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Management Perspective FP21 - FP32

r 

Under terns of the Federal-Provincial AAgreements on Water 
Quality, a quality assurance program was initiated to assess 
comparability of surface water analysis data generated by the 
Provincial and Federal laboratories. 

Within they framework of the NWRI Quality Assurance Project, 
six bimonthly Quality assurance studies were distributed between 
September 1987 and August 1988. These studies dealt with the 
analysis of trhce metals, major ions, nutrients and physical 
parameters in a 
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ABSTRAGl7_.
v 

This compiled report of twelve quality assurance studies 
evaluates the chemical analysis of' surface waters for labora- 
tories in the Federal Provincial Quality Assurance (FPQA) 
program. This report covers the period from September 1987 to 
August 1988 (studies FP21 to FP32). Each pair of studies 
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. The other half of the 
samples are analysed for 25 major ion, nutrient and physical 
parameters. Altogether, over 200 analysis methodologies with 
their analysis results are tabulated in the data summary. Since 
other laboratories in other QA 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 vseveral 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. The 
laboratories fin the FPQA program have usually shown prompt 
correction of problems when notified of them.



' PERSPECTIVE DE GESTION FP21 - FPQZ 

Aux termes de l'Accord Canada-Québec sur la qualité des eaux, 
on a mis sur pied un programme d'assurance de la qualité pour 
évaluer la comparabilité des résultats d'analyse des eaux de surface 
émenant des laboratoires provincials par rapport a ceux des labora- 
toires du gouvernement fédéral. 

Suivant les réglementations de projet de l'assurance de qualité 
de l'INRE, six études d'assurance de la qualité ont été menées entre 
Septembre 1987 et Aofit 1988 (soit une tons les deux mois). Ces 
études ont été porté sur l'analyse des composés métalliques a 1’état 
de trace, des principaux ions, des substances nutratives et des 
paramétres physiques a partir d'un éventail d'échanti1lons typiques. 

Dans le rapport annuel, on présente et on évalue les données 
que nous ont fournies treize laboratoires (pour la période précitée) 
ayant eu a déterminer 40 paramétres en faisant appel a deux cen- 
taines environs de méthodes analytiques différentes. 

Régle générale, les laboratoires ont éffectué de bonnes 
analyses. Cependant, on a constaté que les résultats de certaines 
analyses clés s’écartaient trop des marges d'erreur permises. Les 
directeurs de laboratoires visés en out été informés ce qui leur a 
permis de se rendre compte qu’ils doivent réevaluer les méthodes de 
contréle interne de la qualité et produire des données plus exactes. 

Dr. J. Lawrence 
I Directeur

_ Direction de la Recherche et des Applications



RESUME 

Ce rapport regroupant douze études sur le controle de la 
qualité (C0) présente une évaluation de lfanalyse chimique des eaux 
de surface efffectuée par différents laboratoires dans.le cadre de 
1'Accord Canada-Québec relatif a la qualité des eaux. Dans ce 
rapport couvrant la période de Septembre 1987 a Aofit 1988 (études 
CO FP21 a FP32), on décrit ales aspects suivant du contréle de la 
qualité: conception des études, traitment des données, indicateurs 
d'exactitude at commentaires sur la performance individuelle des 
laboratoires. 

Une étude» bimestrielle indivduelle porte sur quatre ou cinq 
échantillons de référence de valeurs connues. On utilise la moitié 
de ces échantillons pour analyser la tenuer en métaux a 1'état de 
trace a deux niveaux. Les laboratoires utilisent ‘l'autre moitié 
des échantillons pour faire rapport sur 25 ions principaux, 
nutriants et paramétres physiques. Environs 200 méthodologies 
d'ana1yse et résultats individuels 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 les plus précises possibles. 

. A la conclusion de chaque rapport bimestriel, on trouve un 
résumé de la performance des laboratoires., L’absence de résultats 
pointés indique une bonne performance (et la comparabilité des 
données). S'il y a plusiers résultats pointés, c'est que la 
performance a été plus faible, On pointe aux résultats en fonction 
de deux critéres: s'ils divergent de plus de test_ de 102 ou le 
deviation standard. et, si, selon de Grubbs, ils sont des valeurs 
statistiques rejetées¢ ' 

En général, les résultats des analyses ont été satisfaisant; 
on a cependant, constaté que les résultats dfun certain nombre 
d'analyse clés étaient aberrants. On en a rapidement informé le 
chefs de laboratoires, et avec 1'exception d'un laboratoire les 
laboratoires faisant partie du programme fédéral-provincial de 
contréle de la qualité ont immédiatement apporté les corrections 
nécessaires. .
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Mr. Jean-Guy Zakrevsky 
Western Region, WQB 

Mr. W.D. Gummer 
Western Region, WQB 
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* Government Gouvernement 
0fCanada du‘Canada 

' MEMORANDUM more oz senvlcs 
H.Alkema/NVRI/336-4929/ha 

I 
| 

sscumfl - CLASSIFICATION - oeesecunne 

Liste de diffusion/Distribution
' 

' 

2 

oua me/Moms aevenéuce
' 

PH ‘ AIS-kemra 
_ 

_ 

__| voun FILE/VOTREREFERENCE‘ 

- 
_ 

Section de 1’Assurance-Qualite 
E?“ Institut National de Recherche sur les Eaux 

f- 

Burlington, Ontario. tum 
‘ _J 

le 8 Janvier, 1988. 

Z‘é?é5°T Brogramme d'Assur'an‘ce-Qualité Fédéral-Provincial (morn) 
Résumé final de l'études FP 21-22 (IR156-7) 
Federal-Provicial Quality Assurance Program

- 

Final Report: FPQG Studies 21-22 (muse-7) . 

Vous trouverez le résumé final de l'étude F/P susmentionées. 

Si vous avez de commentaire sur ce résumé, ou des corrections 

valides a notre base de données, veuillez me les transmettre. 

Notez bien que le programme 'IROC' .est amalgamé dans le programme 

PAQFP et que ce résumé est aussi pour les Etudes IRQC 156-7. 

Désormais, on utiliseras les numéros des études PAQFP. 

I have enclosed the final report for the above mentioned 
studies.

_ 

If you have any comments on this report; or any legitimate cor- 

rections to the data base, please do not hesitate to communicate 

Please note that the IRQC program is now ’merged into» the FPQA 
program and that this report is also for IRQC Studies IR156e7. 

‘From 

now on the FPQA Study numbering will be used. 

Y!L€@i/\/‘*‘Z.&-. 

H. Alkema
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Introduction 

As part of an on-going study, the Quality Assurance Section, NVRI 

in Burlington, Ontario, has been sending reference water samples 

bi-monthly [to chemical laboratories participating in the FP program. 

This report summarizes the most recent FP interlaboratory quality 

control studies: FP 21 and 22, for the months September and October, 

1987. These two studies dealt with trace metals, major ions, nutrients 

and physical parameters. The levels were at various levels. 

Study Design
a 

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: _ 

PP 21 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 

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

4* 

FP 22 - Sample 3 - 1L, SE for trace metals (0.22 HN03) 

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

Sample 5 - 1L, SE for trace metals (0.2% HN03) 

U * for definitions see Appendixl 

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 FP _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 November 3 or 18, and December 4. 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 sstable 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 levels, high Z 

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 '1ess 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 resulti is flagged low. The magnitude of the 

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

given. A 

General Comments: A high coefficient of variation (incomparabi- 

lity) was observed for Aluminum at the 0.018 ppm 
level. 

Individual laboratory deviations are listed below: 

Lab 2 - a high result for Fe by SE: +15%; Al by DA: +15% 

— a low result for Zn by SE: -30% 

Lab 3 - a high result for Fe by SE: +67% _ 

- a low result for DIC: +21%; and DOC: -12% 

- high results for NO3+N02: +11%; and F: +17%
~ 

Lab 4 - a high result for B; low for DIC: -11% 

Lab 5 - late data, evaluation at a later date 

Lab 7 - high results for Conductivity: +20% (R)*; & +19% 

- a high result for Turb: (R); TP: (R); and S04: +14% 

Lab 9 + a high result for C1: +13%; Na: +13%; and F: 14% 

- a low result for Al at low level: -50% 
1 - a HDL at low level for Fe, Co, Ni, Zn, Cu and Mo 

Lab 10 - a low result for Pb by SE: -31%, & -50% 

- results for F: +81% (R); Colour: -25%; and S04: -13% 

- an HDL for Ammonia, TP, and low level Co & Ni" 

* (R) rejectable by Grubbs' statistical procedure (noncomparable data)



Lab 11 - a high result by DA for Mn: +18%; & Zn: +11% 

and at low level for Mn: +2302 (R) 
- a low result for DIC: -18%, & -16%; and Colour: -20% 

- a high result for D00: (R), & +16%; TP: (R); N03+N02: +22% 

- an HDL for Ammonia 
A

A 

Lab 12 - a low result for TKN. -84% 
- an HDL for Fluoride 

Lab 14 -- results at high level: Al: +2202 (R); Cd: +18%; Cu: -11% 

Fe. --152, Flo. +80% (R); and Co: +23% (R)
' 

- results at low level for: Fe: -27% 

I Gr: -23% (R); Ni: +43% (R), +1902 (R), & +800%. (R); 

- a high result for Alk: +16% (R) 
- a low result for NO3+N02: -12%; and F: -14% 

- an HDL for Ammonia, TP, and low level Cr, Co, & Mo 

Provincial laboratories average number of deviations per sample was 1.2 

Federal laboratories average number of deviations per sample was 1.3.



APPENDIXMI 

Definitions of Types of Metals Analysis 

I 1. ‘DA - Direct Aspiratinonn 

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" ,—_u_Codep f9rj.l§zvl._a1?ev‘s-:1 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. 

41 Graphite tube (flameless) AAS.



APPENDIX II 

Performance Indicators 

1. »' Qircled 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 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. - 

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 transcription 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 
COITIIIIEIIIS . _

p 

4. high Detection Limits (HDL)
’ 

Each laboratory determines its own detection limits according to its 
own requirements. when major differences of detection limits 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. 

'

_ 

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

H \
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Résumé final de l'études FP 23-24 
Federal—Provicial Quality Assurance Program 
Final_Report: FPQC Studies 23-24 

Vous trouverez le résumé final de l'étude F/P susmentionées. 

Si vous avez de commentaire sur ce résumé, ou des corrections 
valides a notre base de données, veuillez me les transmettre. 

Notez bien que le programme ’IRQC' est amalgamé dans 1e programme 
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. I have enclosed the final report for the above mentioned studies. 

If you have any comments on this report, or any legitimate cor- 
rections to the data base, please do not hesitate to communicate 
them. 

Please note that the IRQC, program is now merged into the FPOA 
program. From now on the FPQA Study numbering will be used. 
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Introduction 

As part of an on-going study, the Quality Assurance Section, NVRI 
in Burlington, Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories participating in the FP program. 
This report summarizes the most recent FP interlaboratory quality 
assurance studies: FP 23 and 24, for the months November and December 
1987. These two studies dealt with trace metals, major ions, nutrients 
and physical parameters. The levels were mostly high with one soft 
coloured water. 4 

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: 

FP 23 — Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

FP 24 — Sample 3 - 1L, SE* for trace metals (0.2% HN03) 
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 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 FP 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 pproblematic results, were 
sent December 16 or January 8, or 22, and February 5. Each laboratory 
was given three weeks to notify us of any errors in data transcription, 
compilation, or flags. 

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 (GRMs). 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)~
p 

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 low levels, high Z 

deviations are often seen, and may be misleading if interpreted too 
strictly. 

A result which deviates more than 102 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. 

Coments 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.

'

g
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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 méénitude 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 DOC at 1.4 ppm, and at 10.6 ppm, for Colour at 
130 units and for Iron at low level. 

Individual laboratory deviations are listed below: 

Lab 2 - a rejectable result for K: +47% (R)* 
— a low result for TN: -44%; & N03+N02: twice at low level 

Lab 3 + rejectable results for Turbidity at low level: 3 x (R) 
- a low rejectable for Ammonia: -95% (R) 
- high results for S04: +l44Z (R); & Al: +12% 

Lab 4 - no anomalies 

Lab 5 - late data, an evaluation is to be made at a later date 

Lab 7 — a high result for S0 : 170% (R); & N0 +N0 : +12% 4 3 2 

Lab 9 - rejectable results for Alkalinity: 2 x (R) 
-ca result for Zn by DA: +11%; & Cl: -122 

Lab l0 — a low result for Pb by SE: -15%; & Zn by DA: +19% 
"- low results for N03+N02: -12%; & Si02: -15%, & -17% 
- an HDL for TP 

* (R) rejectable by Grubbs' statistical procedure (noncomparable data)



Lab 11 - a low result for DIC: -11%, and F: -15%
A 

V 

- a high result for DOC: 3 x (R); Na: (R); Amm. +86% 
K: +40%; N03+N02: +70%, & 70%; and S04: (R) 

Lab 12 - a low result for DOC: -70% 
- a high result for N03+N02: +38%; Amm.: +25%; DIC: +11%; 

and Turbidity 2 x 
-- an HDL for Silica & DOC 

Lab 14 - results by DA: Al: -25% (R); Mn: -69% (R); Fe: +11% 
- results by SE: Al: +78% (R); V: -33% (R); Zn: -13% 

Fe: -49% (R); and Pb! -12% 
- a low result for N03+N02 (at low level) 

Provincial laboratories average number of deviations per sample was 1.2 
Federal laboratories average number of deviations per sample was 0.5.



Without sample pretreatment, samples are aspirated by Atomic
,

r 

I 
2. SE - Code for low t1ev.el analysis 

APPENDIX I 

Definitions of Types of Metals Analysis 

1. DA - Direct Aspiration 

Absorption Spectrophotometry (AAS) ar Inuctively Coupled (Argon) Plasma 
(ICAP or ICP). Standards should contain the acid equivalent of the 
sample. ' 

Analysis is carried out by one of the following methods: 

I 1. Solvent extraction sample concentration followed by AAS. A 

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

3. Digestion of aqueous phase and ICAP analysis. 
4. Graphite tube (f1amel€SS) 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 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. 

2- ,B_<-zjectable 1_§,esu__1ts 

iEach 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 transcription 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 (HCY) 
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 1aboratory_ determines its own detection limits according to its own requirements. When major differences of detection limits 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. V 

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

As part of an on-going study, the Quality Assurance Section, NVRI 
in Burlington, “Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories participating in the PP program. 
This report summarizes the most recent PP interlaboratory quality 
assurance studies: FP 25 and 26, for the months January and February 
1988. These two studies dealt with trace metals, major ions, nutrients 
and physical parameters. The levels were from low to medium levels. 

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: 

FP 25 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

FP 26 - Sample 3 — 1L, SE* for trace metals (0.2% HN03) 
Sample 4 - up to 1L, major ions, etc., stored at 4°C 
Sample 5 - 1L, SE for trace metals (0.2% HN03) 

* 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 FP 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) 

' I A
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Preliminary data summaries, including problematic results, were 
sent March 1 or 21, and April 11. Each laboratory was given three weeks 
to notify us of any errors in data transcription, compilation, or flags. 

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 acti- 
vity). 

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 low levels, high X 
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.

u 

C0mflents on Laboratory Performance 

Results accompanied with a '1ess 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 '1ess 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 coefficient 
of variation (Table 2). The latter was 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. 

Provincial laboratories average number of deviations per sample was 2.1. 
Federal laboratories average number of deviations per sample was 1.4.



TABLE 1 

LAB 2 

LAB 3 

LAB 4 

LAB 5 

LAB7 

LAB9 

LAB 1O 

LAB 11 

LAB 12 

LAB 13 

FLAGS 

HDL 

FLAGS 

HDL 

FLAGS 
HDL 

Fums 
HDL 

FLAGS 

HDL 

FLAGS 

HDL 

FLAGS 

HDL 

FLAGS 

HDL 

FLAGS 

HDL 

FLAGS 

HDL 

FED—PROV LABORATORIES FLAG TABLE 

ALUMINUM 
TOT P 
MANGNESE 

PH 
PH 

NONE 

T N DIS 
NONE 

COLOUR 
SILICA 
NONE 

TOT P 
TOT P 
NONE 

ALUMINUM 
ALUMINUM 
IRON 
COPPER 

‘ALUMINUM 
NICKEL 
BORON 
ALUMINUM 
COPPER 
AMMONIA 
MOLYBNUM 

D O C 
HARDNESS 
CALCIUM 
PH 

CHROMIUM 
MANGNESE 

ZUU

O 
gl-IO GO 

IRON 59% R 
CONDUCT 19% R 
CHLORIDE 
AMMONIA 

-24% 
-63% 

-13% 
-13% 

30% 

164% 
-19% 

200% 
138% 

-51% 
25% 

-17% 
-13% 
-84% 
25% 

+23% 

283% 
-17% 
~21% 
-11% 
-23% 

-62% 
21% 

-21% 

NITRATE -43% 
ZINC 25% 

SULFATE -14% 
ALUMINUM -20% 

PH -12% 

SULFATE 25% 
SULFATE 22% 

SODIUM 12% 

COBALT 
ZINC 

CHROMIUM -24% 
LEAD -23% 
FLUORIDE -11% 
CHROMIUM -31% 
LEAD -30% 
TOT P 
AMMONIA 

NITRATE -22% 
SULFATE 22% 
0 0 c 

_ 47% 
HARDNESS -21% 
MANGNESE 67% 

D I C 13% 
TKN -15% 

corrzn 
NITRATE 251 
NITRATE 42% 
AMMONIA 

28% 

R 
R
R 

T N DIS -29% 

FLUORIDE 17% 

SILICA *20% 

PTASSIUM -20% 

SULFATE 713% 

NICKEL 
HOLYBNUM 

COBALT E 
NICKEL 

15% 
67% 

NICKEL -38% 

VANADIUM 
TOT P 

PH --11% 
CHLORIDE 
D I C 
CALCIUM 
IRON 

-21% 
47% 
-30% 
-28% 

COLOUR 
ALUMINUM 

-23% 
30% 

CADMIUM 19; 
sonxuu 41z



LAB 14 FLAGS : MANGNESE -30% 
ZINC 18% 
CHLORIDE -18% 
ZINC I-50% 

IRON -21% 
LEAD 622 R 

' 

CALCIUM 14! 
ALUMINUM 165% R 

HDL : NONE 

‘L’ a ‘less than’ result lower than the comparator 

IRON -38% zmc -44%
_ 

COPPER 74% R 
SODIUM 64% R 
ALUMINUM 39% 
VANADIUM -27% 
CADMIUM —55Z R 

* ‘R’ a Grubbs' rejectable flag, ie. non-comparable data I



TABLE 2 

HIGH COEFFICIENT OF VARIATION 

In ncv FOR 

AN HCV FOR 

AN HCV FOR 

AN HCV FOR 

AN HCV FOR 

AN HCV FOR 

BORON 

NICKEL 

COLOUR 

BORON 

T N DIS 

IRON 

.033 PPM 

.006 PPM 

39.100 PPM 

.063 PPM 

.309 PPM 

.029 PPM



APPENDIX I 

Definitions of Tzpes 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 ICE). Standards should contain. the acid equivalent of the 

samp1e- . 

2. SB_ — Code for lov level analysis 

Analysis is carried out by one of the following methods:

1 

I 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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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 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. 

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 (BCV) 
Occasionally data for a parameter yields a very high relative stan- 

dard deviation (RSD). Vhen this HCY 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 (HDLZ 
Each laboratory determines its own detection limits according to its own requirements. When major differences of detection limits 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 B. Grubbs, Technometrics, 1969, p. 1. ~
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Introduction 

As part of an on-going study, the Quality Assurance Section, NVRI in Burlington, Ontario has been sendi' f , ng re erence water samples bi-monthly to chemical laboratories participating in the FP program This report summarizes the most recent FP interlaboratory quality assurance studies: FP 27 d 2 an 8, for the months of March and April 1988. These two studie 
and physical parameters. The levels were from medium to high levels. 

Study Design 

s dealt with trace metals, major ions, nutrients 

Five water samples were submitted to each laboratory for chemical analyses. Two sam les wer "b p e su mitted 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: 

FP 27 - Sample 1.- 125 ml, nA* for trace metals (32 HN03) 
Sample 2 - up to IL, major ions etc., stored at 4°C 

FP 28 - Sample 3 - 1L, SE* 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 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, FP 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 13 and July 6. Each laboratory was given three weeks to notify 
us of any errors in data transcription, compilation, or flags. 

Performanceilndicators 

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 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 low levels, high Z 
deviations are. often seen, and may be misleading if interpreted too 
strictly. I 

A result which deviates more than 10% from the comparator is marked 
with an asterik in the data table 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 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. .
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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.

u 

Attached are two tables listing flagged data by laboratory 
(Table 1), and listing parameters for which there was a high coefficient 
of variation (Table 2). The latter was 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. 

Provincial laboratories average number of deviations per sample was 1.3. 
Federal laboratories average number of deviations per sample was 1.1.
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NOTE: A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH %a IS INDICATIVE OF POOR PERFORMANCE. ON THE OTHER HAND LABS VITH FE 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 Z 

HIGH COEFFICIENT OF VARIATION 

AN HCV FOR 
AN HCV FOR 
AN HCV FOR 
AN HCV FOR 
AN HCV FOR 
AN HCV FOR 
AN HCV FOR 
AN HCV FOR 

D 0 C 
BORON 
Tor P 
IRON 
nonou 
PTASSIUM 
0 0 c 
BORON 

1.790 PPM 
.045 PPM 
.006 PPM 
.029 PPM 
.040 PPM 

16.042 PPM 
.760 PPM 
.010 PPM



APPENDIXHI 

Definitions of Types of Metals Analysis 

1. Dd‘ - Direct Aspiration 

Without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) at Inuctively Coupled (Argon) Plasma 

(ICAP or IGP)- 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: 

I 1. Solvent extraction sample concentration followed by AAS. 

2. Digestion and concentration of aqueous phase followed by 

ICAP. 
D 

3. Digestion of aqueous phase and ICAP analysis. 

4. Graphite tube (flameless) AAS.
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APPENDIX II 

Performanceilndicators 

1. Circled Results 

A 

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 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. 

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 transcription 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 Ya!iatiop,(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. Bgigh Detection _Li,mi_r_s, (_11DL1 
Each laboratory determines its own detection limits according to its 

own requirements. When major differences of detection limits 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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Introduction 

As part of an on-going study, the Quality Assurance Section, NVRI 
in Burlington, Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories participating in the FP program. 
This report summarizes Zthe most recent FP interlaboratory quality 
assurance studies: FP 29 and 30, for the months of May and June 1988. 
These two studies dealt with trace metals, major ions, nutrients and 
physical parameters. The levels involved softer coloured waters for the 
major ion samples. " 

Stud? .l?<;;~f-ig 

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: 

FP 29 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

FP 30 - Sample 3 - 1L, SE* for trace metals (O.2Z'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 were recorded on 
report sheets provided with the QA 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) ’
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Preliminary data summaries, including problematic results, were 
sent June 29 or July 8, and August 18. Each laboratory was given three 
weeks to notify us of any errors in data transcription, compilation, or 
flags. d 

Performance Indicators 

‘In the Federal Provincial 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 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. i 

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 low levels, high Z 
deviations are often seen, and may be misleading if interpreted too 
strictly.

' 

A result which deviates more than 10% from the comparator is marked 
with an asterik in the data table and its value ‘tabulated in the flags 
table (Table 1). Results reported with an "L" (less than) or flagged 
with an "Rf (rejectable) are not used in_ the statistical calculations. 
Performance indicators are fully explained in Appendix II. 

Qomments 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 1aboratory,.then that detection limit is too 
high. Such a result is assigned an 'HDL' and is tabulated for each 
laboratory in Table 1. '

-

'
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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). The latter (formerly called a high coefficient of 
variation) was 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. 

Provincial laboratories average number of deviations per sample was 1.8. 
Federal laboratories average number of deviations per sample was 1.1.
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TABLE 1: FED-PROV LABS FLAG TABLE — STUDIES FP 29 FP 30 
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FLAGS 
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D I C 
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NONE 
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AMMONIA 

TURBIDTY 
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IRON 
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SODIUM 
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NITRATE 

12%
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DU 
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CALCIUM 
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-NOTE: A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH Za IS INDICATIVE OF POOR_PERFORMANCE. ON THE OTHER HAND LABS WITH FE 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 LOVER THAN THE COMPARATOR

R
R
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TABLE 2: HIGH STANDARD DEVIATION 

PARAMETER 

COLOUR 
nonou 
'ALKALIN1TY 
POTASSIUM 
BORON 

LEVEL 

131.444 PPM 
.203 PPM 

3.220 PPM 
.287 PPM 
.065 PPM



APPENDIX I 

Definitions of Types of Metals Analysis 

1. DA - Direct Aspiration ' 

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

2. SB — Code for low level analysis 

Analysis is carried out by one of the following methods: 

I la. Solvent extraction sample concentration followed by AAS. 
_2. Digestion and concentration of aqueous phase folloyed by 

ICAP.
V 

3. Digestion of aqueous phase and ICAP analysis. 
4. Graphite tube (flameless) AAS.

V



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 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. - 

2. Rejectable Results 
'

i 

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) 
Qccasionally 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 (BL) - 

Each laboratory determines its own detection limits according to its own requirements. When major differences of detection limits 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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MEMORANDUM more oz ssnwcs 

mm H.Alkema/ I/336-4929/ha 
I ssc'un'rrY i:us"siricA1ioii1 bs““s'€cuiuf: 

' OUR FILE/NOTRE REFERENCE 

H. Alkelna 
‘ _| 

a- c Section de 1'Assurance-Qualité F“°M Institut National de Recherche sur les Eaux 

voun ms/voms REFERENCE 

DE Burlington, Ontario. I imm‘ 
V L_ ‘J November 30 Novembre, 1988 

§%'j§cT Programme d'Assuiran.<:e—0u.a1ité Fédé.i:,a1-Proviincial (PAOFP) 

Federal-Provicial Quality Assurance Program 
Final Report; FPQC Studies 31-32 

Vous trouverez le résumé final de l'étude F/P susmentionées. 

Si vous avez de commentaire sur ce résumé, ou des corrections 
valides a notre base de données, veuillez me les transmettre. ' 

Notez bien que le programme 'IRQC' est amalgamé dans le programme 
PAQFP. On utilise maintenant les numéros des études PAQFP. 

I have enclosed the final report for the above mentioned studies. 

If you have -any comments on this report, or any legitimate cor- 
rections to the data base, please do not hesitate to communicate 
them. 

Please note that the lRQC program is now merged into the FPQA 
program. The FPQA Study numbering is being used. 

H. Alkema
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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 FP program. 
This report summarizes the most recent FR interlaboratory quality 
assurance studies: FP 31 and 32, for the months July and August 1988. 
These two studies dealt with trace metals, major ions, nutrients and 
physical parameters. The levels were mainly medium levels. 

Stud! 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: _ 

p

“ 

FP 31 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
Sample 2 — up to 1L, major ions etc., stored at 4°C 

RP 32 - Sample 3 - 1L, SE* 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 were recorded on 
report sheets provided with the QA 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 August 19 or September 7, and November 4. Each laboratory was 
given three weeks to notify us of any errors in data transcription, 
compilation, or flags. Y 

Performanceslndicatons 

"In the Federal Provincial 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 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 low levels, high Z 
deviations are often seen, and‘ may be misleading if interpreted too 
S€riCI1Y- 

A result which deviates more than 10% from the comparator is marked 
with an asterik in the data table 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 Eerformance 

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.
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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). The latter (formerly called a high coefficient of 
variation) was 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. 

Provincial laboratories average number of deviations per sample was 1.6. 
Federal laboratories average number of deviations per sample was 019.



TABLE 1: FED-PROV LABORATORIES FLAGGED DATA - STUDIES FP 31-32 
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TABLE 2: nxcn STANDARD DEVIATION 

D 0 C 
MANGNESE 
IRON 
COBALT 
COPPER 
D 0 C 
T N DIS

4 

LEVEL 

1.390 
.012 
.029 
.011 
.013 
.389 
.045 
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PPM 
PPM 
PPM 
PPM 
PPM 
PPM
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Definitions of Types ofphetals Analysis 

1. _DA - Direct Aspiration 

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 ior low lewel 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.

V 

4; Graphite tube (flameless) AAS. 
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3. Digestion of aqueous phase and ICAP analysis. U

*
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APPENDIX _I; 

Rerformance.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 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. 

2. Rejectable gesults 

,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 (HL2 
Each laboratory determines its own detection limits according to its own requirements. When major differences of detection limits 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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