Control Charts In
Environmental Chemistry

Establishing Contrel Limits
And
Trend Analysis
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Goal of this Discussion

Start to figure out hew te: moyve from the
theoretical to the practical.

Begin builaing a list of items; that shoeuld
Pe considered in establishing procedures
for creating and using contrel charts.

I have no answers, enly guestions.
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Outline

What a contrel chart does and doesn't tell
\Vou.

What data should be used to bulld a
control chart.

What do yeu do Withra contrel chart 6nce
you have ene.
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References
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Standard Methods for the Examination of
\Water and Wastewater, 20t ed, Method
160)20)

NIST/SEMATECH e-handbook of Statistical
Methods, Chapter 6, Section 3
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http://www.itl.nist.gov/div898/handbook/�

What a Control Chart tells you

ldentifies variations from your routine
Performance

s Common Varation (nermal precision)

a Special Varation: (theeretically attrbutable to
Specific event)
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What a Control Chart doesn’t tell
\Vou

A Control Chart does not necessarily tell
you If yeu' are doing goed er doing had
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What data should go in a Control
Chart?

Allfresults? Just these passing QC?
SeMEetnIng 1IN ketween?

Laboerateries need te develop a pelicy. on

What data dees and dees not go In control
charts
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Iltem 1 to Consider

8000B' 8. 7.7 Results used 0 develop
aceceptance criteria should meet all ether OC
criteria associated with the determinative
method. koK Instance...recoveries...should he
generated from samples analyzed after a valid
GC/NS tune and a valiatinitial calihration:.

382 /0D (11.3.4:2) allows: up te' 10% of
compounds te exceed 20%RSD in ICAL., Should
QC from these compoeunds e in contrel charts?
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Iltem 2 to Consider

Analysisiof an LCS (LLFEB) fails. A re-
analysisipasses. Should first, second, or
Poeth of these analyses go In contrel chart?

= An LCS represents the entire system (both
prep and analysis). Both analyses represent
just one prep.

x \What about Voelatiles or AuteAnalyzers?
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Iltem 3 to Consider

Should MS' recoveries used in control
charts be limited to a minimum
spike/background ratie? e.qg. 1/5

8000B (8.5.4.1 and 8.7.8)

m (8.5.4.1) Acceptance criteria are a function of
Spike concentration.

 (8.7.8) SpIking Levels should' e within a
factor of 2.
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2-Methylnaphthalene MS recoveries
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MS/MSD: with High Backround
Remoyved

Plotted: 63

Limmit=: S2.6

Rejected: 42

Stdw: £.94
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Item 4 to Consider

Should ‘wWild* recoVveries be excluded from
control charts? e.g. >200% oer <0%

3000B (8. 7.9)" Den't discard data that
deesn’t meet preconceived noetion of
aceceptanle. Use an outlier test.
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Item 5 to Consider

Should MSDs and LCSDs be included i MS
and LCS charts?

s How would eutlier tests be Impacted i they,
are included or excluded?
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Establishing In-House Limits

UCL=+356
< UWL = +2 6
A
m
3
< Mean
s
A
.<
LWL =-29
LCL=-30

EPA/State Lab Meeting,
November 17, 2010 Tallahassee, FL



Iltem 6 to Consider

Should there be a limit to In-house lImits?

8000 8.5.4 Recoveries should e 70-130
= Are limits of 63% to 1149 OK?
s Are limits of 5% to 180% OK?
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Evaluating Data from 3s Control
Charts

1511 374 ehservations will fall eutside
controel limits With ne assignahble cause.
(NIST Handboeok Section 6.3.2.1)
Othenrnvise, a special varation IS the cause.

(SM 1020 states 1/100)

x [hisiIs true only when using 3s limits (as
Oppesed ter method defined) that accurately.
represent the randem variability: of the
method.
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Evaluating Data with Control Charts

Exceeding a Control LLimit:

x SM1020112 () Discontinue analysisianad
COrrect the problem.

s SM 1020 14 Qualifying' datal dees not
eliminate the need to take corrective actions...

s Methoed 8000B 8. 7.4. Once the proklem has
peen Identified and addressed ...
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WECO Rules

(from NIST Handbooek)

What are the WECO rules for signaling "Out of Control”?

WECO stands for Western Electric Company Rules

Any Point Above +3 Sigma

2 Out of the Last 3 Poimnts Above +2 Sigma
+2 ¢ LIMIT
4 Out of the Last 5 Pomnts Above +1 Sigma
+1 g LIMIT
8 Consecutive Points on This Side of Control Line
CENTER LINE
8 Consecutive Points on This Side of Control Line
-1 LIMIT
4 Out of the Last 5 Poimnts Below - 1 Sigma
----------------------------------------------- 2 ¢ LIMIT
2 Out of the Last 3 Points Below -2 Sigma

Any Point Below -3 Sigma

Trend Rules: 6 1n a row trending up or down. 14 1n a row alternating
up and down
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SM 1020 Section 12c
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Cyanide LL.CS Recovery: (are all out of
control situations really eut ofi contrel?)

Plotted: 66

Limit=: 90 - 1

Rejected: O

4= 51 .6-1173

13 17 21 25 29 33 37 41 435 49 53 =T &1 53
11 15 149 23 27 =1 35 349 43 47 =1 55 =9 B3
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Preventive Action from Trend
Analysis

Plotted: 54

Lirmit=: 90 - 1

Rejected: 2

Stelw: 3.99

Mean: 97 .4

2= 59.4-105

J=: 85.4-109

4= 51 .4-113

EPA/State LLab Meeting,
November 17, 2010 Tallahassee, FL




Iltem 7 to Consider

Clearly identify, When a: corrective action
(root cause analysis) Is reguired. (or at
least try te.)
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Item 8 to Consider

Should an LCS (LEB) failure outside of
method defined acceptance: crtera
[ecelve the same level of corrective action
as perhaps reguired by an LCS failure of
IN-hoeuse limits at 3s lImits?

s Method defined limits: may. be tighter or Wider
than 3s the normal variation of the data.

m Usually eptional toer calculate in-house limits
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Summalry.

EStallish procedures

to define what data

QOES INto control charts

s Control charts shoulc
represent the nerma

s Control charts shoulc

Include all data that
variation of the method

not Include data

generated when a knewn preblem (special

Variation)' IS; present.

(BO00B 8. 7.7)
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Summalry.

Develep precedures to define how: control charts
are evaluated.

= WheniIs corrective action, beyond re-analysis or
gualifying data required?

= Are results from In-house 3s limits evaluated
differently’ than these from methods with defined
lIMItS?

= Don't bex yoeurself In with teo restrictive corrective

actions beyond those defined by the method or
accreditation standard.
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