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Did it fix it? 
How do you 

know?

C. What was done to try and fix the problem? 
The audit finding indicated the importance of 
consistency with calibration, which could be 
done by making sure a procedure, placed within 
easy access, was followed exactly by all staff. In 
addition, all staff attended a meeting to discuss 
the importance of a good DO probe calibration. 
 
These 10 steps were clearly written and 
accessible for a water saturated air calibration:  
 
1. Fill a bottle with DI water to the line indicated 

(1” from the bottom). 
2. Cap and vigorously shake the bottle. 
3. Take a Kimwipe and dab (very gently, not 

rubbing the membrane) any droplet of water 
from the probe. 

4. Place the probe in the bottle quickly.  
5. Let the bottle sit for exactly 30 minutes using 

the egg timer on the bench.  
6. Make sure the room temperature meets the 

requirements of 17-23oC and record. 
7. Record barometric pressure from the meter. 
8. Press the Calibrate button and record. 
9. Compare the calibration value to the oxygen 

saturation chart using the barometric pressure 
and DO meter calibration temperature. If the 
calibration value is off by more than 0.2, 
check for problems. 

10. If the problem can’t be solved let the 
supervisor know. 

 
D. Monitor the Corrective Action  
Each day’s calibration is 
reviewed to make sure it is 
within expectations 
compared to the 
oxygen saturation 
point. There was only 
one time in 20 sets that 
the blank was just high, 0.3 mg/L. The 
calibrations have been determined to be done 
well and in control, the problem has been fixed 
as seen by the stable blank results (and lack of 
negative blanks). Eventually the lab went the 
next step when replacing equipment by 
purchasing an LDO probe. 
 

Corrective action example 2 
 

“If you do not know how to ask the right 
question, you discover nothing.”  

– W. Edwards Deming. 

A. What was the problem? 
The ICP LCS failed for beryllium (Be), at 80% 
recovery. The control limits are 85-115%. 
 
B. What caused the problem? 
Not sure why Be failed, all other parameters 
recovered well (~95-105%). The other standard 
solutions passed. Re -prepared and reanalyzed 
the samples for Be. The next LCS passed.  
 
…This is an example where the cause isn’t really 
dealt with and it is chalked up to a random 
occurrence. The analyst needs to ask more 
questions…experience helps here too, if all the 
other parameters passed, it’s even more 
interesting of a problem that only Be failed. One 
key to ICP analysis is interferences – method 200.7 
lists V and Ce as interferences, but looking at 
6010B, titanium is listed as an interference.  
 
Taking another swipe at this… 
 
Reviewed the peak for beryllium in the LCS. There 
is a titanium (Ti) peak to the left of Be 313.107 (see 
image below). The LCS that failed contained 
both Ti and Be mixed in the same solution (which 
is a different mix from the calibration and 
verification standards). Typically titanium is not 
included in the LCS with Be since it is rarely 
requested for analysis. But still …how did this not 
show up in the interference studies?  
 
Reviewed the interference study data, there was 
no data that showed there was an interference 
for Be from Ti! Reviewing spectra from the 
interference study there was one background 
point on the right side of Be peak, and now there 
are two background correction points, one 
added to the left. Adding the background 
correction point to the left caused the problem 
when there is Ti present, since that intensity is 
subtracted out …resulting in a low result.  
 
C. What was done to try and fix the problem? 
Removed the left side background correction 
point. Analyzed a Ti standard at 50 ppm and 
there was no interference on Be 313.107. 
Reanalyzed the LCS that had previously failed 
low, now the recovery of all parameters pass 85-
115% and Be recovery was 92%. Removing the 
added correction point fixed the problem, which 
is seen with the passing LCS. 
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A GC/MS system is initially “auto-tuned” using 
PFTBA (perfloro-tri-nbutyl amine)  as a means of 
optimizing the instrument for maximum sensitivity 
while providing mass resolution for specific 
masses designated in the tune algorithm over the 
range of masses being analyzed.  Once tuned, 
the analyst then runs a specific analytical 
method. 
 
 Two main GC/MS analytical methods were 
ultimately developed, one for volatiles and 
another for semivolatiles. Both of these methods 
were developed as “full scan” GC/MS.  Although 
SIM has been around for 15 years or so, it is just 
now becoming widely used.  Back in the late 
1980’s, as part of the CLP (Superfund) program, 
the EPA established “target” tune criteria for BFB 
(volatiles) and DFTPP (semivolatiles) as a 
mechanism to ensure generation of uniform mass 
spectra among all laboratories generating and 
reporting environmental sample results for 
compliance testing. These target tunes were 
designed to actually de-tune the mass 
spectrometer to meet specific criteria established 
for the fragmentation pattern of either BFB or 
DFTPP.  
 
It’s this de-tuning process that sparks discussions 
when we audit labs performing SIM analysis.  We 
get it.  Sensitivity is critical for all target masses (in 
order to obtained the desired lower LODs), and 
thus “de-tuning” the instrument is counter-
productive.  Additionally, with SIM we are 
focusing on a handful of key masses (actually, 
m/z) and so other interferent or non-essential 
masses are filtered out.   These are the arguments 
used to support a position that conventional 
BFB/DFTPP target tunes have no relevance to SIM 
applications. 
 
We agree that using conventional BFB/DFTPP 
tuning criteria is inherently problematic, but we 
lack an acknowledged alternate approach.  
We’re hoping that we can all agree that some 
tuning process is required.   
 
We posed the question to the EPA’s Methods 
Information Communication Exchange (MICE), 
although it was framed in terms of method 8270, 
as that is the base method typically used for SIM.  
MICE provided the following response (which we 
modified to include 8260) – with which we agree 
and we will hold labs to. 
 

Methods 8260 and 8270 require a tune check 
be performed prior to analysis, note the use 
of the word "must" below: 
 

 …GC/MS system must be hardware-
tuned to meet the criteria … for a 50 
ng injection of BFB/DFTPP. Analyses 
must not begin until the tuning criteria 
are met. [8260B § 7.3.1, 8270C § 7.3.1] 

 
 The GC/MS must be tuned to meet 

the recommended BFB [DFTPP] criteria 
prior to the initial calibration and for 
each 12-hr period during which 
analyses are performed.  [8260C § 9.2, 
8270D § 9.3] 

 
MICE went on to add that,  
 

Because the word “must” is used in the 
guidance and not “should” or “may”, a 
tune has to be performed by full scan, 
even for SIM work. The tune requirement is 
not just for library checks, but is also 
designed to demonstrate that the mass 
spectrometer is in control. Many 
laboratories have suggested that 
documenting a successful auto-tune 
report at the beginning of each shift 
should work, however the use of phrases 
such as “must” or “shall” in the methods 
make the specific procedure unalterable. 

 
In summary, if you do not perform and 
pass a DFTPP check, you cannot call the 
method 8270C or 8270D.  It would be 
considered a modification of the method. 
 

There’s no ambivalence in the method 
language, and, as MICE points out, SW-846 with 
all its “guidance” disclaimers, states that, “The 
words "shall," "must," or "require" are used to 
indicate aspects of the method that are 
considered essential to its performance, based 
on sound analytical practices (e.g., an instrument 
must be calibrated before use).”  Consequently,   
a tune which meets BFB/DFTPP criteria becomes 
a requirement of the method, whether used to 
perform full scan or SIM analysis. If a laboratory is 
not performing a full scan mode tune check 
before each SIM analysis run, it will result in a 
deficiency. 
 
The rules may not always make sense, but we do 
not make the rules; as a primacy state our role is 
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