers are flagged for rejection via statistical criteria and there is good reason to throw one of the values out, DO NOT average the duplicates. Report the one you determine to be correct with a flag 2 rather than 6, and enter a comment like "dup not used."   Replicate analysis and table of replicate data must be included in the metadata file.

	9
	Sample was planned for this measurement from this bottle but was not collected
	Use if Niskin bottle didn't fire or if sample was not collected.  You will need to insert a row for this in the data spreadsheet as no sample was analyzed.  Put a "-99.0" (Pad) value in place of a final value.


	Table 2.  Analysis Specific Examples

	Flag
	General
	Nutrients
	Dissolved Oxygen
	Chlorophyll-a
	Salinity
	pH

	1
	
	· Broken nutrient tube

· Nitrate not analyzed in anoxic water

· Frozen test tube overfilled and broken
	· Broken oxygen flask
· Program crash during titration
	· Sample was collected but not filtered (it was forgotten)
	· Salinity bottle broken
	· Sample lost because cell broke

· Stopper fell out causing sample to leak out

	2
	· Appears to be an outlier but there may be  a valid reason such that the sample was collected in an eddy
	· Crack in the nutrient  tube but the NSP data look perfect
	· Niskin integrity compromised

· Niskin was leaking but sample is fine
	· Particles and/or zooplankton noted on filter or removed from filter
	
	· Small bubble in cell

· Turbid sample

· Copepod in cell

· Chip or crack in optical path

· Slight loss of dye upon addition

	3
	· Poor agreement between replicates but unclear why
· Suspected misfire or mis-sample
· Sample doesn’t fit depth profile
	
	· Bubble on colorimeter lens 
· Sloppy titration curve

· Sample titrated twice and values added together

· Any uncertainty in the chosen endpoint 
	· Samples sat in the fridge for >12 hrs prior to filtration

· Variability of reps > 15%

· Filter was stuck to side of vial and only half submerged in acetone after extraction
	
	

	4
	· Misfire or severely compromised Niskin bottle
· Replicates vary unacceptably from one another
	· Frozen test tube cracked and sample may have been contaminated during thawing
	· Significant bubble in the oxygen sample

· Titration endpoint was overshot

· Data point was a large outlier against CTD DO and depth profile 
· Any major ambiguity in the endpoint


	· Filter was askew

· Filtration volume uncertain due to large spill

· Sample took >1 hour to filter

· Data point was a large outlier against HPLC and fluorometer 
	· Salt crystals found under cap

· Insert  missing
· Rust particles found in sample
· Insert not seated properly due to screw cap not being tightened
	· Large bubble in cell

· Significant loss of dye upon addition

· Stopper severely contaminated

· Optical area severely damaged
· Turbid sample

	5
	· Niskin was sampled but the analysis results were lost for some reason

· Value lost due to operator error


	· Phosphate sample clearly contaminated
	· Software crash during oxygen titration

· Titration crashed midway and could not be resumed

· Stopper came out of flasks or flask broke
	· Forgot to acidify chlorophyll sample

· Sample holder turned so that no light getting into fluorometer
	· Unstable readings

· Not enough water
	

	9
	· Niskin did not close

· There was no water left in the Niskin

· The Niskin was emptied before it was sampled

· Sample collection was simply forgotten
· Certain samples not mentioned in the analysis though they were ticked off on the rosette log
	
	
	
	
	


	Table 3. Notes and Edits

	Date
	Author
	Comments

	December 6, 2012
	KS
	Edited flag definitions to their final form.  Amended the descriptions to reflect these changes.  This document is a work in progress.

	Feb 28, 2013
	GG, KS
	Edits to contents under “Important Notes” and descriptions of the flag values.  Moved definition from description header to Definition header.
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