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Executive Summary IRQC 144-155

At the request of Water Quality Branch Héadquarters, the
inter-regional quality control (IRQC) program was initiated to
assess comparability of inorganic analysis data generated by the
four regional laboratories plus the national laboratory. A
laboratory in Indian and Northern Affairs Canada has recently
joined this QC program. :

Twvelve studies were distributed bi-monthly between September
1986 and August 1987. The studies dealt with the analysis of
trace metals, major ions, nutrients and physical parameters in
natural and spiked water samples.

In this annual report, data is presented and performance is
evaluated for some 40 parameters involving about 100 analytical
procedures.

Generally, analyses were performed very well, nevertheless,
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 contrel procedures.



ABSTRACT

This compiled report of twelve quality control studies (QC)
evaluates the chemical analysis of surface waters for
laboratories in the Federal Inter-Regional Quality Control (IRQC)
program. This report, which covers the period from September
1986 to August 1987 (QC studies IR144 to IR155), describes the
following: study design, treatment of data, performance
indicators, and comments on individual laboratory performance.

A single bimonthly study consists of 4 or 5 standard
reference samples of known values. Half of these samples are for
trace metal analysis at two levels. For the other half of the
samples the laboratories report on 25 major ion, nutrient and
physical parameters. Altogether, 100 analysis methodologies and
individual results are tabulated in the data summary. Since
other laboratories in other QC programs analyse the same samples,
all results are reported in the data summary so that statistical
analyses are more acurately 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 differ by more than 10% from a reference
value, 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. The
laboratories in the IRQC program have usually shown prompt
correction of problems when notified of thenm.
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Introdhction

As part of an on-going study, the Quality Assurance and Methods
Section, N.W.R.I. in Burlington, Ontario, has been sending reference
vater samples bi-monthly to chemical laboratories participating in the
IRQC program. This report summarizes the most recent IRQC inter-
laboratory quality control studies: IR 144 and 145, for the months
September and October, 1986. These two studies dealt with trace
metals, major ions, nutrients and physical parameters. = The levels

were medium to high.

§tudx Design

Five vater samples were submitted to each laboratory for chemical
analyses. Two samples were submitted for trace metals analysis, while
the remaining three were submitted for major ions, nutrients and some
physical measurements. The following is a breakdown of the five
samples:

IR 144 - Sample 1
Sample 2

125 ml, D/A * for trace metals (3% HN03)

up to 1L, major ions etc., stored at 4%

IR 145 - Sample 3
Sample 4

1L, S/E * for trace metals (0.2% HNO,)
up to 1L, major ions, etc., stored at 4°c

Sample 5 - 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
wvere routine to their particular laboratory, using the general
methodology guidelines listed above. Results for these analyses were
recorded on report sheets provided with the IR samples. Upon receipt
of the 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, including problematic results, were
sent October 31, and November 25, 1986. Each laboratory was given
three weeks to notify us of any errors in data transcription or
compilation.

Performance Indicators

In previous reports the mean has always been used as comparator
for accuracy assessment. We now have "design values" for several
reference vaters (RMs) and certified referenc waters (CRMs). These
design values are used to test each reported result (whether.féw or
many) for accuracy. Consequently, for stable parameters, the design
values will be used as comparator for the ten percent warning circles,
and the mean will be used for unstable parameters (perhaps due to
biological activity).

Percentage deviations from the comparator are used as an
indicator for the laboratory head to determine the extent of the
descrepencies between the laboratory result and comparator as it
applies to his procedures. 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 10% from the comparator is
circled in the data tables and its value noted in the comments which
follow. Results reported with an "L" (less than) or flagged vith 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 'HDL’ and is labelled in the Data
Summary.
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I1f, 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.

General Comments: A high coefficient of variation (incompara-
bility) was observed for TKN in sample five, and for chloride in
sample five. In this chloride analysis there was a bromide
interference as sample 5 was synthetic. The analyses for these
studies vere very well done, as indicated by the low average anomalies

per sample.

Individual laboratory deviations are listed below:

Lab 2 - high results for Silica: +18%, and +12%
- a high result for TN: -26%; and Zn by SE: -33%
Lab 3 - a low result for Cr by SE: -31X

-a high result for DOC: +13%

Lab 4 - high results for B: +100% (at low level); and +38% (R)
- an HDL for Ammonia

Lab 5 - a high result for DIC: +18%
- erratic results for DOC: -62% (R)*, and +26% (R)

Lab 7 - a high result for N03+N02: +16%
- high results for Mg: +19% (R), and +19%

Lab 11 - a high result by SE for Zn: +27%
- results by DA for Cr: +50% (R); Cu: +20%; and Ni: -11%
- results for 804: +17% (R), and -80% (R)
- high results for Amm: +72% (R); Mg: +11X%, and +12%
- a low result for TRN: -27%
- high results for Turb: +100% at low level (2X)

VWQB laboratories average number of deviations per sample was 0.8

* (R) = rejectable by Grubb’s procedure for statistical calculation.



Appendix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

Without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon)
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

the sample.

2. S/E - Code for low level analysis.

Ana1y§is is presently carried out by one of the following
methods: ‘

1. Solvent extraction sample concentration followed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

L) w N
- * -

Graphite tube (flameless) AAS.



Appendix II

Performance Indicators

Circled Results

Results are circled when a minor deviation from the comparator has
occured. (The comparator is the design value of the reference sample,

or the mean in the case of a biologically active parameter). Circled
results are in general greater than or less than 10% from the comparator.
At very low levels of analytes or with parameters that are difficult

to arnalyse, 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 warning to laboratofry managers that the parameter analysis should
be investigated.

Rejectable Results

Each parameter is tested for the various laboratory results that are
statistical outliers, results that were affected by non random causes
(eg. a transcription error). These outlying results, calculated by the
Grubb's procedure,* and indicated in the data tables with an 'R', are
noncomparable with the data set for the parameter.

A High Co-efficient of Variation (HCV)

Occasionally there is a parameter with a very high relative standard
deviation (RSD). When this HCV is not due to one .or two outlying

values, it indicates a high variability within the data set. The data in
this data set is non-comparable. In such a case, the RSD for the
parameter is circled in the data tables and the parameter's non-
comparability is noted in the comments. :

High Detection Limits (HDL)

Each laboratory determines its own detection limits according to its
own requirements. When major differences of detection limits occur,
the high detection 1limit is circled. An HDL indicates that low level
analysis with an HDL may not be comparable with the analyses of the
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 and Methods
Section, N.W.R.I. in Burlington, Ontario, has been sending reference
vater samples bi-monthly to chemical laboratories participating'in the
IRQC program. This report summarizes the most recent IRQC inter-
laboratory quality control studies: IR 146 and 147, for the months
November and December, 1986. These two studies dealt with trace
metals, major ions, nutrients and physical parameters. The levels

were low.

Study Design

Five water samples were submitted to each laboratory for chemical
analyses. Two samples were submitted for trace metals analysis, while
the remaining three were submitted for major ions, nutrients and some
physical measurements. The following is a breakdown of the five

samples:

IR 146 - Sample 1 - 125 ml, D/A * for trace metals (3% HNO3)
up to 1L, major ions etc., stored at 4°C

Sample 2

IR 147 - Sample 3
Sample 4

1L, S/E * for trace metals (0.2% HN03)
up to 1L, major ions, etc., stored at 4°¢

Sample 5 - 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
vere routine to their particular laboratory, using the general
methodology guidelines listed above. Results for these analyses were
recorded on report sheets provided with the IR samples. Upon receipt
of the 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, including problematic results, were
sent January 2, and January 30, 1987. Each laboratory was given three

weeks to notify us of any errors in data transcription or compilation.

Performance Indicators

In previous reports the mean has always been used as comparator
for accuracy assessment. We now have "design values" for several
reference waters (RMs) and certified referenc waters (CRMs). These
design values are used to test each reported result (whether few or
many) for accuracy. Consequently, for stable parameters, the design
values will be used as comparator for the ten percent warning circles,
and the mean will be used for unstable parameters (perhaps due to

biological activity).

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

A result vhich deviates more than 10% from the comparator is
circled in the data tables and its value noted in the comments which
follow. 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 'HDL’ and is labelled in the Data

Summary.




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.
General Comments: A high coefficient of variation (incompara-
bility) was observed for TKN in sample five, and for Aluminum in

sample three.

Individual laboratory deviations are listed below:

Lab 2 - a low result for Mn by DA: -13%
- a high result for K: +13%
- an HDL for Zn by SE
Lab 3 - a low reésult for Ba: -13%
- a high result for DOC: +1000% (R) and DIC: +33%
. Lab 4 - low results for DIC: -11%, and -19%

- an HDL for Ammonia

Lab 5 - a high result for DIC: +18%, and +22%; for Alk: +11%
and Ca: +11%
- a low resulf for Mg: -14%
- an HDL for DOC

Lab 7 -~ no anomalies

Lab 11 - results by DA for Fe: +20%; Cu: -21%; and Zn: -120% (R)
- a high result for TKN: +90% (R) and 250% (R); Ca: -11%

and K: +76% (R) and +35%

a low result for Cl: -35% (R)

|

WQB laboratories average number of deviations per sample was 0.9

. * (R) = rejectable by Grubb’s procedure for statistical calculation. .



Appendix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

Without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon)
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

the sample.

2. S/E - Code for low level analysis.

Ana1y§is is presently carried out by one of the following
methods: |

1. Solvent extraction sample concentration followed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

Sow N

Graphite tube (flameless) AAS.




Appendix II

Performance Indicators

Circled Results

Results are circled when a minor deviation from the comparator has
occured. (The comparator is the design value of the refererice sample,

or the mean in the case of a biologically active parameter). Circled
results are in general greater than or less than 10% from the comparator.
At very low 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 warning to laboratory managers that the parameter analysis should
be investigated.

Rejectable Results

Each parameter is tested for the various laboratory results that are
statistical outliers, results that were affected by non random causes
(eg. a transcription error). These outlying results, calculated by the
Grubb's procedure,* and indicated in the data tables with an 'R', are
noncomparable with the data set for the parameter.

A High Co-efficient of Variation (HCV)

Occasionally there is a parameter with a very high relative standard
deviation (RSD). When this HCV is not due to one or two outlying

values, it indicates a high variability within the data set. The data in
this data set is non-comparable. In such a case, the RSD for the
parameter is circled in the data tables and the parameter's non-
comparability is noted in the comments.

High Detection Limits (HDL)

Each laboratory determines its own detection limits according to its
own requirements. When major differences of detection limits occur,
the high detection limit is circled. An HDL indicates that low level
analysis with an HDL may not be comparable with the analyses of the
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 and Methods
Section, N.W.R.I. in Burlington, Ontario, has been sending reference .
vater samples bi—honthly to chemical laboratories participating in the
IRQC program. This report summarizes the most recent IRQC inter-
laboratory quality control studies: IR 148 and 149, for the months
January and February, 1987. These two studies dealt with trace
metals, major ions, nutrients and physical parameters. The levels

wvere medium levels.

Study Design

Five vater samples vere submitted to each laboratory for chemical
analyses. Two samples were submitted for trace metals analysis, while
the remaining three were submitted for major ions, nutrients and some
physical measureﬁents. The following is a breakdown of the five

samples:

IR 148 - Sample 1
Sample 2

125 ml, D/A * for trace metals (3% ANO, )
up to 1L, major ions etc., stored at 4°c

IR 149 - Sample 3 - 1L, S/E * for trace metals (0.2% HNO3)
Sample 4 - up to 1L, major ions, etc., stored at 4°C
Sample 5 - up to 1L, major ions, etc., stored at 4°c

* for definitions see Appendix 1

Treatment_gﬁfData

Each laboratory was asked to perform only those analyses which
vere routine to their particular laboratory, using the general
methodology guidelines listed above. Results for these analyses were
recorded on report sheets provided with the IR samples. Upon receipt
of the 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, including problematic results, were
sent February 27, and April 2, 1987. Each laboratory was given three
veeks to notify us of any errors in data transcription or compilation.

Performance Indicators

In previous reports the mean has always been used as comparator
for accuracy assessment. We now have "design values" for several
reference vaters (RMs) and certified referenc waters (CRMs). These
design values are used to test each reported result (whether few or
many) for accuracy. Consequently, for stable parameters, the design
values will be used as comparator for the ten percent varning circles,
and the mean will be used for unstable parameters (perhaps due to

biological activity).

Percentage deviations from the comparator are used as an
indicator for the laboratory head to determine the extent of the
descrepencies between the laboratory result and comparator as it
applies to his procedures. 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 10% from the comparator is
circled in the data tables and its value noted. in the comments which
follow. 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 laborato;y, then that detection limit is
too high. Such a result is assigned 'HDL’ and is labelled in the Data
Summary.



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.
General Comments: A high coefficient of variation (incompara-
bility) was observed.for DOC in sample two, and for Fluoride in sample
five.

Individual laboratory deviations are listed below:

Lab 2 - a high result by DA for Mn: +11%; Cd: +12%
a high result for Boron; K: +11%; and pH: +12%

Lab 3 - a low result for pH: -16%

Lab 4 - a high result for B: +40%
an HDL for Ammonia

Lab 5 - a high result for DIC: +17%; and for Alk: +41% (R)*

Lab 7

a high result for NO3+N02: +14%
a rejectable result for Turbidity

a high result by DA for Ni: +12%; Zn: +21% (R);

Cd: +22%; and Cu: +84% (R)

rejectable results for DOC: (3R)

high results for Cl: +18% (R), & 23% (R); Ca: 13%, & 13%
K: +36%; NO,+NO,: (R), & (R); Ammonia: (R)

low results by SE for Cr: -19%; and Fe: -23%

an HDL for Ammonia and T.P. ’

Lab 11

WQB laboratories average number of deviations per sample was 0.6

I - * (R) = rejectable by Grubb’s procedure for statistical calculation.



Aggepdix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

Without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon)
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

the sample.

2. S/E - Code for low level analysis.

Ana1y§is ié presently carried out by one of the following
methods:

1. Solvent extraction sample concentration followed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

oS w N

Graphite tube (flameless) AAS.



Appendix II

Performance Indicators

Circled Results

Results are circled when a minor deviation from the comparator has
occured. (The comparator is the design value of the reference sample,

or the mean in the case of a biologically active parameter). Circled
results are in general greater than or less than 10% from the comparator.
At very low levels of analytes or with parameters that are difficult

to analyse, a greater deviation than.IOZ 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 warning to laboratory managers that the parameter analysis should
be investigated.

Rejectable Results

Each parameter is tested for the various laboratory results that are
statistical outliers, results that were affected by non random causes
(eg. a transcription error). These outlying results, calculated by the
Grubb's procedure,* and indicated in the data tables with an 'R', are
noncomparable with the data set for the parameter.

A High Co-efficient of Variation (HCV)

Occasionally there is a parameter with a very high relative standard
deviation (RSD). When this HCV is not due to one or two outlying

values, it indicates a high variability within the data set. The data in
this data set is non-comparable. In such a case, the RSD for the
parameter is circled in the data tables and the parameter's non-
comparability is noted in the comments.

High Detection Limits (HDL)

Each laboratory determines its owa detection limits according to its
own requirements. When major differences of detection limits occur,
the high detection limit is circled. An HDL indicates that low level
analysis with an HDL may not be comparable with the analyses of the
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 and Methods
Section, N.W.R.I. in Burlington, Ontario, has been sending reference
vater samples bi-monthly to chemical laboratories participating in the

IR program. This report summarizes the most recent IR inter- laboratory

-quality control studies: IR 150 and 151, for the months April and May,

1987. These two studies dealt with trace metals, major ions, nutrients
and physical parameters. The levels were low for TM and high for MI.

Study Design

Five water samples were submitted to each laboratory for chemical
analyses. Three 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 five

samples:

IR 150 - Sample 1 - 125 ml, D/A" for trace metals (3% HNO,)
up to 1L, major ions etc., stored at 4°c

Sample 2

IR 151 - Sample 3
Sample 4

1L, S/E* for trace metals (0.2% HN03)
up to 1L, major ions, etc., stored at 4%
1L, S/E as sample 3

Sample 5

* for definitions see Appendix 1
Treatment of Data

Each laboratory was asked to perform only thoée analyses wvhich were
routine to their particular 1laboratory, using the general methodology
guidelines listed above. Results for these analyses were recorded on
report sheets provided with the IR samples. Upon receipt of the
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, including problematic results, were
sent May 1 or 12 and May 27. Each laboratory was given three weeks to
notify us of any errors in data transcription or compilation.

Performance Indicators

In previous reports the mean has always been used as comparator for
accuracy assessment. We now have "design values" for several reference
wvaters (RMs) and certified referenc waters (CRMs). These design values
are used to test each reported result (whether few or many) for
accuracy. Consequently, for stable parameters, the design values will
be used as comparator for the ten percent warning circles, and the mean
will be wused for unstable parameters (perhaps due to biological acti
vity). '

Percentage deviations from the comparator are used as an indicator

for the laboratory head to determine the extent of the descrepencies

between the laboratory result and comparator as it applies to his
procedures. 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 10% from the comparator is
circled in the data tables and its value noted in the comments which
follow. 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 'HDL’ and is labelled in the Data
Summary.



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 1low. The magnitude of the
deviation from the mean in such a case is taken from the detection limit

given,
General Comments: A high coefficient of variation (incomparabi-

lity) was observed for Ammonia in sample two, for Boron in samples two

and four, and for low level Aluminum in samples three and five.

Individual laboratory deviations are listed below:

Lab 2 - a high result for Pb by DA: +13%
- high results for Mn by SE: +67%, & 64%
Lab 3 - a low result for Silica: -16%
- a high result for NOs+NO,: +13%; Amm.: 130% (R)™; & F: +17%
Lab 4 - high results for Boron
- low results for DIC: -24%, & -22%
- an HDL for Ammonia
Lab 5 - no anomalies

Lab 7 - high results for N03+N02: +13%, & +33% (R)

Lab 11 - low results by DA for Cr (R); Fe: ;2013 Ni: -20%;
Cu: -21%; Zn: -17%; cCd: -20%; and Pb: -20%

a high result for Ca: +13%; Turb: (R) & (R);

a result high: NO,+NO,: +13%; low: F: =15%

|

372

IR laboratories average number of deviations per sample was 0.7.

* (R) = rejectable by Grubb’s procedure for statistical calculation.



Aggendix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

Without sample pretreatment, samples are aspirated by Atomic
Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon)
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

the sample.

2. S/E - Code for low level analysis.

Ana1y§is is presently carried out by one of the following
methods:

1. Solvent extraction sample concentration followed by AAS.
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

) w N
[ ] L] .

Graphite tube (flameless) AAS.




Appendix II

Performance Indicators

Circled Results

Results are circled when a minor deviation from the comparator has
occured. (The comparator is the design value of the feference»sample,

or the mean in the case of a biologically active parameter). Circled
results are in general greater than or less than 10% from the comparator.
At very low 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 c¢ircled results, though acceptable values,

are a warning to laboratory managers that the parameter analysis should

be investigated.

Rejectable Results

Each parameter is tested for the various laboratory results that are
statistical outliers, results that were affected by non random causes
(eg. a transcription error). These outlying resiults, calculated by the
Grubb's procedure,* and indicated in the data tables with an 'R', are
noncomparable with the data set for the parameter.

A High Co-efficient of Variation (HCV)

Occasionally there is a parameter with a very high relative standard
deviation (RSD). When this HCV is not due to one or two outlying

values, it indicates a high variability within the data set. The data in
this data set is non-comparable. In such a case, the RSD for the
parameter is circled in the data tables and the parameter's non-
comparability is noted in the comments.

High Detection Limits (HDL)

Each laboratory determines its own detection limits according to its
own requirements. When major differences of detection limits occur,
the high detection limit is circled. An HDL indicates that low level
analysis with an HDL may not be comparable with the analyses of the
other laboratories.

* reference: Frank E. Grubbs, Technometrics, 1969, Pp1.
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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 IR program.
This report summarizes the most recent IR interlaboratory quality
control studies: IR 152 and 153, for the months May and June, 1987.
These two studies dealt with trace metals, major 4ions, nutrients and

physical parameters. The levels were from low to high.

Study Desig:

Five water samples were submitted to each laboratory for chemical
analyses.' Three 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 five

samples:

IR 152 - Sample 1 - 125 ml, DA™ for trace metals (3% HNO, )

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

IR 153 -~ Sample 3 - 1L, SE* for trace metals (0.2% HN03)
Sample 4 - up to 1L, major ions, etc., stored at 4°¢
Sample 5 - 125mL, DA as sample 1

* 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 anélyses were recorded on
report sheets provided with the IR samples. Upon receipt of the
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, including problematic results, were
sent July 2 or 10 and July 30. Each laboratory was given three weeks to
notify us of any errors in data transcription or compilation.

Performance Indicators

In previous reports the mean has always been used as comparator for
accuracy assessment. We nov have "design values" for several reference
waters (RMs) and certified referenc waters (CRMs). These design values
are used to test each reported result (whether few or many) for
accuracy. Consequently, for stable parameters, the design values will
be used as comparator for the ten percent warning circles, and the mean
will be used for unstable parameters (perhaps due to biological acti=

vity).

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

A result which deviates more than 10%¥ from the comparator is
circled in the data tables and its value noted in the comments which
follow. Results reported with an "L" (less than) or flagged with an "R"
(rejectable) are not used in the statistical calculations. Performance

indicatgrs 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 'HDL’ and is labelled in the Data

Summary.



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 1low. The magnitude of the
deviation from the mean in such a case is taken from the detection limit

given.

General Comments: There was no high coefficient of variation

(incomparability) observed for any parameter.

Individual laboratory deviations are listed below:

Lab 2 - no anomalies
Lab 3 - low results by SE for V: -12%; Fe: -19%; & 2Zn: -24%
Lab 4 - no anomalies

- an HDL for Ammonia

Lab 5 - low results for NO;+NO,: -17% & -88%; K: -18%; TN: -57%

- a high result for pH: 11%

Lab 7 -~ results for N03+N02: +23%; SO4: +46% (R); K: +56% (R)

- high results at low level for TP

Lab 11 - a high result by DA for Cr: +20%
- a low result for 504: -39%
= a high result: NO4+NO,: +17%; F: +39%; Cl: +23% (R);

and Turbidity (R)

IR laboratories average number of deviations per sample was 0.7.

* (R) = rejectable by Grubb’s procedure for statistical calculation.



©

APPENDIX I

Definitions of Types of Metals Analysis

1. DA - Direct A§piration

Without 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 fqr_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.

3. Digestion of aqueous phase and ICAP analysis.

4. Graphite tube (flameless) AAS.
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APPENDIX II

Performance Indicators

1. gircled 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 warning 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). When 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)

Each 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
low level analysis may not be comparable with the analyses of other labo-
ratories.

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