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Management Perspective PP73 - PP84

Under the auspices of the Prairie Provinces Water Board, a quality
assurance program was initiated for assessing and improving the comparability
of water quality data generated by the Federal Water Quality Branch Saskatoon
Laboratory (ECS) and the Alberta, Saskatchewan and Manitoba provincial
laboratories.

In the first phase of this program, interlab studies are conducted
bi-monthly on some 40 parameters involving about 200 analytical procedures.

Twelve studies were sent out in the period from September 1988 to
August 1989. These studies dealt with analyses of trace metals, major ions,
nutrients, and physical parameters in natural and spiked water samples. The
reference water samples are typical of the surface waters found in the various
regions.

A number of key analyses were identified to be out of control and
promptly brought to the attention of laboratory managers to help improve the
quality of their data, and to help them to re-evaluate their internal quality
control procedures. However, two laboratories had an excessive number of
flagged results and generally failed to make improvements in their weak areas.

Dr. J. Lawrence
Director
Research & Applications Branch



PERSPECTIVE DE GESTION PP73 - PP84

Sur les auspices du Conseil des Eaux des Provinces de Prairie, un
programme d’assurance de la qualite a ete initie pour evaluer et ameliorer la
‘comparabilite des. resultats d’analyse des eaux de surface fournis par le
Division de Qualite des Eaux a Saskatoon et le Laboratoire National de Qualite
des Eaux, ainsi que les laboratoires provincials de 1'Alberta, Saskatchewan, et
Manitoba.

Suivant les reglementations de projet de l'assurance de qualite de
I'INRE, six etudes d’assurance de la qualite ont ete menees entre Septembre
1988 et Aout 1989 (soit une tous les deux mois). Ces etudes ont ete porte sur
I'analyse des composes metalliques a 'etat de trace, des principaux ions, des
substances nutratives et des parametres physiques a partir d'un eventail
d’echantillons typiques.

Dans ce rapport annuel, on presente et on evalue les donnees que nous
ont fournies treize laboratoires (pour la periode precitee) ayant eu a determiner
40 parametres en faisant appel a deux centaines environs de methodes
analytiques differentes.

On a constate que les resultats de certaines analyses cles s’ecartaient trop des
marges d’erreur permises. Les directeurs de laboratoires vises en ont ete
informes ce qui leur a permis de se rendre compte qu’ils doivent reevaluer les
methodes de controle interne de la qualite et produire des donnees plus
exactes. Cependent, il y avait de numbreuses resultats indiquees pour deux
laboratoires, et il leur a manque d’ameliorer leurs techniques faibles.

Dr. ]J. Lawrence
Directeur :
Direction de la Recherche et des Applications



ABSTRACT

This compiled report of twelve quality assurance studies evaluates the
chemical analysis of surface waters for laboratories in the Prairie Provinces
Quality Assurance (PPQA) program. This report, which covers the period
from September 1988 to August 1989 (QA studjes PP 73 to PP 84), describes
the following: study design, treatment of data, performance indicators, and
comments on individual laboratory performance.

A single bimonthly study consists of 4 standard reference samples of
known values. Half of these samples are for trace metal analysis at two
levels. The other half of the samples are analyzed for 25 major ion, nutrient
and physical parameters. Altogether, 200 analysis methodologies with their
analysis results are tabulated in the data summary. Since other laboratories
in other QA programs analyze the same samples, all results are reported in
the data summary so that statistical analyses are more accurately made.

Each monthly report, in conclusion, summarizes laboratory performance.
Good performance (and compatibility) is indicated by the lack of flagged
results. More than several flagged results indicates poorer performance.
Results are flagged by two criteria: those that exceed the 10% or 1 Standard
Deviation Test, and those that are statistical outliers according to the Grubbs’
outlier test.

Generally, analyses were performed well, nevertheless, a number of key
analyses were identified to be out of control and promptly brought to the
attention of laboratory managers. Two laboratories in the PPQA program
had an excessive number of flagged results and have generally failed to make
improvements.




RESUME

Ce rapport annuel regroupant douze études sur le contréle de la qualité
(CQ) présente une évaluation de l'analyse chimique des eaux de surface pour
les laboratoires des Provinces de Prairie. Dans ce rapport couvrant la période
de Septembre 1988 a Aofit 1989 (études CQ PP73 & PP84), on décrit les aspects
suivant du controle se la qualité: conception des études, traitment des
données, indicateurs d’exactitude et commentaires sur la performance
individuelle des laboratoires.

Une étude bimestrielle individuelle porte sur quatre ou cinq échantillons
de référence de valeurs connues. On utilise la moitié de ces échantillons pour
analyser la teneur en métaux a I'état de trace a deux niveaux. Les laboratoires
utilisent 'autre moitié des échantillons pour faire rapport sur 25 principaux
ions, des substances nutratives et des parameétres physiques & partir d'un
éventail d’échantillons typiques. Environs 200 méthodologies d’analyse et
résultats individuelles sont ensuite rassemblés dans un résumé des données.
Puisque les autres laboratoires des programmes de contréle de la qualité
analysent les mémes échantillons, on peut, grace aux résultats présentés, faire
les analyses statistiques plus précises possibles.

A la conclusion de chaque rapport bimestriel, on trouve un résumé de
la performance des laboratoires. L'absence de résultats indiqués indique une
bonne performance (et la comparabilité des données). S'il y a plusieurs
résultats indiqués, c’est que la performance a été plus faibles. On indique aux
résultats en fonction de deux criteres: s'ils divergent de plus de test de 10%
ou lgecsieviation standard et, selon de Grubbs, ils sont des valeurs statistiques
rejetées.

On a constaté que les résultats de certaines analyses clés s'écartaient
trop des marges d’erreur permises. Les directeurs de laboratoires visés en ont
été.informés ce qui leur a permis de se rendre compte qu‘ils doivent réevaluer
les méthodes de contrdle interne de la qualité et produire des données plus
exactes. Cependent, deux laboratoires ont un nombre excessif de résultats
efronés (indigés *) et n‘ont jamais montrés d’‘amélioration de leurs points
faibles. '
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Introduction

As part of an on-going study, the Quality Assurance Section, NWRI
in Burlington, Ontario, has been sending reference water samples
bi-monthly to chemical laboratories participating in the PPWB program.
This report summarizes the most recent PPWB interlaboratory quality
control studies: PP 73 and 74, for the months September and October,
1988. These two studies dealt with trace metals, major 4dions, nutrients
and physical parameters. The levels were high for metals, and low for

major ioms.

Study Design

Four vater samples were submitted to each laboratory for chemical
analyses. Two samples were submitted for trace metals analysis, while

the remaining two were submitted for major ions, nutrients and some

physical measurements. The folloving is a breakdown of the four
samples:
PP 73 - Sample 1 - 125 ml, DA* for trace metals (3% HN03)

Sample 2 - up to 1L, major ions etc., stored at 4°c

PP 74 - Sample 3
Sample 4

1L, SE* for trace metals (0.2% HNO,)
up to 1L, major ions, etc., stored at 4%

* for definitions see Appendix 1

Treatment of Data

Each laboratory was asked to perform only those analyses which were
routine to their particular laboratory, using the general methodology
guidelines listed above. Results for these analyses were recorded on
report sheets provided with the QA samples. Upon receipt of the
Standard Reporting Sheets, the results were tabulated for each
parameter, first for each method reported, and then for all methods
combined. These data, and the resulting statistics are presented in the

Data Summary. (attached)



Preliminary data summaries (RAB # 88-14), including problematic
results, were sent November 2 or 10, and January 26. Each laboratory
vas given three weeks to notify us of any errors in data transcription,
compilation, or flags.

Performance Indicators

In the PPWB QA program, two types of reference samples are used for
the .accuracy assessment. Reference waters (RMs) and certified reference
vaters (CRMs) have Design Values for the stable parameters. Also;
regional samples are used occassionally as reference samples. The means
for the regional samples, and the Design Values (together called the

comparator) are used to test each reported result for accuracy.

Percentage deviations from the comparator are used as an indicator
for the laboratory head to determine the extent of the discrepencies
between the laboratory result and comparator as it applies to his
procedures. However, please keep in mind that at lov 1levels, high %
deviations are often seen, and may be misleading if interpreted too
strictly.

A result vhich deviates more than the greater of 10%¥ or 1 standard
deviation from the comparator is marked with an asterik in the data
tables and its value tabulated in the flags table (Table 1). Results
reported with an "L" (less than) or flagged with an "R" (rejectable) are
not used in the statistical calculations. Performance indicators are
fully explained in Appendix II.

Comments on Laboratory Perfg:mance

Results accompanied with a ’less than’ are difficult to appraise.
If a design value or mean is significantly lower than the detection
limit given by a particular laboratory, then that detection limit is too
high. Such a result is assigned an ‘HDL’ and is tabulated for each
laboratory in Table 1.




If, on the other hand, the detection limit reported is far lower
than the mean or design value; then the use of ’less than’ is clearly
inadequate and the result is flagged low. The magnitude of the
deviation from the mean in such a case is taken from the detection limit

given.

Attached are tvo tables 1listing flagged data by laboratory
(Table 1), and listing parameters for which there was a high standard
deviation (Table 2). The latter (formerly called a high coefficient of
variation) wvas generated with a new set of criteria to provide a more
accurate and more consistent description of difficult to analyse

parameters or levels. Your comments will be appreciated.

PPWB laboratories average number of deviations per sample was 2.7



APPENDIX I

Definitions of Types of Metals AnalySis

1. DA - Direct Aspiration

Vithout sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) ar Inuctively Coupled (Argon) Plasma
(ICAP or ICP). Standards should contain the acid equivalent of the

sample.

2. SE - Code for low level analysis

Analysis is carried out by one of the following methods:

1. Solvent extraction sample concentration followed by AAS.

2. Digegtion and concentration of aqueous phase followed by
ICAP.

3. Digestion of aqueous phase and ICAP analysis.

4. Graphite tube (flameless) AAS.



APPENDIX II

Performance Indicators

1. Circled Results

Results are circled in the data tables when a minor deviation from
the comparator has ocurred. (The comparator is the design value of the
reference sample, or the mean in the case of a biologically active
sample.) Circled results are in general greater than or less than 10%
from the comparator. At very 1low levels of analytes or with parameters
that are difficult to analyse, a greater deviation than 10% is allowed.
Under these conditions, a result is circled when it is outside one
standard deviation of the comparator. These circled results, though
acceptable values, are a varning to laboratory managers that the parameter
analysis should be investigated.

2. Rejectable Results

Each laboratory result is statistically tested to see if it is
outlying. Outlying results were caused by non random causes such as a
faulty calibration or a transcriptign error. These outlying results, cal-
culated by the Grubbs’ procedure, and indicated in the data tables with
an 'R’, are noncomparable with the other data for the parameter.

3. A High Co-efficient of Variation (HCV)

Occasionally data for a parameter yields a very high relative stan-
dard deviation (RSD). WVhen this HCV is not due to outlying values, it
indicates a high variability within the data set. The data in this set is
then noncomparable. In such a case; the RSD for the parameter is circled
in the data tables and the parameter’s noncomparability is noted in the
comments.

4. High Detection Limits (HDL)

Bach laboratory determines its own detection limits according to its
own requirements. When major differences of detection 1limits occur, the
result is flagged with ‘HDL’ in the data tables. An HDL indicates that
lov level analysis may not be comparable with the analyses of other labo-
ratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.



TABLE 1: PRAIRIE PROV LABORATORIES FLAGGED DATA - STUDIES PP 73-74

LAB 1 FLAGS : SODIUM ~22% MGNESIUM  -24% CHLORIDE -21%
DIC -22% NITRATE -547% MGNESIUM -21%
SULFATE -12%

LAB 3 FLAGS : NONE

‘LAB 4 FLAGS : NITRATE -11%

LAB 6 FLAGS : VANADIUM 13% NICKE 11% STRNTIUM  -64%
CADMIUM 11% CONDUCT 14% R - TKN 182%
AMMONIA 203% R SODIUM 36% R MGNESIUM 23%
TOT P 292% R PTASSIUM 242 CHROMIUM  -26%
COBALT -207% NICKEL =21% STRNTIUM -65Z%
MOLYBNUM 11% LEAD _ =19% TRN 185%
NITRATE 627% AMMONIA 270 R PH -117
SODIUM 127% TOT P 277% R CHLORIDE -17%
PTASSIUM 16% .
HDL : SULFATE CHLORIDE
LAB 8 FLAGS : NONE
HDL : TKN ALUMINUM TKN

NOTE: A _VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE
OF POOR PERFORMANCE. ON THE OTHER HAND, LABS WITH FEW IF ANY FLAGS
ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.

ALSO, AN "R" FLAG INDICATES A NON COMPARABLE RESULT, THAT IS, ONE
PRODUCED WITH NON RANDOM FACTORS. AN "L" FLAG INDICATES A ’LESS THAN'
RESULT LOWER THAN THE COMPARATOR.



TABLE 2:

BORON
bDocC
SILICA
IRON
BORON
DoC
SILICA

HIGH STANDARD DEVIATION

AT
AT
AT
AT
AT
AT

AT

PPM
PPM
PPM
PPM
PPM
PPM
PPM
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS
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DATA SUMMARY ~ FED-PROV & PPWB QA PROGRAMS
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Introduction

As part of an on-going study, the Quality Assurance Section, NWRI
in Burlington, Ontario, has been sending reference water samples
bi-monthly to chemical laboratories participating in the PPVB program.
This report summarizes the most recent PPWB interlaboratory quality
control studies: PP 75 and 76, for the months November and December,
1988. These two studies dealt with trace metals, major ions, nutrients

and physical parameters. The levels vere from medium to high.

Study Design

Four water samples vere submitted to each laboratory for chemical
analyses. Two samples were submitted for trace metals analysis, vhile

the remaining two vere submitted for major ions, nutrients and some

phys$ical measurements. The following is a breakdown of the four
samples:
PP 75 - Sample 1 - 125 ml, high level” for trace metals (3% HNO,)
Sample 2 - up to 1L, major ions etc., stored at 4°c
PP 76 - Sample 3 - 1L, low leVel* for trace metals (0.2% HN03)
Sample 4 - up to 1L, major ions, etc., stored at 4%c

* for definitions see Appendix 1

Treatment of Data

Each laboratory was asked to perform only those analyses which were
routine to their particular laboratory, using the general methodology
guidelines listed above. Results for these analyses vere recorded as
required by the Standard Report Sheets provided with the QA samples.
Submitted results were tabulated for each parameter, first for each
method reported, and then for all methods combined. These data, and the

resulting statistics are presented in the Data Summary. (attached)



Preliminary data summaries (RAB # 89-01), including problematic
results, were sent January 4, and February 2. Each laboratory was given
three weeks to notify us of any errors in data transcription,

compilation, or flags.

Performance Indicators

In the PPVB QA program, two types of reference samples are used for
the accuracy assessment. Reference waters (RMs) and certified reference
vaters (CRMs) have Design Values for the stable parameters. Also,
regional samples are used occassionally as natural reference samples.
The means for the regional samples, and the Desigh Values for the

reference vaters are used to test each reported result for accuracy.

Percentage deviations from the reference value are used as an
indicator for the laboratory head to determine the extent of the
discrepencies between the 1laboratory result and reference value.
However, please keep in mind that at lowv levels, high X deviations are
often seen, and may be misleading if interpreted too strictly.

A result which deviates more than the greater of 10% or 1 standard
deviation from the reference value is marked with an asterisk in the
data tables and its value tabulated in the flagged data table (Table 1).
Results reported with an "L" (less than) or flagged with an "R"
(rejectable) are not used in the statistical calculations. Performance
indicators are fully explained in Appendix II.

Comments on Laboratory Performance

Results accompanied with a 'less than’ are difficult to appraise.
If a design value or mean is significantly lower than the detection
limit given by a particular laboratory, then that detection limit is too
high. Such a result is assigned an 'HDL’ and is tabulated for each

laboratory in Table 1.



If, on the other hand, the detection limit reported is far lover
than the mean or design value, then the use of ’'less than’ is clearly
inadequate and the result is flagged low. The magnitude of the
deviation from the mean in such a case is taken from the detection limit

given.

Attached are two tables 1listing flagged data by laboratory
(Table 1), and listing parameters for which there was a high standard
deviation (Table 2). Formerly called a high coefficient of variation,
the standard deviation is generated with standardized criteria that are
included with the automated flagging routine. These automated criteria
have been in use since March 1988 (Study PP 67), and should provide a
more accurate and consistent 1listing of the difficult to analyse
parameters or levels. A listing of the criteria used to indicate high
deviation of analysis is available on request. Your comments would be

appreciated.

A Unique Problem with Chloride

In Study 76, sample 4, a high standard deviation ocurred for
chloride and two different means could be observed. One laboratory
reported that a high level of bromide would interfere with colorimetric
methods. It is assumed in this report that the Ion Chromatography (IC)
results are correct, and for this reason the laboratories with
coiorimetric methodologies reporting high values (310 ppm versus 125)
are flagged high. Since the above mentioned sample is a natural prairie
wvater from the Qu’Appel River, those laboratories analysing this type of
water need alternate in-house QC methodologies to chéck for this

contingency. The ion balance check fails in this case.

PPWB laboratories average number of deviations per sample was 1.5



TABLE 1: PRAIRIE PROV LABORATORIES FLAGGED DATA - STUDIES PP 75- 76 :

LAB 1 FLAGS : DOC 10202 R DIC -22% CHLORIDE  137%
LAB 3 FLAGS : BARIUM 14% DOoC 36% DIC -21%
: CHLORIDE 117%
LAB 4 FLAGS : BORON 228% TOT P -73% L BORON 29%
LAB 6 FLAGS : TKN 550% R TOT P 827% TKN 457%
NITRATE -217% AMMONIA 41% CHLORIDE  102%
HDL : AMMONIA VANADIUM MOLYBNUM
LAB 8 FLAGS : ALUMINUM 15% MANGNESE  -12% COPPER -13%
TKN 447, SILICA -13% COPPER -23%
ZINC 33% SILICA -11% CHLORIDE  133%
HDL : ALUMINUM MANGNESE

NOTE: A_VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE
OF POOR PERFORMANCE. ON THE OTHER HAND, LABS WITH FEW IF ANY FLAGS
ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.

ALSO, AN "R" FLAG INDICATES A NON COMPARABLE RESULT, THAT IS, ONE
PRODUCED VITH NON RANDOM FACTORS. AN "L" FLAG INDICATES A ' LESS THAN’
RESULT LOWER THAN THE COMPARATOR.



TABLE 2: HIGH STANDARD DEVIATION

PARAMET LEVEL
BORON AT .053 PPM
DoOC AT 1.401 PPM
TOT P AT .011 PPM
ALUMINUM AT .061 PPM
IRON AT .029 PPM
LEAD AT .010 PPM
T N DIS AT 1.841 PPM

CHLORIDE AT 124.500 PPM



APPENDIX I

Definitions of Types of Metals Analysis

1. HIGH LEVEL ANALYSIS

Usually without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS), Inductively Coupled (Argon) Plasma or

direct coupled plasma (ICAP, ICP, or DCP). Standards should contain the

acid equivalent of the sample.

2. LOV LEVEL ANALYSIS

Analysis is carried out by one of the following methods:

1. Solvent extraction sample concentration followed by AAS.

2. Digestion and concentration of aqueous phase followed by
ICAP, or DCP.

3. Digestion of aqueous phase and ICAP or DCP analysis.

4. Graphite tube (flameless) AAS.

Updated March 1989.



APPENDIX II

Performance Indicators

1. Flagged Results

As a first indication that analysis results are appreciably deviant
from the expected value, each submitted result is tested with the 10% or 1
Standard Deviation Rule. When a result is found to deviate more than 10%,
or more than 1 standard deviation when this is greater than 10%, the
result is flagged with an asterisk in the data summary and tabled for that
laboratory in the Flagged Data Table. Typically at low levels the 10%
criteria is too small and the 1 standard deviation criteria effectively
indicates deviant analytical results. As performance indicator, the
flagged results indicate to laboratory heads that in-house QC procedures
and the methodology concerned need to be ivestigated. Results may still
be comparable. :

2. Grubbs’ Rejectable kesults

For every parameter, each laboratory result is statistically tested
to see if it is outlying. Outlying results are caused by non random
causes such as a faulty calibration or incorrect tr;nscription. These
outlying results, calculated by the Grubbs’ procedure, and indicated in
the data tables with an 'R’, are noncomparable with the other data for
that parameter. :

3. A High Standard Deviation for a Parameter

Occasionally data for a difficult to analyse parameter yields a very
high relative standard deviation (RSD). When a high RSD is not due to
outlying results, there are noncomparable results within the data set. In
such a case, the RSD for that parameter is indicated in Table 2,
entitiled: High Standard Deviations.

4. High Detection Limits (HDL’S)

Each laboratory determines its own detection limits according to its
own requirements. Vhen major differences in detection limits occur, an
HDL is indicated for the particular laboratory in the Flagged Data Table.
An HDL indicates that 1lov level analysis may not be comparable with the
analyses of other laboratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.
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Introduction

As part of an on-going study, the Quality Assurance Section, NWRI in Burlington, Ontario,
has been sending reference water samples bi-monthly to chemical laboratories panicipating in the
PPWB program. This report summarizes the most recent PPWB interlaboratory quality control
studies: PP 77 and 78, for the months January g_nd February, 1989. These two studies dealt with
trace metals, major lons, nutrients and physical parameters. The levels were low levels for Metals,

and medium to high for major ions.

Study Design

Four water samples were submitted to each laboratory for chemical analyses. Two samples
were submitted for frace metals analysis, while the reraining two were submitted for major ions,

nutrients and some physical measurements. The following is a breakdown of the four samples:

PP 77 — Sample 1 - 125 ml, high level" for trace metals (3% HNO,)

Sample 2 - up to 1 L, major ions etc., stored at 4°C

PP 78 - Sample 3 - 1 L, low level for trace metals (0.2% HNO,)

Sample 4 — up to 1 L, major ions, etc., stored at 4°C
* for definitions see Appendix 1
Treatment of Data

Each laboratory was asked to perform only those analyses which were routine to their
particular laboratory, using the general methodology guidelines listed above. Results for these
analyses were recorded as required by the Standard Report Sheets provided with the QA samples.
Submitted results were tabulated for each parameter, first for each method reported, and then for
all methods combined. These data, and the resulting statistics are presented in the Data

Summary. (attached)



Preliminary data summaries (RAB # 89-05), including problematic results, were sent March
1 or March 7, and April 19. Each laboratory was given three weeks to notify us of any errors in

data transcription, compilation, or flags.
Performance Indicators

in the PPWB QA' program, two types of reference samples are used for the accuracy
assessment. Reference waters (RMs) and certified reference waters (CRMs) have Design Values
for the stable parameters. Also, regional samples are used occasionally as natural reference
samples. The means for the regional samples, and the Design Values for the reference waters

are used to test each reported result for accuracy.

Percentage deviations from the reference value are used as an indicator for the laboratory
head to determine the extent of the discrepancies between the laboratory result and reference
value. However, please keep in mind that at low levels, high % deviations are often seen, and

may be misleading if interpreted too strictly.

A result which deviates more than the greater of 10% or 1 standard deviation from the
reference value is marked with an asterisk in the data tables and its value tabulated in the flagged
data table (Table 1). Results reported with an “L" (less than) or flagged with an "R" (rejectable)
are not used in the statistical calculations. Performance indicators are fully explained in Appendix
L

Comments on Laboratory Perforrnance

Results accompanied with a ‘less than' are difficult to appraise. If a design value or mean
is significantly lower than the detection limit given by a particular laboratory, then that detection
limit is too high. Such a resutt Is assigned an ‘HDL’ and is tabulated for each laboratory in Table

1.




If, on the other hand, the detection limit reported is far lower than the mean or design value,
then the use of ‘less than’ is clearly inadequate and the result is flagged low. The magnitude of

the deviation from the mean in such a case is taken from the detection limit given.

Attached are two tables listing flagged data by laboratory  (Table 1), and listing parameters
for which there was a high standard deviation (Table 2). Formerly called a high coefficient of
variation, the standard deviation is generated with standardized criteria that are included with the
automated flagging routine. These automated criteria have been in use since March 1988 (Study
PP 67), and should provide a more accurate and consistent listing of the difficult to analyze
parameters or levels. A listing of the criteria used to indicate high deviation of analysis is

available on request. Your comments would be appreciated.

PPWB laboratories average number of deviations per sample was 1.4



APPENDIX I

Definitions of Types of Metals Analysis

1. HIGH LEVEL ANALYSIS

Usually vithout sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS), Inductively Coupled (Argon) Plasma or

direct coupled plasma (ICAP, ICP, or DCP). Standards should contain the

acid equivalent of the sample.

2. LOV LEVEL ANALYSIS

Analysis is carried out by one of the following methods:

1. Solvent extraction sample concentration followed by AAS.

2. Digestion and concentration of aqueous phase followed by
ICAP, or DCP.

3. Digestion of aqueous phase and ICAP or DCP analysis.

4, Graphite tube (flameless) AAS.

Updated March 1989.



APPENDIX IT

Performance Indicators

1. Flagged Results

As a first indication that analysis results are appreciably deviant
from the expected value, each submitted result is tested with the 10% or 1
Standard Deviation Rule. When a result is found to deviate more than 10%,
or more than 1 standard deviation when this is greater than 10%, the
result is flagged with an asterisk in the data summary and tabled for that
laboratory in the Flagged Data Table. Typically at low levels the 10%
criteria is too small and the 1 standard deviation criteria effectively
indicates deviant analytical results. As performance indicator, the
flagged results indicate to laboratory heads that in-house QC procedures
and the methodology concerned need to be ivestigated. Results may still
be comparable.

2. Grubbs’ Rejectable Results

For every parameter, each laboratory result is statistically tested
to see if it is outlying. Outlying results are caused by non random
causes such as a faulty calibration or incorrect trgnscription. These
outlying results, calculated by the Grubbs’ procedure, and indicated in
the data tables with an ‘R’, are noncomparable with the other data for
that parameter.

3. A High Standard Deviation for a Parameter

Occasionally data for a difficult to analyse parameter yields a very
high relative standard deviation (RSD). When a high RSD is not due to
outlying results, there are noncomparable results within the data set. In
such a case, the RSD for that parameter is indicated in Table 2,
entitiled: High Standard Deviations. ’

4. High Detection Limits (HDL'’s)

Each laboratory determines its own detection limits according to its
own requirements. Vhen major differences in detection limits occur, an
HDL is indicated for the particular laboratory in the Flagged Data Table.
An HDL indicates that 1low level analysis may not be comparable with the
analyses of other laboratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.




TABLE 1 :

aB 1 FLAGS
AB 3 FLAGS
LAB 4 FLAGS
LAB 6 FLAGS
HDL
LAB 8 FLAGS
HDL

NOTE:

COLOUR
DIC
T N DIS

BORON
NITRATE

STRNTIUM

IRON
STRNTIUM
NITRATE
VANADIUM

CHROMIUM
ALUMINUM
ZINC

32%

12%
13%

357%
12%

-52% R
67%
-64% R
14%

42% R

BORON

TKN
PH

DoC
COBALT
LEAD
TOT P
AMMONIA

COPPER
MANGNESE

-95%

-11%
12%

16%

16%
60%
60%
376%

74%

SODIUM

COLOUR

TURBIDTY

TOT P
ZINC
TKN

TKN
IRON

PRAIRIE PROV LABORATORIES FLAGGED DATA - STUDIES PP 77- 78

~-16%

-27%

184% R

809% R
72% R

-14%

A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE

OF POOR PERFORMANCE.

ON THE OTHER HAND,

ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.

ALSO,

PRODUCED WITH NON RANDOM FACTORS.
RESULT LOWER THAN THE COMPARATOR

AN "R" FLAG INDICATES A NON COMPARABLE RESULT,

THAT IS,

ONE

LABS WITH FEW IF ANY FLAGS

AN "L" FLAG INDICATES A 'LESS THAN'



TABLE 2:

COLOUR
BORON
DoOoC

AT
AT
AT
AT
AT
AT
AT
AT

.004
.006
.005
40.889
.076
6.705

PPM
PPM
PPM
PPM
PPM
PPM
PPM
PPM
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Introduction

As part of an on-going study, the Quality Assurance Section, NWRI in Burlington, Ontario,
has been sending reference water samples bi-monthly to chemical laboratories participating in the
PPWB program. This report summarizes the most recent PPWB interlaboratory quality control
studies: PP 79 and 80, for the months March and April, 1989. These two studies dealt with trace
metals, major ions, nutrients and physical parameters. The levels were medium to high levels for

metals, and medium levels for major ions.

Study Design

Four water samples were submitted to each laboratory for chemical analyses. Two samples
were submitted for trace metals analysis, while the remaining two were submitted for major ions,

nutrients and some physical measurements. The following is a breakdown of the four samples:

PP 78 —~ Sample 1 - 125 ml, high level’ for trace metals (3% HNO,)

Sample 2 - up to 1L, major ions etc., stored at 4°C

PP 80 - Sample 3 — 1L, low level’ for frace metals (0.2% HNO;)

Sample 4 - .up to 1L, major ions, etc., stored at 4°C
* for definitions see Appendix 1
Treatment of Data

Each laboratory was asked to perform only those analyses which were routine to their
particular laboratory, using the general methodology guidelines listed above. Results for these
analyses were recorded as required by the Standard Report Sheets provided with the QA samples.
Submitted résults were tabulated for each parameter, first for each method reported, and then for
all methods combined. These data, and the resulting statistics are presented in the Data

Summary. (attached)



Preliminary data summaries (RAB # 89-09), including problematic results, were sent May 1,
and June 6. Each laboratory was given three weeks to notify us of any errors in data

transcription, compilation, or flags.

Performance Indicators

In the PPWB QA program, two types of reference samples are used for the accuracy
assessment. Reference waters (RMs) and certified reference waters (CRMs) have Design Values
for the stable parameters. Also, regional samples are used occasionally as natural reference
samples. The means for the regional samples, and the Design Values for the reference waters

are used to test each reported result for accuracy.

Percentage deviations from the reference value are used as an indicator for the iaboratory
head to determine the extent of the discrepancies between the laboratory result and reference
value. However, pleasev keep in mind that at low levels, high % deviations are often seen, and

may be misleading if interpreted too strictly.

A result which deviates more than the greater of 10% or 1 standard deviation from the
reference value is marked with an asterisk in the data tables and its value tabulated in the flagged
data table (Table 1). Results reported with an "L" (less than) or flagged with an "R" (rejectable)
are not used in the statistical calculations. Performance indicators are fully explained in Appendix

Comments on Laboratory Performance

Results accompanied with a ‘less than’ are difficult to appraise. If a design value or mean
is significantly lower than the detection limit given by a particular laboratory, then that detection
limit is too high. Such a resutt is assigned an 'HDL' and is tabulated for each laboratory in Table
1.




If, on the other hand, the detection limit reported is far lower than the mean or design value,
then the use of 'less than' is clearly inadequate and the result is flagged low. The magnitude of

the deviation from the mean in such a case is taken from the detection limit given.

Attached are two tables listing flagged data by laboratory (Table 1), and listing parameters
for which there was a high standard deviation (Table 2). Formerly called a high coefficient of
variation, the standard deviation is generated with standardized criteria that are included with the
automated flagging routine. These automated criteria have been in use since March 1988 (Study
PP 67), and should provide a more accurate and consistent listing of the difficult to analyze
parameters or levels. A listing of the criteria used to indicate high deviation of analysis is

available on request. Your comments would be appreciated.

PPWB laboratories averége number of deviations per sample was 3.3



APPENDIX I

Definitions of Types of Hetals Analysis

1. HIGH LEVEL ANALYSIS

Usually without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS), Inductively Coupled (Argon) Plasma or
direct coupled plasma (ICAP, ICP, or DCP). Standards should contain the

acid equivalent of the sample.

2. LOV_LEVEL ANALYSIS

Analysis is carried out by one of the following methods:

1. Solvent extraction sample concentration followed by AAS.

2. Digestion and concéntration of aqueous phase followed by
ICAP, or DCP.

3. Digestion of aqueous phase and ICAP or DCP analysis.

4, Graphite tube (flameless) AAS.

Updated March 1989.



APPENDIX II

Performance Indicators

1. Flagged Results

As a first indication that analysis results are appreciably deviant
from the expected value, each submitted result is tested with the 10% or 1
Standard Deviation Rule. When a result is found to deviate more than 10%,
or more than 1 standard deviation when this is greater than 10%, the
result is flagged with an asterisk in the data summary and tabled for that
laboratory in the Flagged Data Table. Typically at low levels the 10%
criteria is too small and the 1 standard deviation criteria effectively
indicates deviant analytical results. As performance indicator, the
flagged results indicate to laboratory heads that in-house QC procedures
and the methodology concerned need to be ivestigated. Results may still
be comparable.

2. Grubbs’ Rejectable Results

For every parameter, each laboratory result is statistically tested
to see if it is outlying. Outlying results are caused by non random
causes such as a faulty calibration or incorrect transcription. These
outlying results, calculated by the Grubbs’ procedure, and indicated in
the data tables with an 'R’, are noncomparable with the other data for
that parameter.

3. A BHigh Standard Deviation for a Parameter

Occasionally data for a difficult to analyse parameter yields a very
high relative standard deviation (RSD). When a high RSD is not due to
outlying results, there are noncomparable results within the data set. In
such a case, the RSD for that parameter is indicated in Table 2,
entitiled: High Standard Deviations.

4., Bigh Detection Limits (HDL's)

Each laboratory determines its own detection limits according to its
own requirements. Vhen major differences in detection limits occur, an
HDL is indicated for the particular laboratory in the Flagged Data Table.
An HDL indicates that 1low level analysis may not be comparable with the
analyses of other laboratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.




TABLE 1:

LaB 1 FLAGS
LAB 3 FLAGS
LAB 4 FLAGS
LAB 6 FLAGS
LAB 8 FLAGS

HDL
NOTE:

ALUMINUM

- TKN

DoOC
BORON

TKN
PTASSIUM
IRON

TKN
FLUORIDE
CALCIUM

IRON
NITRATE
MGNESIUM
PTASSIUM
COPPER
MGNESIUM
CHLORIDE
ALUMINUM

-19%
=-90%

43%
126%

136%
20%
56%
65%

~29%
14%

12%
12%
13%
-15%
32%
12%
-13%

oo

PRAIRIE PROV LABORATORIES FLAGGED RESULTS - STUDIES

PP 79-80

ALUMINUM

DoOC
BORON

NITRATE
CALCIUM
ZINC
NITRATE
MGNESIUM

COPPER
AMMONIA
SULFATE
CHROMIUM
ZINC
SILICA
PTASSIUM

26%

30%
90%

18%
14%
-26%
18%
-24%

11%
-75%
35%
33%
18%
-23%
-16%

n x

IRON

TOT P

CHLORIDE
VANADIUM
MOLYBNUM
AMMONIA

PTASSIUM

LEAD
SODIUM
CHLORIDE
IRON
SODIUM
SULFATE

775% R

255% R

-33% R
43%
67% R
92%
19%

13%
15%
-16%
25%
12%
62% R

A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE

OF POOR PERFORMANCE.

ON THE OTHER HAND,

ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.

LABS WITH FEW IF ANY FLAGS

ALSO, AN "R" FLAG INDICATES A NON COMPARABLE RESULT, THAT IS, ONE
PRODUCED WITH NON RANDOM FACTORS.
RESULT LOWER THAN THE COMPARATOR.

AN "L"™ FLAG INDICATES A 'LESS THAN'



DoOC

FLUORIDE

AT
AT
AT
AT
AT

AT

HIGH

STANDARD DEVIATION

.042 PPM
1.256 PPM
.021 PPM
.046 PPM
2.074 PPM

.140 PPM
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS.
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September 8, 1989.
To: Participants & Managers in:
Prairie Provinces lity Assurance Program (PPOA

I have enclosed the final repbrt for PP 81-82.

If you have any comments on this report, or any legitimate corrections to the data
base, please do not hesitate to communicate them.
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H. Alkema ,
Quality Assurance Project.
Research & Applications Branch
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introduction

As part of an on-going study, the Quality Assurance Section, NWRI in Burlington, Ontario,
has been sending reference water samples bi-monthly to chemica! laboratories participating in the
PPWB program. This report summarizes the most recent PPWB interiaboratory quality control
studies: PP 81 and 82, for the months May and June, 1989. These two studies dealt with trace

metals, major ions, nutrients and physical parameters. The levels were mainly low.

Study Design

Four water samples were submitted to each laboratory for chemical analyses. Two samples
were submitted for trace metals analysis, while the remaining two were submitted for major ions,

nutrients and some physical measurements. The following is a breakdown of the four samples:

PP 81 - Sample 1 - 125 mi, high level" for trace metals (3% HNO;)

Sample 2 ~ up to 1L, major ions etc., stored at 4°C

PP 82 - Sample 3 - 1L, low level" for trace metals (0.2% HNO,)

Sample 4 — up to 1L, major ions, etc., stored at 4°C
* for definitions see Appendix 1
Treatment of Data

Each laboratory was asked to perform only those analyses which were routine to their -
particular laboratory, using the general methodology guidelines listed above. Results for these
analyses were recorded as required by the Standard Report Sheets provided with the QA samples.
Submitted results were tabulated for each parameter, first for each method reported, and then for
all methods combined. These data, and the resulting st_étistics are presented in the Data

Summary. (attached)



Preliminary data summaries (RAB # 89-12), including problematic results, were sent July 5,
and August 11, Each laboratory was given three weeks to notify us of any errors in data

transcription, compilation, or flags.

Performance Indicators

in the PPWB QA program, two types of reference samples are used for the accuracy
assessment. Reference waters (RMs) and certified reference waters (CRMs) have Design Values
for the stable parameters. Also, regional samples are used occasionally as natural reference
samples. The means for the regional samples, and the Design Values for the reference waters

are used to test each reported result for accuracy.

Percentage deviations from the reference value are used as an indicator for the laboratory
head to determine the extent of the discrepancies between the laboratory result and reference
value. However, please keep in mind that at low levels, high % deviations are often seen, and

may be misleading if interpreted too strictly.

A result which deviates more than the greater of 10% or>1 standard deviation from the
reference value is marked with an asterisk in the data tables and its value tabulated in the flagged
data table (Table 1). Results reported with an "L" (less than) or flagged with an "R" (rejectable)
are not used in the statistical calculations. Performance indicators are fully explained in Appendix
.

Comments on Laboratory Performance

Results accompanied with a 'less than’ are difficult to appraise. If a design value or mean
is significantly lower than the detection limit given by a particular laboratory, then that detection
limit is too high. Such a result is assigned 'HDL', and is tabulated for each laboratory in Table
1.




If, on the other hand, the. detection limit reported is far lower than the mean or design value,
then the use of 'less than’ is clearly inadequate and the result is flagged low. The magnitude of

the deviation from the mean in such a case is taken from the detection limit given.

Attached are two tables listing flagged data by laboratory (Table 1), and listing parameters
for which there was a high standard deviation (Table 2). Formerly called a high coefficient of
variation, the standard deviation is generated with standardized criteria that are inciuded with the
automated flagging routine. These automated criteria have been in use since March 1988 (Study
PP 67), and should provide a more accurate and consistent listing of the difficult to analyze
parameters or levels. A listing of the criteria used to indicate high deviation of analysis is

available on request. Your comments would be appreciated.

PPWB laboratories average number of deviations per sample was 2.7.



TABLE 1:

LAB 4

NOTE:

OF POOR PERFORMANCE.

PRAIRIE PROV LABORATORIES FLAGGED DATA - STUDIES PP 81-82

FLAGS

FLAGS

FLAGS

FLAGS

HDL

FLAGS

HDL

TKN
SULFATE

TKN
DOC

BORON
BORON

CHROMIUM
TOT P
HARDNESS
TOT P
AMMONIA
VANADIUM
ALKLINTY

ALUMINUM
COPPER
MGNESIUM
ZINC
CHLORIDE
TKN
COPPER.

-89%
145%

46%
-20%

141%
73%

-15%
800%

60%
384%

56%
=-35%
14%

o

o n
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ON THE OTHER HAND,

ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.
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MANGNESE

-26%

19%

12%
35%

=-22%

223%
49%
78%

-35%
13%
-23%
88%

A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE
LABS WITH FEW IF ANY FLAGS

ALSO, AN "R" FLAG INDICATES A NON COMPARABLE RESULT, THAT IS, ONE
PRODUCED WITH NON RANDOM FACTORS.
RESULT LOWER THAN THE REFERENCE VALUE.

AN "L" FLAG INDICATES A 'LESS THAN'

wxnw
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TABLE 2:

SODIUM
ALUMINUM
COLOUR
BORON

T N DIS

ALKLINTY

HIGH STANDARD DEVIATION

- - —— - - -

AT
AT
AT
AT
AT

AT

AT

AT

1.277
.061
133.111
.088
«192
3.235

PPM
PPM
PPM
PPM
PPM
PPM

PPM




APPENDIX I

Definitions of Types of Metals Analysis

1. HIGH ;BYEL ANALYSIS

Usually without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS), Inductively Coupled (Argon) Plasma or

direct coupled plasma (ICAP, ICP, or DCP). Standards should contain the

acid equivalent of the sample.

2. LOV LEVEL ANALYSIS

Analysis is carried out by one of the following methods:

1. Solvent extraction sample concentration followed by AAS.

2. Digestion and concentration of aqueous phase followed by
ICAP, or DCP.

3. Digestion of aqueous phase and ICAP or DCP analysis.

4. Graphite tube (flameless) AAS.

Updated March 1989.



APPENDIX II

Performance Indicators

1. Flagged Results

As a first indication ‘that analysis results are appreciably deviant
from the expected value, each submitted result is tested with the 10% or 1
Standard Deviation Rule. When a result is found to deviate more than 10%,
or more than 1 standard deviation when this is greater than 10%, the
result is flagged with an asterisk in the data summary and tabled for that
laboratory in the Flagged Data Table. Typically at low 1levels the 10%
criteria is too small and the 1 standard deviation criteria effectively
indicates deviant analytical results. As performance indicator, the
flagged results indicate to laboratory heads that in-house QC procedures
and the methodology concerned need to be ivestigated. Results may still
be comparable. .

2. Grubbs’ Rejectable Results

For every parameter, each laboratory result is statistically tested
to see if it is outlying. Outlying results are caused by non random
causes such as a faulty calibration or incorrect trgnscription. These
outlying results, calculated by the Grubbs’ procedure, and indicated in
the data tables with an ’‘R’, are noncomparable with the other data for
that parameter.

3. A High Standard Deviation for a Parameter

Occasionally data for a difficult to analyse parameter yields a very
high relative standard deviation (RSD). When a high RSD is not due to
outlying results, there are noncomparable results within the data set. 1In
such a case, the RSD for that parameter is indicated in Table 2,
entitiled: High Standard Deviations.

4. High Detection Limits (HDL'S)

Each laboratory determines its own detection limits according to its
ovn requirements. When major differences in detection limits occur, an
HDL is indicated for the particular laboratory in the Flagged Data Table.
An BHDL indicates that low level analysis may not be comparable with the
analyses of other laboratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS
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DATA SUMMARY - FED-PROV & PPWB QA PROGRAMS
SAMPLE 4
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Introduction

As part of an on—going study, the Quality Assurance Section, NWRI in Burlington, Ontario,
has been sending reference water samples bi-monthly to chemical laboratories participating in the
PPWB program. This report summarizes the most recent PPWB interlaboratory quality control
studies: PP 83 and 84, for the months July and August, 1989. These two studies dealt with trace
metals, major ions, nutrients and physical parameters. The concentrations were from medium to

high.
Study Design

Four water samples were submitted to each laboratory for chemical analyses. Two samples
were submitted for trace metals analysis, while the remaining two were submitted for major ions,

nutrients and some physical measurements. The following is a breakdown of the four samples:

PP 83 - Sample 1 - 125 ml, high level for trace metals (3% HNO,)

Sample 2 - up to 1L, major ions etc., stored at 4°C

PP 84 — Sample 3 - 1L, low level’ for trace metals (0.2% HNO,)

Sample 4 - up to 1L, major ions, efc., stored at 4°C
* for definitions see Appendix 1
Treatment of Data

Each laboratory was-s asked to perform only those analyses which were routine to their
particular laboratory, using the general methodology guidelines listed above. Results for these
analyses were recorded as required by the Standard Report Sheets provided with the QA samples.
Submitted results were tabulated for each parameter, first for éach method reported, and then for

all methods combined. These data, and the resulting statistics are presented in the Data

Summary. (attached)



Preliminary data summaries (RAB # 89-15), including problematic results, were sent
September 5, and September 28. Each laboratory was given three weeks to notify us of any

errors in data transcription, compilation, or flags.
- Performance Indicators

3 in the PPWB QA program, two types of reference samples are used for the accuracy
assessment. Reference waters (RMs) and certified reference waters (CRMs) have Design Values
for the stable parameters. Also, regional samples are used occasionally as natural reference
samples. The means for the regional samples, and the Design Values for the reference waters

are used to test each reported result for accuracy.

Percentage deviations from the reference value are used as an indicator for the laboratory
head to determine the extent of the discrepancies between the laboratory result and reference
value. However, please keep in mind that at low levels, high % deviations are often seen, and

may be misleading if interpreted too strictly.

A -result which deviates more than the greater of 10% or 1 standard deviation from the
reference value is marked with an asterisk in the data tables and its value tabulated in the flagged
data table (Table 1). Results reported with an *L" (less than) or flagged with an *R" (rejectable)
are not used in the statistical calculations. Performance indicators are fully explained in Appendix

Comments. on_Laboratory Performance

Results accompanied with a ‘less than’ are difficult to appraise. If a design value or mean
is significantly lower than the detection limit given by a particular laboratory, then that detection
limit is too high. Such a result is assigned "HDL', and is tabulated for each laboratory in Table

1.



if, on the other hand, the detection limit reported is far lower than the mean or design value,
then the use of ‘less than' is clearly inadequate and the result is flagged low. The magnitude of

the deviation from the mean in such a case is taken from the detection limit given.

Attached are two tables listing flagged data by laboratory (Table 1), and listing parameters
for which there was a high standard deviation (Table 2). Formerly called a high coefficient of
variation, the standard deviation is generated with standardized criteria that are included with the
autom_ated flagging routine. These automated criteria have been in use since March 1988 (Study
PP 67), and should provide a more accurate and consistent listing of the difficult to analyze
parameters or levels. A listing of the criteria used to indicate high deviation of analysis is

available on request. Your comments would be appreciated.

PPWB laboratories average number of deviations per sample was 2.7



APPENDIX I

Definitions of Types of Metals Analysis

1. HIGH LEVEL ANALYSIS

Usually without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS), Inductively Coupled (Argon) Plasma or
direct coupled plasma (ICAP, ICP, or DCP). Standards should contain the

acid equivalent of the sample.

2. LOV LEVEL ANALYSIS

Analysis is carried out by one of the folloving methods:

1. Soivent extraction sample concentration folloved by AAS.

2. Digestion and concentration of aqueous phase followed by
ICAP, or DCP.

3. Digestion of aqueous phase and ICAP or DCP analysis.

4. Graphite tube (flameless) AAS.

Updated March 1989.



APPENDIX 11

Performance IndiQaggrs

1. ,Flgggedrkesults

As a first indication that analysis results are appreciably deviant
from the expected value, each submitted result is tested with the 10% or 1
Standard Deviation Rule. When a result is found to deviate more than 10%,
or more than 1 standard deviation when this is greater than 10%, the
result is flagged with an asterisk in the data summary and tabled for that
laboratory in the Flagged Data Table. Typically at low levels the 10%
criteria is too small and the 1 standard deviation criteria effectively
indicates deviant analytical results. As performance indicator, the
flagged results indicate to laboratory heads that in-house QC procedures
and the methodology concerned need to be ivestigated. Results may still
be comparable.

2. Grubbs’ Rejectable Results

For every parameter, each laboratory result is statistically tested
to see if it is outlying. Outlying results are caused by non random
causes such as a faulty calibration or incorrect trgnscription. These
outlying results, calculated by the Grubbs’ procedure, and indicated in
the data tables with an 'R’, are noncomparable with the other data for
that parameter.

3. A High Standard Deviation for a Parameter

Occasionally data for a difficult to analyse parameter yields a very
high relative standard deviation (RSD). When a high RSD is not due to
outlying results, there are noncomparable results within the data set.. In
such a case, the RSD for that parameter is indicated in Table 2,
entitiled: High Standard Deviations.

4. High Detection Limits (HDL's)

Each laboratory determines its own detection limits according to its
ovn requirements. VWhen major differences in detection limits occur, an
BDL is indicated for the particular laboratory in the Flagged Data Table.
An HDL indicates that low level analysis may not be comparable with the
analyses of other laboratories.

* reference : Frank E. Grubbs, Technometrics, 1969, p. 1.
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Las 1 FLAGS
LAB 3 FLAGS
LAB 4 FLAGS
HDL
LAB 6 FLAGS
HDL
1AB 8 FLAGS
HDL
NOTE:

ALUMINUM
SILICA
MGNESIUM

T N DIS

DOC
ALKLINTY

TKN

TOT P
IRON
MOLYBNUM
NITRATE
TOT P
ALKLINTY

COPPER.
LEAD
ALKLINTY
TKN

14%
571%
-16%

57%
-77%

3100%
122%
19%
-13%
29%
156%

-13%

24%

LEAD

R PTASSIUM

PTASSIUM
VANADIUM
NITRATE

AMMONIA
ALUMINUM
COBALT
CADMIUM
AMMONIA
PTASSIUM

CHROMIUM
SULFATE
SILICA

-22%
-21%
-15%

-17% R
195% R

1528%
27%
-15%
-19%
160%
21%

-49%
12%

DOC
HARDNESS
CALCIUM

SULFATE
T N DIS
PH
MANGNESE
NICKEL
TKN
MGNESIUM
CALCIUM
COBALT

ALUMINUM

-72%
-12%
-12%

-25%
22%

17%
-15%
-19%

1233%
-23%
12%

13%

A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %) IS INDICATIVE

OF POOR PERFORMANCE.

ARE JUDGED TO HAVE VERY GOOD PERFORMANCE.

ON THE OTHER HAND, LABS WITH FEW IF ANY FLAGS

ALSO, AN "R" FLAG INDICATES A NON COMPARABLE RESULT, THAT IS, ONE

PRODUCED WITH NON RANDOM FACTORS.

AN "L" FLAG INDICATES A ’LESS THAN'

RESULT LOWER THAN THE REFERENCE VALUE.

- x
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DATA SUMMARY ~ FED-PROV & PPWB QA PROGRAMS
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