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Management Perspective PP61 - PP72 

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

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

Twelve studies were sent out in the period from September 1987 
to August 1988. These studies dealt with analyses of trace metals, 
major ions, nutrients, and physical parameters <in natural and 
spiked water samples. The reference water samples are typical of 
the-surface waters found in the various regions. 

\ . 

A number of key analyses were identified to be out of control 
and promptly brought to the attention of laboratory "managers to 
help improve the quality of their data, and to help them to 
re-evaluate their internal quality control procedures.
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This compiled report of twelve quality assurance studies 
evaluates the chemical analysis of surface waters for labora- 
tories in the Prairie Provinces Quality Assurance (PPQA) program. 
This report, which covers the period from September 1987 to 
August 1988 (QA studies PP 61 to PP 72), describes the following: 
study design, treatment of data, performance indicators, and 
comments on individual laboratory performance. 

A single bimonthly study consists oft 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, 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 clack of flagged results. More than several flagged 
results indicates poorer performance. Results are flagged by two 
criteria: those that exceed the 10% or 1 Standard Deviation Test, 
and those that are statistical outliers according to the Grubbs’ 
outlier test. 

Generally, analyses were performed well, nevertheless, a 
number of key analyses were identified to be out of control and 
promptly brought to the attention of laboratory managers, The 
laboratories in the PPQC program have usually shown prompt 
correction of problems when notified of them. ,



PERSPECTIVE DE GESTION PP61 - PP7Z 

Sur les auspices du Consei1.des Eaux des Provinces de Prairie, 
un programme d'assurance de la qualité a été initié pour ,évaluer et 
améliorer la comparabilité des résultats dfanalyse des eaux de 
surface fournis par 1e Division de Qualité des Eaux a_ Saskatoon et 
1e Laboratoire National de Qualité des Eaux, ainsi que les 
laboratoires provincials de l'Alberta, Saskatchewan, et Manitoba. 

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 tous les deux mois)@ Ces 
études ont été porté sur 1'analyse des composés métalliques a l'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 ont été informés ce qui leur a 
permis de se rendre compte qu'ils doivent réevaluer les méthodes de 
controle interne de la qualité et produire des données plus exactes. 

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



RESUME 

Ce rapport regroupant douze études sur 1e contréle de la 
qualité (CQ) présente une évaluation de 1'analyse chimique des eaux 
de surface pour les laboratoires des Provinces de Prairie. Dans ce 
rapport couvrant la période de Septembre 1987 a Aofit 1988 (études 
C0 FP21 a FP32), on décrit les aspects suivant du controle de la 
qualité: conception des études, traitment des données, indicateurs 
d'efiactitude et 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 llétat 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 methodologies 
d'analyse 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 
pent; 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 1aboratoires¢ L'absence de résultats 
pointés indique unet bonne_ performance (et la comparabilité des 
données). S'il y a plusiers résultats Vpointés, c’est que la 
performance a été plus faible. On pointe aux résultats en fonction 
de deufi critéres: s'i1s divergent de plus de test de 10% on le 
deviation standard et, si} selon de Grubbs, ils sont des valeurs 
statistiquesarejetées. 

En général, les résultats des analyses ont été satisfaisant; 
on a cependant, constaté que les résultats d'un certain nombre 
d'analyse clés étaient aberrants. On en a rapidement informé le 
chefs de laboratoires, et avec l'exception d'un laboratoire les 
laboratoires ’faisant partie du programme fédéral-provincial de 
controle de la qualité ont immédiatement apporté les corrections 
nécessaires.
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.In.troduc;ti0.n 

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 PPVB program. 
This report summarizes the most recent PPWB -interlaboratory quality 
control studies: PP 61 and 62, 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 

Five water samples were submitted to each laboratory for chemical 
analyses. Three samples were submitted for trace metals analysis, while 
the wremaining two were. submitted for major ions, nutrients and some 
physical measurements. The following is a vbreakdown of the five 
samples: 

PP 61 - Sample 1 - 125 ml, DA* for trace metals (3% HN03)
0 Sample 2 - up to 1L, major ions etc., stored at 4 C 

T? 62 - 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 (0.21 HNO3) 

* for definitions see Appendix l 

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 PP 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) -

A



Preliminary data summaries, including problematic results, were 
sent 3 or 18 November and 4 December. Each laboratory was given three 
weeks to notify us of any errors in data transcription or compilation. 

Perfarmss .1I1*1i¢@F9I§ 

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 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 .i§ 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 

lResults 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. '

i

'



l Lab 6 — low results for Sr: -5775 (R); -65% (R); & -55% (R) 

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 (ihcomparabi- 
lity) was observed for Aluminum at the O@018 ppm level. 

Individual laboratory deviations are listed below: 

'Lab 1 
' - a low result for DIC: -28%; Mg: -21% & -14% 

- results for Pb at low level: -7oz (R)* & +502 
- a high result for Si02: +15% 
- an HDL at low level for Al & Mn 

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

- a low result for DIC: -21%; and DOC: #122 
- high results for N03+N02: +11%; and F: +17% 

Lab 4 - a high result for B at low level (R) 
- a low result for DIC: -112 

+ a high result by SE for Al: +83% (R) & +44%; V: +87% (R) 
Mo: +63% (R); Zn: +47% (R); Ni: +27%; Fe: +81% (R) & +22% 

- high results for Mg: f12Z; Ca: +15%; Hard: +11% 
Ammonia: (R) & (R) and TP (R) & (R) at low level; 
N03+N02: +65% & +11%; and TKN: (R) at low level & +1002 

- an HDL for Fluoride and Pb at low level " 

Lab 8 - a low result for by DA for Pb: -12%
_ 

~ - a low result for by SE for Cu: -24%; and Zn: -30% 
- a low result for N03+N02: _50Z; and F: -18% 
- an HDL for TKN and low level-Mn, Fe, Zn, & Al 

PPVB laboratories average number of deviations per sample was 2.2. 
* (R) rejectable by Grubbs' statistical procedure (noncomparable data)



APPENDIX I 

I 1 . DA _d -___,Di,A__1j“_ect Aspiration 

pefinitions of Types of Metals Analysis

\ 

I 
Without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) ar lnuctively Coupled (Argon) Plasma 

I (ICAP or ICP). Standards should contain the acid equivalent of the 

sample. 

I 
2. SE - Code for low level analysis 

I Analysis is carried out by one of the following methods: 

G 1. Solvent extraction sample concentration followed by AAS. 

I 
2. Digestion and concentration of aqueous phase followed by 

ICAP a 

I 3. Digestion of aqueous phase and ICAP analysis. 

4. Graphite tube (flameless) AAS.
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APPENDIX II 

Performance Indicators 

1. Circ.l_ed in;-,s;u.1ts 

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 transcriptipn 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 (QCY) - 

_Occasional1y 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. "

i 

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. ' " 

* 
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 PPWB program. 
This report summarizes the most recent PPWB interlaboratory quality 
control studies: PP '63 and 63, for the months November and December, 
1987. These two studies dealt with trace metals, major ions, nutrients 
and physical parameters. The levels were mostly at high levels with one 
soft coloured water. 

StudZ»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: 

PP 63 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
' Sample 2 - up to 1L, major ions etc., stored at 4°C 

PP 64 - 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 

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 PP 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 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. V 

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 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 
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 (incomparabi- 

lity) was observed for DOC at 1.4 ppm, and at 110.6 ppm, for Colour at 
130 units and for lron at low level. ~

- 

Individual laboratory deviations are listed below: 

ll Lab 1 - a low result for c1; -12%; Mg: -24% (R)*; & Ca at or 
- results for Zn at high level: +14% 
= high results for Si02: +20%, 8 +11% 
- an HDL for Si02, Mg, & S04 

Lab 3 - rejectable results for Turbidity at low level. 3 x (R) 

I - a low rejectable for Ammonia: -95% (R) 
- high results for S04. +1441 (R), & A1. +12% 

Lab 4 - no anomalies 

Lab 6 - low results for Sr: -26%, & -16%; 
- a result at low level for Al: +26%; & Co: _13Z 
- results £0; Ba: -90%, & +11oz (R) 
- high results for Mg: +42%; & K at low level (2 X) 

Ammonia: 3 x (R), TP 3 x (R) at low level; & TKN: 2 x (R) 
— a low result for F: -12%; and Si02: -15% 4 

- an HDL for Fluoride and Pb at low level 

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



I Lab 8 - a result at high level for Cr: +30% (R); Co: -16%; 
1 Cd.--18%; & Pb: -13% 

- a result at low level for Cr: +41% (R); Cu: +18%; 

Zn: +11%; & Cd: -12% . 

- a result for TKN: +60% (R); Si02: -13%; Amm.: +27%; 
Turb.: high at low level; & S04: +120% (R) at low level 

- an HDL for low level Al 

PPWB laboratories average number of deviations per sample was 2.5.



APPENDIX I 

Definitions of Types of Metals Analysis 

1. DA 7 Direct Aspiration 

Without sample pretreatment, samples are aspirated by »Atomic 
Absorption $pectrophotometry (AAS) ar _Inuctively Coupled (Argon) Plasma 
(ICAP or ICP).- Standards should contain the acid equivalent of the 
sample. 

2. $3 - Code for low 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.



APPENDIX II 

Performance Indicators 

l. 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 (HCV)
p 

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 (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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Introduction 

As part of an on-going study, the Quality Assurance Section, NVRI 
in Burlington, _0ntario, has been sending -reference water samples 
bi-monthly to chemical laboratories participating in the PPVB program. 
This report summarizes the most recent PPVB interlaboratory quality 
control studies: PP 65 and 66, 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: 

PP 65 - Sample 1 - 125 ml, DA* for trace metals (3% HNO3) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

PP_ 66 - Sample 3 - 11., sE* for trace metal_s (0.22 rmo3) 
a Sample 4 - up to 1L, major ions, etc., stored at 4°C 

Sample S - IL, SE for trace metals (0.2% HN03) 

* for definitions see Appendix 1 

Treatment of Data 

VEach 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‘ PP 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 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 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 '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.

_

I



I 

\__ 

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 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. 

PPWB laboratories average number of deviations per sample was 2.8
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-. LAB 8 FLAGS: NICKEL -18% 

B * \Rr 

TABLE ___l 

LAB 

LAB 

LAB 

LAB 

PRAIRIE PROVINCES LABORATORIES FLAG TABLE 

FLAGS 2 TKN 32% 
CHLORIDE -21% 
MGNESIUM -14% 

HDL : SODIUM 

FLAGS : PH -13% 
PH -13% 

HDL : NONE 

FLAGS : T N DIS 30% 
HDL .: NONE 

FLAGS : COBALT -13% 
BARIUM 15% 
MGNESIUM 24% 
CHROMIUM 57% 
COPPER 43% 
BARIUM 118% 
MGNESIUM 12% 
CHROMIUM -31% 
STRNTIUM -66% 

HDL : AMMONIA 
VANADIUM 

IRON 2900% 
IRON 38% 

HDL : TKN 
MANGNESE 
ALUMINUM 

HARDNESS 
CALCIUM 

SULFATE 

SULFATE 

NICKEL 
TKN 
TOT P 
IRON 
ZINC 
LEAD 
TOT P 
IRON 
MOLYBNUM 
SULFATE 
AMMONIA 

LEAD 
COPPER 
COPPER 
TOT N 
COBALT 
MANGNESE 

14% 
26% 

-14% 

-18% 
164% 
400% 
333% 
-38% 
60% 

150% 
-45% 
-23% 

-16% 
43% 
-23% 

SODIUM 

MANGNESE 

FLUORIDE 

STRNTIUM 
SODIUM 
ALUMINUM 
NICKEL 
STRNTIUM 
TKN 
ALUMINUM 
NICKEL 

CHLORIDE 
VANADIUM 

SILICA 
SILICA 
ZINC 
ALUMINUM 
ZINC 

a Grubbs' rejectable flag, ie. non-comparable data 
‘L’ a ‘less than’ result lower than the comparator 

-22% L 

17%

* -64% R 
-22% 
-76% R 
-50% 
-70% R 
21% 

-50% R 
-69% R 

-16% 
-16% 
25%
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TABLE 2 

HIGH COEFFICIENT OF VARIATION 

AN HCV 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
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APPENDIX I 

Definitions of Types of Metals Analysis 

1. DA - Direct Aspitation 

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 fogiloy level analysis 

l 

Analysis is carried out by one of the following methods: 

V 

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. A



I
I

I

I

I

I 

I

I

I

II
I

I 

In
I

I

I
I 

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. 1 

2. Rcjectable 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 (BDLQ 
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.



"6 

_M____ 

HQHQ. 

°PflG_ 

°QNN_ 

QQON_ 

HN.°

I

| 

wmH_°

I 

NN'° 

n~_°

I

I 

Hm~_

'

I

' 

‘

I

l 

m_a

'

I 

Q_m 

a_h

|

| 

”mN°_

'

| 

°m*°_ 

_aH°_

' 

Omflfl 

QMMN_ 

°@mNi 

G¢NN_ 

QMWN. 

°FMN_ 

QQQH. 

QO°N_

_ 

°~_° 

‘D 

W“ 

‘Q 

NUH 

HUH 

NM 

BNN 

OU 

WHQ 

OU 

HOP 

OU 

HOMFN 

HHHFN 

HHQFN 

§QWO_ 

O°mQ_

I

m 

_m 
_° 

°_
O 

M_H 

UOO°_ PQ¢O_ 

m¢UQ_ 

ONMQ_ 

_D 

mHN_° 

WUH 

Nfl 

ZOI:OU 

FOB 

OU 

EO“H 

QQQFN 

mmmwfl 

m_h 

flMOO_ 

_._NH.5" 

.u.;i!.' “N! 
_.HJ“‘i"

_
N WN.O 

mMN_° ,bN'Q

I

I 

NM° 

mO_C 
GQ%_O 

WO_O 

‘D 

NUH 

‘Q 

W“ 

‘O 

W“ 

HNN 

Z: 

ENE 

2: 

BMW 

2: 

HHMMN 

m°mfl~ 

q°mmN

I 

NQQJ

I 

¢_@

' 

HHMO_ 

§NmO_ 

MQQQ_

' 

°Mm_O

' 

mWW_O

I 

@§_O 

NmC_°

'

| 

Om_Q

I 

mOm_O

H 

°w“_° 

Nq%_° F‘°_° 

‘Q 

NUH 

WHD 

at 
Hfiflmfl

Q
W 

QHmO_ 

wmM.° 

‘Q 

fiUH 

BNH 

Uh 
HNMQN 

-_° 

‘O 

fiUH 

HNN 

Nb 
HHm“N

8 
Q“_Q UN.Q 

mflM_° 
PN_° 

‘Q 

"“ 

EMU 

NM 
QOMQN 

§M°_ 

fl_@ 

NWQO. 

°€@O_ 

OmV°_ 

QQVQ_ 

¢q®_° 

‘Q 

W4‘ 

NU" 

Mm 

WHO 

BI 

HOB 

22 

VGHMN 

HfiOnN 

memo

' 

Nm°_O

I 

HmO_O

' 

@@O_O 

flW°_O 

‘Q 

Ma‘ 

HOB 

It 
MOOMN 

§V@_O 
zozzou 

z=H:°“=U 

Qm@qN 

Qflmw 

M_M 

GWfl@fi 

OmOm_ 

mPWQ_ 

°°Mm_ 

OOOm_ 

°°wQ_ 

OQOW;

I 

OMm_O

| 

m°m_° 

hU 

W4‘ 

ZOZIOU 

4O 

QUH 

BOB 

NU 

SDHQ4Z¢> 

BK“

> 

QOOTN 

GGQMN 

fiNMMN 

m_q_° 
mq_° 

‘O 

“UH 

WHQ

> 
HHHMN 

AMOBN 

*M 

ZH_ 

_4\D 

WQ‘BW: 

HU4NH 

H 

NO¢& 

””\N°\@N 

"HH<O 

EDD 

o”\H°\H° 

"HH‘O 

_l-_ 

mn__ 

-- 

_-__ 

_-__g 

___n_ 

___u 

Q___- 

nun 

Mmn_ 

_""“_ 

Hun“! 

a__n_ 

“nun” 

nun“ 

“nun” 

n“_u 

__m-E 

Emu“ 

°m_° 

m_° ’#i° 
mmmla 

m_°

I 

OWQ_O

| 

49 

NUH 

MU“ 

Hm 

NU“ 

NM 

ZO=:OU 

“HO 

> 

BOB 

> 

BOB 

b 

=D2H:DH‘ 

flafimfl 

HH°n~ 

O°°MN 

MMQMH 

qN$_° m~.° 

‘D 

QUH 

WHD 

Nb 
HHfiw~ 

QWm®_ 

Wm@_° 

‘D 

MUN 

HKN 

“U 
HNMWN 

O°mm_ 

°mm_° 

‘D 

QUH 

BMW 

H‘ 
Mflmmfi 

mmH_° 

VWHQ 

Eb 
QOHWN 

TI 

°°°°_ °°m°_ 

m®.° m°'° 

‘D 

W“ 

BMW 

MU 
NOm#N 

F
Q 

HQHO. OHHm_ 

m_° 
mmn_°

_ 

m_° 

4D 

Wfid 

49 

NUH 

4D 

m‘< 

fiUH 

Mm 

OQWN 
W" NUH BOB 

H#O@N 

QMQMN 

HNMmN 

W§O_

I 

q‘> 

MN“ 

Q_NH

' 

flaw 

dflm 

OflQ°_

I 

>HD 

QB“

. 

mQQQ_ 

QQV°_ 

NMQ_O 
m°_O mO_O 

N¢O_O §V°_: 
Y°_Q 

_Q 

qq°_Q 

Q¢O_O 
mO_O 

m@°_O 

Mm 

EOIIOU 

‘Q 

HUN 

wqm_° 

z‘N= 

UH fifl HH OHGQWMNfi 

uh 

HWHZOZQZ 

HRH 

2: 

Dfiq

I

I

' 

A‘> 

HUG 

°.vH

I

' 

flaw 

AN“ 

WwO°.

I

I 

DHD 

“Hm 

MmV°_ 

°flmO_ 

°QWO_ 

"Q3 

Z4“!

'

| 

‘H

I

I 

Md 

0

|

l 

H“ 

O

I

I 

O6 

OM°_O

'

'

QQ 

‘D WHD flfi

m 
M‘ on 

HmO_Q

I

W

I

M

|

I

N

I 

QV°_°

H 

NUH 

NUH 

fi§N 

N“ 

QU 

HOB 

GU 

NUH 

NM 

HOB 

MU 

Q44 

HHQ@N 

GGOWN

I

I 

fl‘> 

WHO

'

I 

OHM 

GUN

'

| 

>HO 

DEW 

¢°°m_ 

°m~m_ 

°°“q_

I 

mania

' 

.6

I 

_°

I 

a“_° 

z¢H= 

UH CHGQW@NH 

Hxfl 

J‘ 

WHQ 

J‘ 

WHG 

Q‘ 

Boa 

H‘ 

fl‘q 

@°MnH 

HHHMH 

NOHMH 

GOOMH 

MflN:¢W 

DN¥H&W 

H 

HJ&=4W 

mm 

NM 

“N 

NM 

_OZ 

NODHW 

mmmmmmmmlmmmmmmmmmlmmmmmmmJmmmmmMmmMlmmmm‘“mlulmmmmmmwmmmummmmmmm 

H§4:2Dm 

4849



PROGRAMS

— 

FED—PROV

E 

PPWB 

QA 

DATA 

SUMMARY

N 

PAGE 

I-I 

SAMPLE 

IOQ 
IlaQ 

IDN 
94 
In

6z 

STUDY 

29111 

CU 

DIS 

ICP 

DA 

29106 

CU 

DIS 

AAS 

DA 

Hm ~00 
v-ll-4Ho QDN NUIO 

29009 

CU 

TOT 

5X 

ICP

m $5
m 0:: QHO NZU 

321 
EXT 

DA

N 
our-1U 
NZ!-I 

28311 

NI 

EXT 

ICP'DA 

11 

28301 

DIS 

NI 

EXT 

DA 

AAS 

DA 

w-I94 QHU Nzn 

28011 

NI 

TOT 

SK 

ICP 

20009 

NI 

TOT 

5X 

ICP 

27999 
COBALT connou 

27321 

CO 

EXT 

ICP 

DA 

0.040 

Ifl 
lfi NN 
O0 

‘N F~ 

OiV O
O 

um we lcolll .. co 

0.002R 

0125

O

N Nlllll
-O 

Flfl IlIlll~~l
. 

.255

O 

0.215

@N 

NN
.O 

99

~ um INNIII .. OO 

IIIIII 

INIIIIIII
.O

Q 
5 amwamowmv 

I-Iv-4v-Iv-1 

ma ww we cowl ... 
Q‘ 

Ill! 

.0490 

.0400 

we
. PH.“ vm w NOWN ....Q 

.2720 

.2200 

on ow ma Nov! ... 
Ifl 

ow mm wa acct ...Q 

.2200 

.2550 

Oil‘ MN I-I 
Fl!-I M NOON 

1 - n - 

lb 

.2260 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

38011 

SR 

TOT 

ICP 

DA

Z Q O 
225 O!-0° MNU 

30321 

ZN 

EXT 

ICP 

DA 

30311 

ZN 

EXT 

ICP 

DA 

30304 

ZN 

EXT 

AAS 

DA 

W4 HHQ HQ n Q OZU mun 

30104 

ZN 

DIS 

AAS 

DA 

8% HOU HRHO OBN "Nfi 

HQ QOU QHHc OZM MNIH 

29999 
COPPER COMMON 

29321 
CU'EXT 

ICP 

DA 

29311 

CU 

EXT 

ICP 

DA 

29306 

CU 

EXT 

AAS 

DA

N 4J

N
W 

ll IOIIIIII llll
.O 

v 99 mg mmmmmmnm oooooooq ........ OOOOQQOO

Q 
IO IIOIIIIIII
O 

ID IIIIOIIIII
.O 

ID lhlfl l°lllIlO¢l 
. .- Q O0 

ma mm IIll|OOIIl .. co 

o.5ssa 

0m IIIOIIIIII
c 

0.054 

.oé2n 

o hm mm vvvvvvvq ocoooooc- 
OOOOOQOO - ‘- 

P 
Q‘ llfllllllll

.Q 

1' IIIIOIIIII 

v wu lolllllocl 
. .- O GO 

rlfil_l'l\DQQOI-(Fl? 
I-Iv-II-Iv-I 

co um w no m ?°P¢ ....M 

.0580 

.0500 

cc on no occl ... 

on MN ma coal ... 
IO 

llll 

.0500 

.0540 

§"O IDQ F VO €' OOWO onto 
W. 
F0 

.0470 

.0400 

hm mu ea OQFI ...WN 

MEAN 

;STD'DEV 

REL-STD 

DES 

VAL 

48321 

CD 

EXT 

ICP 

DA 

48301 

CD 

EXT 

AAS 

DA 

43111 

CD 

DIS 

ICP 

DA 

Em HOU HRH0 09% wUm 

Hm MOO can0 QDN QUM 

42999 

MOLYBNUM 

COMMON 

42121 
MO‘EXT 

ICP 

DA 

42111 

MO 

DIS 

ICP;DA 

EN HOU HRHa NON vim 

30999 

42009 

STRNTIUM 

MO 

TOT 

COMMON 

5X 

ICP 

38321. 

SR 

EXT 

ICP 

DA 

m4 HHQ AD H N 0&0 mmu

3

OQ llollllll
.c 

Q w vm l0ll¢|Ioe . . .- 

ow 
_ 

em lllllocll .. co

N 
Q‘ IIIOIIIII
O 

0.030 

.815 

MM,\ON OQIQQI I 66° Q6 

("I IIOIIIIII
- 

“W IIIIIQQII .- OO 

Fl IIIOIIIII 

0.815

P ll IHIII
.O

M 
I" IIHIIIIII

.O

F IIIIIHIII
.O 

I-OPQNNOQUDOFOIW 
I-II-4!-I 

.0400 

mp mm we coal ... Ha 
cu QN no cowl ...F 

.0420 

.0380 

Olh 
I-OI“ W nnv Q QOWQ 

u n 0 - 

Ifl 

.9300 

on on vn nqw| ...m 

.8300 

.8150 

Iflv-C 
viii ‘O Pfi \D HQNH 

1 0 0 0 
1-I 

.1730 

.1700 

MEAN 
.STD 

DEV 

_REL 

STD 

DES 

VAL



H_P 

@_QH 

I

I 

GONG. 

@$@O' 

OO@N_ 

¢NnN_ 

QOQN_ 

mm§N_

I

I

I 

I 

_~ 

"HO

I 

mm_°

W

H

| 

"MN 

@N QN 

_°

I 

O

' HflN_O 
@N_Q 

_°

I 

WU
Q

I 

WW~_

I

'

' 

H.Q

I

I 

|_ 

NPMOU

I

I 

OOWN 

NQMQ 

DMMW_ 

QWmV_ 

_°

| “N: 

‘G 

QUH 

WM 

M‘¢ 

‘O 

W“ 

‘O 

NUH 

‘D 

W‘4 

NUH 

BNu_Qfi 

HNN 

Gk 

HRH 

QN 

WHD 

“N 

WHO 

NE 

HOE 

HHMNQ 

NOMNQ 

HCMNQ 

HHHNQ 

HOHNQ 

HHONQ 

QGG@m 
“MP6

H 

“Q76

I 

° 

AHMNHMU

I 

@M¢_° 

Qm@_O 

m§q}¢

I 

Nfl 

Z°=:°U_ 

‘Q 

NUH 

flfi 

=DHK‘fl 

BNW 

‘D 
HNMWM 

Hfldfl 

H 

Hfl&:¢W 

wm‘_° 

G.‘ 

NHNQ. OMM€_ 

NH€v_

O 
mb_° 

‘D 

W“ 

‘O 

QUH 

Bx“ 

‘Q 

MHD 

4Q 

HOM@m

_ 

Hfifiwm 

WZ¢fiUONN 

‘O 

fisfifi

G 

>OMfi1GH&

' 

Nfifizzbm 

¢H<D 

mPN_

I 

g‘> 

WHQ 

F_°H

I 

chm 

JN“ 

Oh~°_

' 

>HQ 

“hm 

FHWN_ 

ONQN_ 

‘.IWml"

H 

‘.“N1.‘_

I 

w~%°

I 

NQN 

_Q 

NQN_° 

gNH°

' 

NEN 

ZOS:OU 

‘Q 

NUH 

O4HJ 

HNH 

QM 

Ifid 

“Q 

ONQ 

HNMNQ 

z‘u: 

T3 Mfi flfi OHOQWMNfi

l

' 

NqO_ 

J‘> 

MUD

I

I 

m_a 

DEW 

HUM

l

I 

OQQQ, 

>HO 

OHM 

OQNfl_ 

°mWT_ 

Nm}°

H

' 

Mfiq 

NUH 

NM, 

fiUH 

P°¢Q_

% WMOJ9 
IOQQJQ 

@O_O 
N~O_é O¢Q_é 

¢Q_O 

_O 

Q@°_5 

Mm 

ZOSzOU 

z¢u: 

Qfi Mfl Hfl QfiQQWMNH 

HOB 

4Q 

HOP 

4“ 

ZDHZDQU 

fl4d 

HfiQwm 

MG 

mw 

HQ 

QWW 

GQG6¢ 

W“ 

fih 

_OZ 

NDDBW



SUMMARY

— 

FED—PROV

& 

PPWB 

QA 

PROGRAMS 

DATA 

Q‘ 

PAGE

N 

SAMPLE 

Dm 
Qm 

mN 
mm 

6z 

STUDY

NM 
02077 

TURB EACH 

02074 
TURB 

NPLHTRI 

02073 
TURB HACK 

02060 

CONDUCT 

COHHON 

BB UN ND QDU QZH NOQ OUW 

02040 
COLOUR COHHON 

02024 

COL_TRU 

sracr 

02023 
conoun 

srscr 

02021 
COLOUR 

VIS 

COM 

02011 
COLOUR APPARE 

00120 

.001Z5 

SUM 

OF 

SUM 

OF 

CATIONS 

ANIONS

W 

00110 IONIC 
BALANC

3 

IIIIIIIIIINIII
O 

0.11 0.13 
0.2

A 
N w “ NNNININIIIIMID ... . . - GOO D O O 

ouch O0 
QOQQUIMOOMQOO

M 
can cc -iv ..‘._.|.>-‘--.3¢~v. 

\O<'\O<'\O\OQ‘Q'Gif4<'Q,I-NO mqgqmmmqqmmNNm 
JJJ A HQ 

| |o Ii ... .. ... 
vlnlnlfl I010 Nlfllfl 

lllllllllllll
.Q 

||||||I||o||||
.N 

A A 
||| “nu: v||| 

. . 

Ifl lfl 

HA A J 
| I-I || 1|! 0-°.. 0 mm N fin m 

ww o .m Q m Vqifl !'IflQ'!N°1',‘l M cqqlqqqmamlmll ... ...... . 
v-QOQ ooobNo o 

Q 9 N F FVM mhmvao P Qomlmmmmmmlmll ... ...... . 

0-IOO OOOOOQ Q 

QM 

NOG W\D M P QQN OQNNQM 0v>n0|u|_-nnn‘|v 
1-lQ'°I-iv-lo-I HNO ++I ++++ll 

+2.2 

NNnvmwhomoNNnv NNNNN 

.2000 

rm WP wv HON| ...Nm 
oN on "P Nool ... 

I0 
Q‘ 

0N Pd w on 0 wNmN .... QNNQ Q Q 
PN FH on wNml ... mNNm 
OP Olfl M OH Oi 
lflfih-ll‘ 

1 - 0 0 

lfifllfllfi 
5D 

4.0000 

210000 

ow Q0 °N ooql 
GNU!m 
DID NO ‘V meal ...v 

me #9 we GOFI ...v 

VD Q00 M'O 
NOW“ I 

0 0 | HHV mN 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

06152 

DIC 

UV 

CO2 

IR 

51 
IR BUST 

Nu! wHO 000

2 QUO 
205 w O onu 

06109 

DOC 

UV 

CO2 

OH 

06107 

VDOC 

UV 

CO2 

PH8 

06104 

DOC 

UV 

CO2<IR 

06101 noc 

IR 

/nxr 

05190 BORON 
counou

Q 

05111 BORON 

ICP 

DA 

05106 BORON 

F 
AZOHETH 

02090 

05105 

TURBIDTY 

BORON 

COMMON 

AA 

CARM 

" Q QQH QMH N34 ¢HK 

fl 4Q 

Ila-Ill -o mN 

11:2 

Md 
c\0€'lf\ Iln I IO-uh 
I-lrlv-ll-I I-I FIIDO 

F. 

OWIIIII -- 
I-iv-4 

livmlml .. . 
v-Owl!-1 

HQ 
IIIIIIIIIHM 

’ 

_\ -A;

L 
H9 

v mN lllolllcoll 
. .- O QQ 

I-I IIIIIIIIQII

A
Q IIIIIIIQIII

. 

, 
Q‘ IIIOIIIIIII
O

J 
NNNWM NNNNNNNNNNM 

OOOOQOOOOQO 

Fl IIINIIIIIII
.G 

v-l¢Nl'\Q'\l\\Dl’“@GI-lfil 
I-II-OI-I 

ow 0N ov_ QNQI ... m N 

11.2000 

UP mm v mmAh nNmN .... N mNN 

1.0000 

60 pv QN mvwl ... H Nn 
PP uh um wcml ... v-CM 

ON QN m NN m coao :~a-QQ 

.0100 

.0400 

QM 
IWI-I P PW Q 
I-IOQII 

- I n 0 

lflM 

.2100 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

07105 

07109 

NO3+NO2 

RO3+NO2 

NO3+HO2 

DIS 

AA 

AA 

HYD 

AA2 

CD 

07090 

TEN 

COMMON 

07021 

TKN“BLK DIG"BER 

07010 

TKNgBLK INDOPHE 

07015 

07016 

TKN 

DIG 

TKH 

ELK 

BERTHEL 

AHH—SAL 

06490 

07010 

D 
I 
C 

TKH 

COHHON 

AA 

Q4m 

06180 

DIC 

CALC'D 

Q23W HUN WHD OOH

§ gifi 
HUN WHO QDU 

0.29 

0.100 

0.100 

9.3 

0 P NINMINIINN 
. .. . ..0 

° . SQ 
_ NU! 

GO O Gfl

Q 
,. O WP IIIIMINNIIII 

0 n u e Ge 

Illllllllll 

0.057

f

r F lloll
. -- a

P IIIIIIIIIOII
-0

N 
IIIINIIIIIII

.e

Q
O IIIIINIIIIII

F 
ID . Qllllllllll

.Q 

Q-llllmh ll .° . .. Gd on 

IIFIII
Q 

OI 

MIIIIIIIIIIIJ
. 

Q H 
3 NNflvmu@aQNNmq 

I'0F|FOF.I-I 

QN or FN Noel ...0H 
bu we FN Nam! ...P 

.2900 

I~v-0 mN m PN F QQNQ .... mN 

.1000 

.0700 

.0570 

"N mm 0 we O mwva .... m ma 

9.7000 

9.9000 

9.3000 

HEAR STD 

DEV 

REL 

STD 

DES 

VAL



DATA 

SUMMARY

— 

RED—PROV

& 

PPWB.QA 

PROGRAMS

M 

PAGE

N 

SAMPLE 

m W 
NQ 

MN 
E M

6z 

STUDY 

07651 

T 
N 
DIS 

UV 

AA 

07605 

T 
N 
UV 

HY 

SUL 

07602 

T
N CALC'D 

5 

0T540_ 

07555 

07557 

07563 

07590 

07601 

TOT 

NR3 

TOT 

NH3 

DIS 

NR3 

DIS

I 

DIS 

‘NR3 

DIS 

AMMONIA 

T
N 
UV 

BERT 

AA 

SAL 

AA 

PHEN 

AA 

INDO 

AA 

BDTA 

AA 

INDO 

COMMON 

AA 

SUL 

~0 mm PI O2

O MM 
$52 

07390 

O2 

NITRATE 

CD 

COMMON 

252 HM POM 025

P Illmllllllllll 

lllllllll

A

m mllll
.o 

F W lllllllvlllflll 

H. lfiilllllllllll
. 

HRH WON M OOOH O OOOOIOI 0.006 

OOOO O 

qqgn ohm HOO oopul llll - IOOI OOOO 

05L 

IIIIIIIIIUIOII 

0.006 

AAN ca

O 

IIIIOOIIIIIIII 
OO

M 0L 0 a lllllllolollll 
. . 0 e 

.5osL 

07L
J 

IOIHI 
O O O

QO IIGIIIIIIIIIII 

Q o QQQQQQPFW Nmmunnmmn 
OOOOOOOOO

O Q E IINIIINIIIIIII 
. . O O

H 
3 aumvmuhoaoaunv HHHHH 

.3700 

.3500 

.3600 

.3100 

QM va m co o qomo .... WM 

llll 

.0060 

.0030 

.0040 

N9 mu N PM o Nomm .... 

OO QM OH . NOOI illF 

MEAN 

STD‘DEV 

REL 

STD 

DES 

VAL 

10109 

ALKLNTY 

POT 

TIT 

10108 

ALKLNTY 

?OT 

TIT 

.09190 

10101 

FLUORIDE 

ALKLNTY 

COMMON 

TITR'N 

NH mmfl HHQ AGm =.fi 

fimfl cum nfl Q N ONM 

09107 

F 
DIS 

AUT 

POT 

09106 

F 
DIS 

EL 

POT 

mm; can HQ m H Oh“

m MQW on HGQ Q O emu 

07190 

T 
N 
DIS 

COMMON 

07690 

TOT 

N 
COMMON 

07655 

T 
N 
DIS 

UV 

EDTA

5 

lllll'l QQ 
40.0 

lILIllll'llllI QQ 

v mm ..|..| we mo vm mv 

AA 

39.4 

M H 
MOmQ QQQQ 

dd QJQQH 
mmw m mcvma oooloaloaooull ..... OOO OO OOOOO

O 

dd 
O0 IHOIIII .- OO

o

Q 

0.05 

H H 

Illlllllllll 

W W IOIIOIIIIIIIII 
. . c 6

A 
llllln

.c

O H PH

A
m ol
c 

dd 
mo lqnll .. co 

fi. IMIMMIIIIMIIII
. n -- O OO 

éa

J

O 

P O IIIIIIIQIIIMII 
- . O O 

IIIIMIIIIIIIII
O 

HNM€mOFOOOfiNM§ aflnuu 

OQ OQ QN qnbl ... NNOO 

44.0000 

mu mm up wvnl ... n~mw 

.o4oo 

.551 

.0400 

OO ‘ MO O MM M MOOM -wooQ 

.3600 

.552 

-3100 

MEAN 
STD 

DEV 

RELISTD 

DES 

VAL 

11105 

HA 

DIS 

AAS 

DA 

11103 

HA 

DIS 

FL 

PH 

Nb OH -..g HE 

,9 MO oh o.m H4O HZH 

10690 

HARDNESS 

COMMON

m ma uz> QGU 
:5: H U
W mi mB~ Qflzw =fi. nth 

10602 

HARDNSS 
CALC'D 

10

0 
PH 

COMMON 39 

10190 

10301 

ALKLINTY 

PH 

COMMON 

10112 

ALKLNTY 

TIT 

CON 

10111 

ALKLNTY 

TIT 

PRO

3

W llllllfllllllll
.H

A 
mllullllllnll .. . . an w H 

Illll IIIINIQI 
- . . fi fi H

M 
- H IIIIIIIINMIIIH .. . HH N 

Q hm 
wwmwm ‘vvvvv 

4a:b 

4316 

I 

4113 

P
. |||||--||||||| wm #0 

Ia 
44:: 

T2 NM 
HM MU Qfi PWH WW OOW 

‘J OM O F -- MOM MW 
¢ -.u- -¢- FF- - PFP FF 

GHQ OMU O FPUOPNOQMOODMW .............. nhuhuhhhhhwhhn 

OOGOUQO M H 
VOOOOQOOWfiMOmQ QMEMQQMQQQQQQQ 

llIllllll'llllHQ 

39:0 

uNnvmqr¢q9flNh¢ nnann 

1-1500 

PF uh um Ncml ... u v 

"M no MH mvfll ... H fiM 
aw mm mh NONI ... # W 

an av a Q? Q MQQP .... QMPW U Q 

43.6000 

on on ma mum: ... mQ 
mm no Hm cam! ... ONOQ 
mm nu o PW P QQHW --5- F OF 

Qfl FN PM vval ... F'W 

or HQ Q Nb.“ Qflflfl .... fifififi W Q 

41.0000 

39.0000 

usan 
smn 

nav 

nan 

srn 

DES 

van



il N 

~ w
\ 

<1 NU w out In HQ“ - 

385 " 

12990 

MGNBSIUM 

COMMON

H FFF M 
NNN N 

PAGE 

12311 

MG 

EXT 

ICP 2
H llllllm 

12303 

MG 

UF 

AAS 

AUT 

hllllll
.

M 

GRAM 

12107 

12111 

MG 

DIS 

MG 

DI 

AAS 

AUT 

ICP

2 

lllllll
5 

PRO IPIIIII 

FED+PROV

E 

PPWB 

QA 

SAMPLE 

12106 MG“UF 

AAS 

DA

2 
~ 

_ |n~||||
. 

suuuanv

- 

r2102 
ua_n1s 

AAS 

on W Q 
V IIIFIWI 

. . N N

M MD- HH~ " qnu ||||<i-|| H A -M 
DATA 

T2005 

12 

MG 

TOT 

MG 

ICP 

CA 

11990 
SODIUM COMMON 

P MM NN HH 
Q _HHHHHW 

I NH
Q HN lllllld D M Q "e N n<U H HRH

H aw

QL
7 UPH 

Q GE OWQQQQ I0! lsounuon mNNNNN

M lllnll
.N

fi IIIIQI
.N 

llwllfl 
N N 

llllll

W OQIIII .- MN 

H u NMN ~ 

HHH
‘

P 
' IINIIIIIIIIII 

1110 

NA PL

RO 2 a 
IIIII 

stun! 

_ G 
5 HNMMWFQMOHNMQ HHNHH 

2.3600 

Nn ¢m m PH m FHHF .... N vN 

2.9100 

2.7000 

2.8500 

2.7000 

°Q mh mh howl ... N N 

QP mm me PHQI ... N M 

QM OW NN QNOI loo N Q 

W6 W9 Q mg F mafia .... " mfla 

131900 

1.2100 

MEAN STD 

DEV 

REL 

STD 

DES 

VAL 

16304 

SO4 

DIS 

AUTO 

BA 

15490 

TOT

P 
COMMON 

15421 

T 
P 
BLK 

DIG 

ASC 

.14190 

15313‘ 

15401 

15406 

15409‘ 

15413 

‘SILICA 

T 
P 
ACL 

T 
P 
UV 

T 

P*UF 

T 
P 
BLK

T 
P 
ACL 

COMMON 

AA 

SNCL 

AA 

ASC 

AA 

ASC 

AA 

ASC‘ 

AA 

SNCL 

<4 HUD "H HEN QHU HMH 

<1 FU ouh Add QHO "WI
4 GU QHN HQJ QHO HM: 

<2 QU any Hflfl vHO am!

3 

lm'
J 

I O M H 

AAHA waflm acoo oooq .... ooéo 

'0.006L

A flu cc loci .- Q6 

o.3o3n 

Illl 

W9 umml I ... NNN 

llllll 

Ulllll
.N

Q llmlll
.N 

llllm
.H 

Q A J ohm mop loco 
OOO 

1L
0 IIIOIIII

.

S
N Ollllll

. 

0.512: o.3oan 

10L 

IIIQII
.G

PO IIQI
.G 

.' .

N 

212 2.4 

llllll 

llllll 

llolfllv 
' F r N N N 

HNMQMUFQQOHN HHH 

3.3000 

mm vn v co e oops .... QF 

Illl 

.0020 

.0070 

DO MG W Pfl P Nfiflfl .... N onH 

2.3500 

2.6000 

2.3800 

an mm NN nwvg ... N OH 

MEAN 
STD 

DEV 

REL 

STD 

'DES‘VAL 

mh 00 ohm 9 u HMH 

17990 

CHLORIDE 

COMMON 

17210 

CL 

DIS 
TIT'CON

m mu :90N nan HU 

17208 

CL 

DIS 

AA 

AG 

we wH< OBN 
S31 

17204 
CL.DIS 

AG 

TIT 

9 

16310 

16990 

17203 

DIS 

SO4 

DIS 

SULFATE 

CL 

DIS 

AA 

CALM 

COMMON 

AA 

FE 

Q U me wan aw 

16306 

16307 

SO4 

DIS 

SO4 

UF 

AA 

MTB 

AA 

MT8

5 

Q m Illllllmvlllv .. . 

8 9? Q
3
A 
be I v N@vW'""°. 

HHNHHHHH' 

llllllllmllll 
’

0H

v |Nl||||H|||lO 
. . . H a n 

IINIIIIIIIIII
H 

Y 
Q

. lllmllvllcfl I 
. . ... a n aaa
J 

llll Illlllll
.N

P IINIIIIIII
. 

Lflfl1._ 

Lwll 

5. 313 
OH 
MM 

IIIIIIIIOIIII
M 

I-n|||m||||_-1 
M m n 

N - Q

A 
. ¢

Y |lMIHH||lW°| 
. . .. .- m n vn an 

HNMMUPQQOHNMQ HHHHH 

om cu FN vow! ...W 
MN FF M QMHE HHQN noun H HHH 

1.3000 

no no no aqml ... a F 

1.2000 

qm on an HHNI ... H MH 

cm no NQ wnol 9'! H WH 
QM QR O HH F MQQN -.2} M NMH 

3.0000 

Fm QM UH HHWI ... M n 

Q0 Ow cw wool ... M MN 
OP W9 MM VQQI .., M NH 

MEAN STD 

DEV 

REL 

STD 

DES 

VAL



DATA 

SUMMARY

— 

FED—PROV 

E 
PPWB 

QA 

PROGRAMS 

I‘ 

PAGE

N 

SAMPLE 

I10 W 
D: 
Dc 

IDN 
Nh

6Z 

STUDY

B HM "W m N Q40 NUH

W an ad a N °¢U mun 

20110 

01s 
AUT

W 
51 

20103 

Z0108 

CA 

DIS 

CA-DIS 

AAS 

AAS 

UF 

wn on~ QOU 
Z01 CA CAL 

19990‘ 

20005 

PTASSIUH 

CA 

TOT 

COMMON 

ICP 

v-l[-I2 
07¢!“ QHO Q Z afifl

I FWN on 
:“§ afih

H wmq OH 
_v_-OD")m u&fi

I fiflfi on 
-$95 
v-GEM 

Nfrh qu HQWm aflj

E 

1279 
12.9000 

13:5 
1335000 

OW GO GO lfllfl "llllllllllI WON| mm 5;- 
|-UI-I ‘NV a M 

¢Q OF mh 
I vfifll 

13:0 

11

9 
NWOH 
om OP ac Nqql ... 13:4 13.2 0: 

I-I Nwflfl 
vi I-I 

12:a 
1z.aoon 

0.0 F O10 on ma mum! 
14T5 "N :-- nq man 

Pl 

MN no w _Qh gm w ‘mm mv Q qvqwqqgmwvmmv vomv -............ ..-. OOOOQOQQOQOOO O 
I-I 

.51 

.5100

O 

34700F llvllllllllll
G 

.2 

.4000

O 

I00 “P Q H . QM ¢¢lVll|||lml| QQMI -- . . I10 O06 O N 
Fl 

rm um 9 N HF IIIIQMIIIIIMI vcml .. . ... co G wn 

MEAN 
SID 

DEV 

REL 

STD 

DES 

VAL 

1-Iv-Iv-II-ll-I 

Z0990 

CALCIUM‘ 

COMMON

3 

V .P ovoumv ....-.. . MMNMNM 
I-II-Owl!-Iv-II-O C 

HNMIDUPQQOHNMV 
v-II-iv-ll-IF! 

um av Q DP N cmvu .... maou u HH 

HEAR 
STD 

DEV 

REL 

STD 

DES 

VAL



DATA 

SUMMARY 

FEDERALPPROVINCIAL

& 

RRAIRIE 

RROVINCES 

QUALITY 

ASSURANCE 

PROGRAMS 

PAGE 

29/01/33 

DATE: 

Ill DQ 

01/02/88 

DATE: 

\O 
\O 

HN 

w N
Nh

.OZ 

STUDY 

0.2% 

H803) 

ZHL 

TRACE 

METALS 

S/E. 

SPIKED 

SAMPLE.

M 

SAMPLE 

Z3999 

VANADIUM 

COMMON 

‘< awn an Hflm m U N>H 

Z3011 

V 
TOT 

SK 

ICP 

23009 V-TOT 

5X 

ICP 

13999 

23002 

Z3003 

ALUMINUM 

V 
TOT 

V 
EXT 

COMMON 

AAS 

SE 

AAS 

GP 

13302 

13305 

13306 

AL 

EXT 

AL 

EXT 

AL 

UP 

AAS 

DA 

AAS 

SE 

AAS 

OX 

W4 nufi HO H Q nQU a¢u 

131Q5 

AL 

DIS 

AAS 

GF 

13009 
AL_TOT 

5X 

ICP 

.004 .005 

.0101. 

Hp1_ 

.004

Q mm co loo! .. co no0 0 

VJ mm 00 Illllcoll 
Q0 

0L H
. IIIOIIIII

.O 

OEOO4 0.005 

0.004

DG IIOIIIIII
. = 1 

ah mm lccylllll .- cc 

0.0 
— 

.lI

- 

Ilflljlflflh

- 

lrlll

_ 

— 

4‘ 

'

1 

44

J 
IIIINIIII

.O

M 
Nv lllllooll .. 'O° 

mh mm lloo .. co

X PG QH IIQOIIIII .. GO

Q 
S ~~mwqq=~< 

Fl!-(F4 

WW , vo m co 0 ooao 0-unN 
F4 

.0050 

MP 
QEQ O6 ooh! ... Mw 

.0040 

.0050 

qu cm H we v coco .... 
Q‘N 

@0440 

OQ NH MO dawl ...Q 

llll 

.0400 

ow mm ea coal ...MM 

.0370 

MEAN STD 

DEV 

REL 

STD 

DES 

VAL 

Mb PHD cfl. 
I-I 

2:3’ 

HQ HOU HRH 
3 >. ~§.. 

Hm QOU HHHo 
25% 

25004 

MN 

TOT 

5X 

AAS 

24999 

25003 

CBROMIUM 

MN 

TOT 

COMMON 

AAS 

DA 

Z4303 

CR 

EXT 

AAS 

SE 

24111 

CR 

DIS 

ICP 

DA 

24056 
CR'DIS 

AAS 

GP 

Hm HOU HEM 6 H van mum 

Hm 000 can0 vfifl MUM 

24004 

CR 

TOT 

AAS 

GP 

Z4003 

CR 

TOT 

AAS 

SE

5 

mm °9 lloo ~! co 

lfl9 IIQIIIIII
O 

w0 Iolll
!O 

MO IOIII 

0.008L 

\D\Dv-l\OI*\Dlfll\ °°I“_°°4=¢° caoocoool ........ GOQOOOOQ

mo IOII
,O 

FW GO IIIIOOIII 
- -. =0 

#c lllllllcl
.o 

Fl 
I-I IIQIIIIII
O 

mm co eclllllll .. CO 

uo lllolllll
. O. 

WO IOlIIllll
.G 

HIWWOGIOIIGIW 
I-4|-II-Iv-I 

Q9 I06 QO Q36 I 
4 4 

‘-V 

- H
I 

.0050 

.0060 

.0050 

9% on F cc O oeno ....PN 

.0050 

vmh WO O6 COG I ... Q 
Fl 

.0070 

.0110 

Q6 wc 00 cool ...a
I 

.0060 

.0060 

MEAN 
STD 

DEV 

REL.STD 

DES 

VAL 

26999 

27003 

IRON_ 

CO 

TOT 

COMMON 

AAS 

GE 

26311 

FE 

EXT 

ICP 

DA 

263@5 

FE 

EXT 

AAS 

SE 

md wnfl afl. a N wHU NLH 

Z5107 

FE 

DIS 

AAS‘GF 

26011 

rs 

mom 

5x 

xcr 

Hm mou can0 QHH "PD 

Z5999 

26005 

MANGNESE 

EE 

TOT 

COMMON 

AAS 

SE 

25311 

MN 

EXT 

ICP”DA 

25304 

MN 

EXT 

AAS 

DA 

11 DIS 
DA 

a Q 
SE3

5 

0 
.0051. 

L
—

O I’ Q. 
-I wwmv -~ OOOO -D‘-coca 
‘ ..... -€i¢eeoe
N 

0.007 

- Q IIIIHIIIII
.O 

D W 9 F IQIIIIIQII 
O O

JQ ac IOQIII .. co 

mw cc lllllllloc 
'. ,'. QQ 

0.0-zsn 

mO lgonl |||||
Q 

IDQ IIOIIIIIII
. ° 4 

HA‘ J Q 
Q!-lQOf‘lC'Ov-IOQ OQQQOQQQOO .......... eeoegecedé

Q
N ||||o|||||

.

9 

J A 
a a IOIIIIIOII 

. . O O 

on on llllloalll .. 

HNMUQGQHNQ 
FIFO!-OI-I 

llll 

Nu mu u cc o some .... NN 

llll 

mh U0 O6 ' 

coal ... O 
I-I 

.0040 

in!“ W0 OO och! ... 
an 
v-0 

|i|| 

.0050 

.0050 

mm no h qe e OQFO ....Q 

op no co ooo| ...u
I 

MEAN 
STD 

DEV 

REL-STD 

DES 

VAL



FQGH 

bFQN 

mH°§ 
MP6Q_ 

qmOOnO 

qm°O 

J‘:

A 

H°_O

A 
HO 

QO°.Q P§Q_° WOO;O

|

' 

WWH_

A

'

| 

_Q_GH 

§Hfi

'

| 

F°OO_ 

QN6G 

|_ 

QQ°°_ 

WUOQ‘ 

°Q@H5 

QGFfl 

m°%_° 

BO==OU 

‘O 

NUH 

NUH 

Mm 

=D2fiNflOI 

WHD 

Oz 

HOB 

OI 

GQQN‘ 

HHHNQ 

HH°N‘ 

m_@N 

VHOQ, OQOO. 

q°°F° 
w°°_° 

QDQO m°® 

hU_m4‘ 

QUH 

WHD 

ZN 

BOB 

“_mN 

QHQQ} 
°W°q__ 

Q

H mccio PO°_Q 

NUH 

N$ 

“M ZN 

Boa 

ZN 

FQfi°M 

HHOOM 

GQOQM 

_F°%_° 

$%€“1 

wOQ_O 

MUH 

“M 

F%_° ZO!zOu 

HOB 

O2 

ZDHHZMBW 

MOON? 

QGQQM 

PQQ. 

v_@fl 

¢HQO' 

h%_° 

‘D 

“UH 

WHG 

“M 
Hfifififi 

OFOO_ 

P§°O' 

COMO.

' 

J§I_u 

h°®_° 
HW"W“ 

HOB 

ZN 
MOQOM 

O@Om_ 

OWQm_ 

QCfim_ 

°WOm_ 

w°®_° 

WOO 

=

' °a°_°

Q 

H°_9

I 

|_

I 

w°°_° 

@O°_Q PO°_O F°O_O QOOHO 
OO_O 

F°Q_O §QO_O 
ZO2:OU NHQQOU 

ammo" 

Hm.° 

‘Q 

NQH 

vhxfl 

=U 
HHNGN 

mffi' 

QQQQ_ 

QmOO_ 

@@QG! 

m°@_° 

MU 

W4‘ 

HW_W“ 

‘Q 

NUH 

MU 

W‘4 

EU" 

Km 

HRH 

HZ 

HNN_HZ 

“HQ 

HE 

WHO 

HZ 

BOB 

HZ 

m°m@N 

NOmgN 

Hfidfifi 

§@fiQN 

fiH°gN 

_w°®_° 

w°°_° 

NUH 

NM 

HOB 

H2 
OOOQN

m 

“T1: 

‘O 

NUH 

_H°H 

“M 
HH°@M 

m_H| 

OOQO_ OFOO_ 

h°m_° F°m_° 
HW“W“ 

PNN 

DU 
MOMMN 

Q@OO 

W°O_° flW>W“ 

HOB 

Hz 
N¢OQN

' 

_DOO_ 

P_@N

I 

QHQO, 

QWWfi_ 

WW°Q_ 

h°°_Q hoeno

I

Q 
HO 

O

' 

|4$Qg

_ 

Jfleé 

SH;

I

I 

FOO_O

' 

‘D 

QUH 

=°::OU 

‘O 

NUH 

Hm 

W“ 

HOB 

“W 

UZHN 

HNH 

ZN 

EN“ 

ZN 

GOOQM 

OQGGM 

fifimflm 

MQMOM 

OP°°_ 

h°%!°

' 

Q_Ofl

' 

@_MN 

| 

_F°O°, 

'_ 

¢HOO_ 

QQO°_ 

mWOO_ 

OQHO_ 

OW°Q_

l 

WO¢_O

I

I 

POO_Q

I 

@°®_O

Q 

H°_Q 

‘D 

QUH 

WHD 

bU 
RHHGN 

mO°_ 

M;mfi 

'_ 

~°°°H 
MMOO 

MQOEO m°Q_¢ hO¢1°

| 

J§;@1 

fiOHO 

AWO°v° 

@QQ}O mOQ.° mOQ_O 
zO:=OU HQ¢flOU 

QGQPN 

°H%_° 

@OO}Q POG_° 

QQ#°. 

flgzc 

‘Q 

W“ 

BNH 

ZN 
‘QMOM 

OFOO_ 

b°@_¢ 

MU 

m¢‘ 

NUH 

Km 

fiUH_%m 

NW 

W“ 

WHO 

=U 

Boa 

DU 

BOB 

DU 

HOE 

DU

V 

FOHMN 

HH°mN 

QOQON 

WOOMN 

°m°O_ 

OFCO_ 

°m°O_ 

' 

_| 

n°°_Q 

mamfg 

FO®_° g_H°_O 

°hQ®. 

F°%_°

H 
*°_° 

‘D 

“UH 

mHn_zN 
HHHQM 

w°°hfl 
MM 

ONOb. HWOO_ 

WO®_O

_

4 

fifi WQO_§ 
ZO:=OU flW&UHB 

aaawN 

J4> 

WHO 

DP" 

JUN 

>uO 

DH“ 
z‘uS 

UH Nfi HH OHQQWMN# n‘J 

J¢> 

MUG 

DH“ 

Jufi 

>uD 

QB“ 
V24“! 

QH NH HH OflO6wM N
_

H fl‘a

I

I 

d<> 

WHO

I 

°_H' 

OB" 

flufi

I 

°°°°_ 

>HD 

GEM 

OWQ¢_ 

m°%_° 

HW_W‘¢ 

<9 

NUH 

MU 

W4‘ 

NUH 

NM 

BMW 

OU 

MHD 

OU 

WHO 

OU 

FOR 

OU 

NOMFN 

HHHFN 

fiOHFN 

HflG§~ 

°mO°_ 

@Qm‘° mO¢‘Q 

“UH 

“M 

HOB 

OU 
GOOPN 

z¢H= 

NH flfl OHQQQMH “Gd 

HU¢& 

M 

Wdfizém

_ 

wm 

NM 

“~ 

Nb 

_OZ 

NQDHW 

mmmmmmmM_mm'mmMM|M|MmmmHmmh|H'mm<mmmm 

dmmm



DATA 

SUMMARY

— 

FED-PROV

E 

PPWB 

QA 

PROGRAMS 

O 
I-I 

PAGE 

NI 

SAMPLE 

Q w 
mQ 

59N 
Qh

6z 

STUDY 

56999 
BARIUM COMMON 

55111 

BA 

nrs 

ICP 

on 

56011 

BA 

TOT 

5X 

ICP 

56009 

BA 

TOT 

5X 

ICP 

40999 

CADMIUM 

COMMON 

48309 
CD-EXT 

AAS 

GP 

40111 

40302 

CD 

DIS 

CD 

EXT 

ICP 

DA 

AAS 

SE 

40103 

CD 

DIS 

AAS 

GP 

Hm HOU HHH O. Qfik VUIO 

@8009 

CD 

TOT 

5X 

ICP 

48004 

40002 

cn 

Tor 

AASVSE

n 4Q 

0.022

m 
. am loolll .. co 

M. NN 
ll llloblll .- 

0.0 

4BR 

0.022 0.021 

mmmmummmnn ocooccoooo ooooooqooc .......... OOOOOOOOOO

WO IIIIOIIIII 
O . 

Q m 
;o|||l|o|,| 
O O

MQ IIIIIIOIII
O 

lflffi OO IIIIIIIIQQ .- OO 

MO IIIOIIIIII
-c 

0.005 0.005 

lflO IIIIIOIIII 

lflO IIQIIIIIII
.b 

Humbwmoaqw flung 

Ififfi 
I-‘Iv-4 N NO N OOOO 
q - 1 sW 
ma flu N9 ocml ... 

GU 

“P ac no ooml ...M 

pm vq m co o cone -¢¢~ON 

.0060

/ 

OO DO. Q9 OOOI 
- . - 

I-I
I 

.0030 

ow ya cc eQw| ... 
BOM 

.0050 

cc me cc 99¢! ...a
I 

.0050 

.0050 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

82999 
LEAD 

COMMON 

82309 
PB.EXT 

AAS 

GP 

RH "NW ON_ M W 
2&5 

82104 

PB 

DIS 

AAS 

GF 

Hm dOU HHH0 ~mx can 

hm MOD cano NQN Qfluh 

82004 

PB 

TOT 

AAS‘GF 

B2002 
PBETOT 

AAS 

SE

fl4J 

I“!!! |l\fllU‘\lfl\O OO OOOOO OO OOOOO 
OO OOOOO 

WM OO IIIIQIOIII 
- 1 OO 

Flfl ‘IO OO O OO|lll|6Il 
- - . dc c 

mm co lllll lllcc .. O'O 

OO IIIOIIIIII
.c 

unO IIOIIIIIII
O

m0 lllllollll
O 

QO IIOIIIIIII
O 

HNM\DOO\Ow1NV 
I-if-Iv-II-I 

IHQ 
lflr-I Ifi OO O OOWO 

1 | 1 1 @N 
Iflw-I 
€',N OO OOI-I I 

F 
Q‘ 

FN mu ca cowl ... 
' ON 

lflO OO . OO,Q I 
- 0 uNH 

.0080 

.0050 

.0050 

.0050 

MEAN 
"STD 

DEV 

REL-STD 

DES 

VAL



DATA 

SUMMARY

— 

FBD—PROV

E 

PPWB 

QA 

PROGRAMS 

I-I 
v-I 

PAGE 

Q‘ 

SAMPLE 

@ w 
flum

w N
m 
In

6z 

STUDY

N 
la 

02077 
TURB 

HACK‘ 

02074 
TURB 

NPLMTRI 

02073 
TURB HACK 

02060 

CONDUCT 

COMMON 

inn UN MD vflu can NOQ OUM 

02040 
COLOUR COMMON 

02024 

COL 

TRU 

SPECT 

02023 
COLOUR 

SPECT 

02021 
COLOUR 

VIS 

COM 

02011 
COLOUR APPARE 

00125 

SUM 

OF 

ANIONS 

00120 

SUM 

OF 
CATIONS

Q
U 

33” ~25 cot can

3 

IIIIIIIIIINIII
. °

. 

¢ 0 . IIIIIHIHINIIII 
. . . o o o 

Q W ¢mw4h1lN| lllvll ... . . . OOOOO O 

ID ¢o¢|...-.-»~.- 
Qlf\@.\Dl'\,O\0QQOJll‘|°QQ 

Q) . .............. umawmowuvumaoo hhhhhhhhhhnuah nunaaanaaunqaa 

.....|..|. || mcpmo flm HM mwvmv mm M 

'l]lll]llllll| 
ffi 
IO 

Fllll|l|I'lllIH 
1'! 

l|l'lll}lll}l| m m 9 m m n 

l‘*l'|'lll'lII OOON IO wv Q n m 

hr Q M hmfl hmwgmm mv mnwlmpmmwmlmll ... ...... . HFIH I-I!-IPIFII-Iv-I I-I 

or m m woo cqwoaq m MWMIUFMUFMIWII ... ...... . nan Haaflan n 

mbv mvm ... OHM l+l 

WM Q N oummvo 
+3T1 amnuno ++l+++ 

I-IFII-QIIII-I 

.2000 

PH mm hm HONI ... Q 
Fl 

mm mu ha Navl ... Mv 
MU no M mfiwfl mnvm .... wvfla F W a H 
mu no ah mflvl ... WVNFH 
°9 ow 0 am O ammo .... mhov m av 

53.0000 

31.0000 

Q6 MW "IQ MQF I 
I I u (ONOM 
or on on vmfll ... 
v-"Oil! v H 
Hfi we on mcm[ ... FIN 
um aw aw uqpl ... HM 
ow mu 9H, mqqi ... Hum mH 

MEAN 
STD 

DEV 

RBL»STD 

DES 

VAL 

52 
UV IR llfiqlllllll HUN ' ' WH°' WW ODU 

06151 

DIC 

IR 
COMBUST IILIIIIIIIQ

1F

Fz 000 
OI-DID!‘ IQ I 

OOU 

06109 

DOC 

UV 

CO2 

OH 
IWII
W 

lllllll 

06107 

DOC 

UV 

CO2 

PHE 

omlllllllll 
PF 

06104 
DOC‘UV COZVIR 

llmulul .. . WP v 

06101 noc 

IR 

/DIF

M
u ll-Q 0; H9 

05190 BORON 
COMMON 

@ O1-I IIIOIIIHOII 
. .- G 0° 

05111‘ 

BORON

F 

ICP 

DA a IIIIIIIIQII 
' o 

05106 BORON 

F 
AZOMETH

Q IIIIIIIHIII
.Q 

02090

, 

05105 

TURBIDT! 

BORON 

COMMON 

AA 

CARM a ll]OllIllIl
.O 

@G\€'|flC\ 
Qfifllwli-II-lrlffio-INPUQ 10000001!!! OQOOOOQQOQO 

02001 
TURB 

RATIO

Q IIIHIIIIIII
.0 

9 
. 5 4 HNMQDUFQQHN § fiflfl 

W § l~ - fig _I{LI . - W O FFWP I5 W -- 

¢w on av wan! ... u n 

7}8000 

um pm a NF m nmmm .... h‘h# 

6.6000 

on an DD N_M Q‘ I 
u n - P W 

hm D0 um awal ... F a 

.0100

. 

0.0000 

_ 

Aka}

" 

W". mp WU Q . 

.1000 

.0800 

0,6 fl" W ma a mama .... Nw 

.1000 

MEAN 
STD 

DEV 

_RELvSTD 

DES"VAL 

07110 

IO3+NO2 

AA2.CD

N OB qzfi 0+! Hm F0 “E 

07I05 

No3+N02 

DIS 

AA 

07090 

TKN 

COMMON 

07021 

TKN 

BLK 

DIG 

BER 

07018 

TKN 

BLK 

INDOPUE 

07015 

07016 

TKN 

DIG 

TKN 

BLK 

BBRTNEL 

AMM—SAL 

Q 4m 

06490 

07010 

D 
I 
C 

TKN 

COMMON 

AA 

06100 

DIC 

CALC’D 

Q2? 
IO HUN WHO QDU

N 
Q22 
Ifi HUN wuo 090 

Q ¢J

e N-HM 0 amo IHINNINIIHNM 
. .. . ... Q O3 Q QOQ 

.’ m Q an |||||~|q~||| 
. .. O GO 

0.23 

.. 0.246 0.233 1 I 

0.246

H INI
.O 

IIIIIMIII
. 

‘ O 

lfl IIIIIINIIIII
.

n m. IINIIIIII
. 

5.8 
lPqlll|_ .- 1 mm F 

lilllllllmll 

IIIIIIIIOIII
.P 

Qllll 
-' 

lfl 

ammvmwomaafln HHHH 

mm av cm wool ... WN 
on ma HM Nomi ...QH 

.2300 

as FM 6 vm m uovm ....mH 

.2460 

.2100 

.3000 

.2500 

.2330 

Mu
. MO N 0% Q NNMQ‘ .... 

I".-|I~\0 
I-I 

9.5000 

7.0000 

5.8000 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL



‘DATA 

SUMMARY

- 

FED—PROV

i 

PPWB 

QA 

PROGRAMS 

N 
I-I 

PAGE

W 

SAMPLE

OU 
flu 
DI

UN 
O4 
ll.

6z 

STUDY 

07605 

T 
N 
UV 

HY 

SUL 

07602 

T
N CALC'D 

3 

07590 

07601 

DIS 

AMMONIA 

T 
N 
UV 

INDO 

COMMON 

AA 

SUL 

mm 
251 
m4 HE NQQ w m mm F3 02: 

5 

07540 

07555 

07557 

TOT 

NH3 

TOT 

NH3 

DIS 

NH3 

DIS 

BERT 

AA 

SAL 

HA 

RHENY 

AA 

INDO 

°
5 mm 

255 

1 

07112 

07390 

+NO2 

NO3fNO2< 

NITRATE 

SPEC 

UF 

AA 

CD 

COMMON

a 
I-"HUI FOH Ozn

E

O IIIIIIIIIMIIII 

Ifl M lllllllvlllvll 
. . O O 

N. 
INIIIIIIIIIIII 
° J 

QJJ fldflfl vmm m OFM OOOF4 O v-COO oo¢cl¢|0O¢a| 
O OOOO O OOOO 

.005 

o.5osn 

0.005 

AAN dn IIIIOOIIJIIIII 
co

5 0L OH IIIIIIIOIOIIII 
. . OO 

05L 07L
H 

IIIOIIIIIIOIHI 
. . . Q 0 e

v Q \ IIOIIIIIIIIJII
.o 

o _m nnvaounu 
OOOOOOOO. 

Fl ~ u |q~|||q||||||| 
. . O O

O IIIIIIIIIIIIIN
.6 

dmmwmuhbqoammv Hflddfl 

.3000 

ow pv vu voml ...m 

.2200 

PU ea n oq Q gave ....NH 

.0050 

.0050 

.0040 

MID HO! I“ HM. I-I (‘OWN 
1 . . . O 

Fl 

IOD 
IO!" HO NOW I 
9 . uM 

.2000 

MEAN 
,STD 

DEV 

REL 

STD 

DES 

VAL 

10108 

ALKLNTY 

POT 

TIT

N HE #2" qdd ~MH odw Hdfl 

09190 

'FLUORIDE 

COMMON 

09115

r AA 

Anrz 

QWA own ap m m 
Qhdll 

09107 

F 
DIS 

AUT 

POT 

09106 

F 
DIS 

EL 

POT 

"Md cum HQ fi.& chm

N MUM cu HQJ 0 O OhU 

07790 

T 
N 
DIS 

COMMON 

07690 

TOT

N 
‘COMMON 

07655 

T 
N 
DIS 

UV 

EDTA

WH HQ:m 62' P > oh:

3 

lIlllll|'IllllNM 

m no m‘ W 0 
28. 

..[..| HF an MN NN OQOI-O MNMM

Q lmll 

on IIIIIIIIQNIIII .- OO 

0.33 
0.524 

0.3 0.32

o 0 

. F IIMIIIIIIIIIII
O

M Mlllllllllllll
.O 

Q‘ M Q IMIINIIIIIIIII 

N v lllllllnlllnll 
. . c 0 

||||an||i||i||
O

T ca o 
I |vn||||m|||| ,. . co 0 

lfl '01 IIIIIIIVIIIWII 
. . O O

vH IIIIMIIIIIIIII
O

O lllvllllllllll
.O 

aflmvmwhamonnnfi nauan 

32.0000 

we mv D9 nmwl ...
N 
ac hm 0 am y moan ....O 

OI-I Qv 
Cf!-I NOE | ...Q 

.3700 

.3300 

QM hm on mowl ...On 
on ow mu mom! ...v 

.3000 

EB an F or m neon .... 
('7 
Pl 

Ow-I ov_c va P ”9"fi ....n 

.3140 

.4000 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

11103 

NA 

DIS 

IL 

PM 

NbQ
a a‘; #2

H m0 ch
w °<8 HRH 

10690 

HARDNESS 

COMMON 

10606 

HARDNSS 
CALC'D 

10603 

HARDNSS 
TITRTN

W MG N2~ 
=35 3=u 

10390 PH 
COMMON 

10190 

10301 

ALKLINTY 

PH 

COMMON 

10112 

ALKLNTY 

TIT 

CON 

10111 

ALKLNTY TIT'PRO 

10109 

ALKLNTY 

POT 

TIT

E 

>||m|||||iw|v .. . . MO 0| O 

lllll-Illlqlml °. . - 
Fl Oifil 

vv ||||||||-v ° 0 Hm u 
072 

mfl F ma 
lfllhlfl QOFQQ mmm mwmmm - 

szlé

N ll'lllIllll|ll 
IO 
lfl

W ll|ll"]lI!lll Of“ 
Qlfl 

Q . 

Oi OW .. mm wa why mm mm vnm 
56:1 

T1 

F, QOQ m ,Q§FQNF an ....... ... 
¥OI*l'\l’*I\ WP 

Q‘. 1- FF 

NWF and m vvvvwo>mNPwun@ ..........-... FFUFUPPPFFUFQF 

mmmn me m w ....».;....... Hhnaunaaflpoooa MNNNNMNNMOIMNMM 

i|||a||||-|||| GN 

Q] ‘ l|'llllllllll[BN 

27 20.0

M 

HNM#mUFQGQHNMQ nuawn 

O? IDO FM mmml ... q n 

"W we mm FMMI QM 
mm mv fifl awn! ... OW 
I-0 

on cw o an_m vcuc are- wmmh W D 

55.2000 

on mm Phcl 
Owflfi 
Ifl 

wn on "M OQMI 
.' °. ', wanm 
PO ma w an H anew .... 
I\\Ol\ 

PM ma 0"» ave! ... h 0 

*0?" Qlfl ll‘! hm." TWVD 
Uh-“DOD ~ ~ 

20.0000 

20.5000 

O@ OQ 95 OB!’ I 
0 u 1 ONOM 

MEAN 
STD 

DEV 

RBL~STD 

DES 

VAL



DATA 

SUMMARY

— 

FED-PROV

& 

PPWB 

QA 

PROGRAMS

M 
1-I 

PAGE

W 

SAMPLE 

Du 
Do 
D-

0 N
Mh 

6z 

STUDY 

12990 

MGNESIUM 

COMMON

H HM an
N "03 HIH 

12303 

MG 

UF 

AAS 

AUT

W um HQ
N "05 HZH 

12102 

12106 

12107 

MG 

DIS 

MG 

UP 

'MG 

DIS 

AA5 

DA 

AA5 

DA 

AAS 

AUT 

MD HH~ ofiu H A 
12 MG CA

H MO eh
N °@S n:H 

11990 
SODIUM COMMON

H HM an 
Fl "<8 HRH 

11107 

NA 

UF 

FL 

PM 

11105 

RA 

DIS 

AAS‘DA

E 

Cl I-I N MQO GM \D\OM'€'lflQ'<' 
u 0 ........ m 'mmMhmnn 

Fl IIIIIIWIIIIII
M 

llllllllllll
.M

M llllllllllflll
.M 

l¢llll|llllll
. vm

Q llfillllllllvl 
- . M Fl 

Olv-I Q |||m|~|’||<-||v_ 
M M m m 

llllmllllllll
.M

N Illllllwmllll .. mm 

W c _N PQN ',\§ QWGI ' ...-Q3. 3_._¢-Q mmmman omaa

Q IIIIIIMIIIIII 

‘O
. IIQIIIIIIIIII

. 

O1

O IIIIIUIIIIIII
.Q 

aNmmwhomcnNmv manna 

no FN H Nfl c QNNQ .... MGM 

3.6100 

3.0000 

3.5300 

.4000

M 

co co co #90! ... 
(‘II-I

I 

Qlfl on mm mow! ... m N 

3.9000 

OD OS U0! 
Q‘!-II" I 

MID 

Fill) MG M 
Q1" M 
IQIINOIH 

- I - - 

0| I09 

9.3800 

9.4600 

8.6000 

MEAN 
STD 

DEV 

.REL 

STD 

DES=VAL 

15304 

SO4 

DIS 

AUTO 

BA 

15490 

TOT

P 
COMMON

1 aux ASC6 whfl m H ~50 

15413 

T 
P 
ACL 

AA 

SNCL

M GU 
2“2 
xi -02 

15406 

T 
P 
UF 

AA 

ASC 

~53 O 4 wk 
2.2

0 CA ON mu HQ: vac HWU 

CA DA v-I aw fiflfl vHU awn 

<2 FU cu» add WHO amt

4 mu OH? 
adsw Hm! 

22 MU ouw add ¢HO uni 

<2 NU 9H< HQ“ vuz awfi

5 

14:3 
13: 

HPL

E 
A Q hm can 0 doc I099 

. . ... O GOG 
0.00 '0 

0.006L 

MF F Q ca. 0 0 lcollllcllal .. . . co 0 e

K
N IIIIIOIIIIII

.O 

os 
.019: 

0.009 lllol 
.° 0 a 

10L

o 

NF ' 

Qwml I ... MMM

N IIIIIIIIVIII
.M 

313 3.5 

wlllllllllll
. 

0'!
.

P llMl||llIlll
. 

Fl 

Illlwllmlmlm 
. . . . N N M M

N l¢lI|||lllII 
Fl 

uNmvmwhQmcnN awn 

ON cm ma wmhl 
0 1 0 M W 

I-I 

FH wN Q co 0 cqeo ....an 

nN WN cc ocml ... mm 

ma FN co com! ...QN 

llll 

we qw O ca 9 NNhv -'2» n on 

3.4200 

3.6000 

3.3700 

ow mo NM umwl ... MCH 
3.4200 

MEAN 
STD 

DEV 

RBL'STD 

DES 

VAL 

17990 

19005 

CHLORIDE 

K 
TOT 

COMMON 

ICP 

17210 

CL 

DIS 

TIT 

CON

W mu QQUN FQH MU 

17200 
CL-DIS 

AA 

AG 

MU 
33‘N 
Z32 

MH van cfih 
I72 CL AG 

16309 

16310 

16990 

17203 

S04 

DIS 

S04 

DIS 

SULFATE 

CL 

DIS 

I 

AA 

CALM 

COMMON 

AA 

Fl

U 

16306 

16307 

SO4 

DIS 

SO4 

UP 

AA 

MTB 

AA 

MTB

5 

W ID Illllllflwlllm .. ¢ 

T0 
24? 22: 23 

23:0 

24:0 

MN N 

M IDG 
22.8 

23.5 

0| . 4 I--ll 
un QN N NN 

lllI'Illlllll NN 

'llll MN 

MIDQ 
0 0 I - MWMM 

v-Iv-II-IFI 

13:1 

1375 

13. 13:0 

llll llll 
ID 

23.3 

m m ..... wvvm HHHH 

1370 

1. 13.3 

aw u .q |...| QN vvb aa awn 

HNMMWFQQGHNMQ 
Pb-II-Iv-OI-1 

MN Mu ch owml 2-! Fllfl 

MD EN O OF 
_ Q IQFMID 

- 0 0 0 
f"l MM N N 

23.5000 

mm mN nv WQFI ... MNN 
23.8000 

on 
|nI~ 
Pin mow! ... m nN 

22.0000 

OF! ON 
EDI-I PING I 

0 0 - MN 
WW r-lN§ WP m omcN .... n PM H u 

13.0000 

co °? ow cowl ... MHFa 

13.5000 

mm VF an can! ... vanH 

nsan 

swn.nsv 

nan 

srn 

ass 

van



20311 

CA 

EXT 

ICP 

20111 

CA 

DIS 

ICP
§H 

PAGE 

20108 

‘Z0110 

CA 

DIS- 

CA 

DIS 

AAS 

UF 

AA 

AUT

M 

PROGRAM 

20103 

CA 

DIS 

AASS 

PPWB 

QA 

Z0005 

Z0100 

CA 

TOT‘ 

CA 

DIS 

ICP 

CALC'D

Q 

FSD—PROV

& 

SAMPLE 

199 

T 

PTA 

IUH 

AA 

COHH

N 
90 SS0 

DATA 

SUMMARY

— 

H , QNM MNO m B ail
I hqm on 

3'95 
v-GEM 

.H Qmd on aflm w m 2 W #5
RQ 

19103 

K 
nzs 

FLH 

PH 

\ON
Qh 

NM 
- on O ufim2 

3:02 
STUDY

E 

IO |A|||||-|||||| Q . 

Pi 

11Ts

Q "lllllllllll PU 
I-OI-I 

.4

M Il'llIlIlll W M

N 
17:1 15.1 

12?

9 lll|'lllIl|llh 
- n 

,b Q9 lllllll--Ill hm F 
‘ 

qa H 
.1 

on _@_ hoqqqu Q .1,... ... . Nflflflfiflfi NN 

IIIIIIQIIIIII
.M 

fi.' llflllllllllll
N 

IIIIIIIIIQIII
. 

Pl 

¢ _ |~n_|=p||||||||| 
mm ~ 

Q c |ll|OUll|ION| 
M'N NM 

nmmmwhahqammv nuuua 

.5000 

‘O 
I-I 

.5000 

I" 
I-I 

ow on ow maul ..-0e 
on or mh ohm! ... 
ll\§' 
I-I 

an c~ on mmhl ... w uu 

.6000

F 
v-4 

FQ @<I 
I0!“ 
l\l"\O I 

- O 1 
50 Q‘H 
mm no m qm Q qnqn .... N mm 

.0000

M 

Z»8100 

.8000

N 

hh wh um FOHI ... N N 

ow on an mmol ... w F 

HEA STD 

DEV 

REL 

STD 

DES 

VAL

N 

Z0990 

CALCIUM 
COMMON

E 

umqqhmm vq ,........ ... 
l’\\B\6|\l\.\0\Ol‘ IOP 

annmwhomouflnv nnunn 

Q‘ OP Q DU F FWOO 
0 - - I WWII‘ 

Fl v-I 

MBA 

STDYDEV 

REL 

STD 

DES 

VAL



DATA 

SUMMARY

- 

FED—PROV

I 

PPWB 

QA 

PROGRAMS 

lfl 
I-I 

PAGE

W 

SAMPLE 

\O 
KO 

NN 

wN 
Nh

6z 

STUDY 

23999 

VANADIUM 

COMMON

4 Hug an flflm M U ~>n
N HHU MOH QB M N N>m 

23009 

V 
TOT 

5X 

ICP 

23003 

V 
EXT 

AAS 

GP 

13999

, 

23002 

ALUMINUM 

V 
TOT 

COMMON 

AAS 

SE 

13302 

13305 

13306 

AL 

EXT 

AL 

EXT’ 

AL 

UP 

AAS 

DA 

AAS 

SB 

AAS 

OX 

W< HHfi an H m MAO AQH 

13105 

AL 

DIS 

AAS 

GI 

13009 

AL 

TOT 

5X 

ICP

3 

HDL 

A , _ vm q on on a an an no H colocl came 0050 O OQOOO 
.012 

.008 

Q‘ 
1-1 

MP on ob an no IIIIIQQII och! .. ... oc u

J 
v-I |||o||||| ||||
O 

mm HO *9 coal ... 0.012 o;o11 

‘ \O 

08 080 

llllllllo
Q 

.0 

0.044 

' 

-

. 

11 

: 

:35 

_H9

- 

<IIl![E£l>

‘ .044 

.0110 

° J 
- av vq um o vm vo v co gob: .. .... cc “ed aH
0 

01' OHM OH MW 
. VG IQQ I I I I I I QOIO I 

1 . . . . DO M

A 
||||~|||| |||| 

'.O 

co cc mm mo Illllcoll cool .. ... co n
I

R 
.0520 

NW we IIIIIIIOH .. 

.0420

G no 
. QN lloelllll .. co 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

v-l_OlIO\OQO\Q(*lQ' 
Flu-OI-I 

25107 
MN“DIS 

AAS 

GP 

Hm HOU HRH 
328 Ntm 

Hm OOU dHH 
3 » min 

25004 

MR 

TOT 

SK 

AAS 

24999 

25003 

CHROMIUM 

MN 

TOT 

COMMON 

AAS 

DA 

24302 

CR 

EXT 

AAS 

DA 

24111 
CR‘DIS 

ICP 

DA 

24056 

CR 

DIS 

AAS 

GE 

24011 

CR 

TOT 

5X 

ICP 

Hm aou OBH QM vHN HUM 

Z4003 

24004 

CR 

TOT 

CR 

TOT 

AAS 

SE 

AAS 

GP

E 

"N nu llll lllco 
I .. 00 

an IIOIIIILI
.o 

mH IQIIIIIII
.0

na lclllllll
.0 

0.012 

0.013 01013Q 
O 1

oa llllllcll
G 

Nm ac Illloolll 
QQ 

ma lllllllel
.a

QO ||c||||a|
.6 

mm QM OOIIIIIII .. O0 

M 
I-I IIIOIIIII
.O

Na IQIIIIIII
9 

umbamoamv -aqua 

ca N9 no cool ...a
I 

.0110 

.0130 

.0110 

.0120 

0* V an m .ao n cow: .... Qu 

.0100 

“H on no cowl ...cN 

.0130 

.0090 

WP No as cohl ...m 

.0150 

.0L20 

MEAN STD 

DEV 

REL'STD 

DES 

VAL 

26999 

27003 

IRON 

CO 

TOT 

COMMON 

AAS 

GI 

26311 

FE 

EXT 

ICP 

DA 

Bu mxm Q" m m 
£22 

_m< HHD HQ H N WHO NhH 

26011 

25107 

FE 

TOT 

FE 

DIS 

5X 

ICP 

AAS 

GP 

HQ MOO canO 
‘ODIN 
Ni-nlli 

005 
TOT 

SE 

wwg ~~ 

25311 

Z5999 

MN 

EXT 

MARGNESE 

ICP 

DA 

COMMON 

25111 

25304 

MN 

DIS 

MN 

EXT 

ICP 

DA 

AAS 

DA

n H
. llllqlllll

.e 

.529 

.03 

" 

;-e-
0 0-

# IIIIOIIIII
. 

0 a u w lalllllcll 
. . Q 0

M fifl IIIIIOQIII .. OO 

an NH lllllllleq .. OO

@ H . IIIQIIIIII
.@

O m . IIOIIIIIII
.

0N llelllllll
. O 

flé_ 
._ . 

J“ N aw h _N anaquav A coocqpo 9 
e6oqQp¢ >9 I . - .4 n 

0 

' H
N llllalllll

.e

Q 
a N IOIIIIIOII 

mm an IIIIIOOIIJ .. DO 

D 
. . , 

.1 
HNMUQQOHNQ 

FOF|F'F. 

.0110 

mm mr m we ~ ¢°"9 ....nu 

.0400 

.9F mm no caul ,...N~ 
D9 uv mo ooh! ... Qa 
on nh NO cowl ... oM 

.0160 

.0300 

.0280 

WOO HO N HG I14 OOOIQ 
- . . .F 

llll 

@0100 

mh Na no QQFI ...m 

MEAN 

STDYDEV 

REL 

STD 

DES 

VAL



DATA 

SUMMARY 

—'FED—PROV

E 

PPWB 

QA 

PROGRAMS 

\¢H 

PAGE 

IO 

SAMPLE

ww 
G4m 

m~ 
mb

6z 

STUDY 

28302 

20309 

NI 

EXT 

NI 

EXT 

AAS 

SE 

AAS 

G? 

28111 

NI 

DIS 

ICP 

DA 

2a1o1T 

n1 

nrs 

AAS 

er 

Hm ~00 #hH0 QHN Nzm 

28009 

NI 

TOT 

5X 

ICP 

Z6002 

NI 

TOT 

AAS 

SE 

27999 
COBALT COMMON 

27302 

CO 

EXT 

.AAS~SE 

27111 

CO 

DIS 

IC 

DA

P 

Z7107 

CO 

DIS 

AAS'GF 

Hm ~99 HHH0 FON NOD 

HR WOO cano POM mum

3

M 
Fl IIIQIIII

. 

Nw ll1lllol
O 

vu ac llllooll .. OG 

0.012 

o.0o4n 

QM na oollllll .- QO 

Nfil U . IQIIIIII
.O 

,OI-IO;-IOOIOI-I 

qQ9°°9°° ........ OOQDOGOO

0u llllllcl
.o 

$55 
.1-IQ ||||q=c|_| .. DO 

min

O F H IIQIIIII
.O 

QI-O HH OOIIIIII .- GO 

amunqaam ans 

0130

0 

.0120 

Q_N 
I-(W HO OOW | ...Qm 

.0120 

£0!" 
"IQ 
,1-IO OQN | 

Ifl 

.0120 

mn
, qa H we u acme ....w 

.0100 

mh qc °Q, eoql ...n 

.0110 

.0100 

nh co up cab! ...u 

HEAN 
STD 

DEV 

REL 

STD 

DES 

VAL 

Mb hnu :0 H W 
351 

Hm HOU HRHO OHM MNIH 

.Hm mOU OHM 
o. 02% mum 

30005 

ZN 

TOT 

AAS 

SE 

29999 
COPPER COHHON 

29311 

CU 

EXT 

ICP 

DA 

29305 

CU 

EXT 

AA8 

SE 

mt HHG HQ H Q 0:9 NUH 

29107 

CU 

DIS 

AAS“GF 

Hm HOU nan0 05% nun 

29009 

CU 

TOT 

5X 

ICE 

28999 

29005 

NICKEL‘ 

CU 

TOT 

COMMON 

AAS 

SE

E 

mH Illa
.o 

0.016 0.016

Q 
I-I IIOI

. 
‘ O 

mama fiflfifi oqco .... coco 

F0‘! HO IOG 
- 4 O0 

~¢ 
Fl!-I 
,@Q 

I-I IIIIOIIIII
O 

N Fl 
I-| Fl IQIIIIIOII 

. . O O

H 
I-4

O 

0.014 

-012 

:§#3 

0.011 

01014

O

N 
v-I§
O

NO 
IO Olll
O 

NI‘! 
I-ll-I IOO 

u 0 

01012 

HN>M\O@QOHNQ' qnna 

eh mm n6 com! ... Mw 

.0130 

OQ WC 
I-IQ GOO I ...H

I 

.0160 

mm
_ up M no u cone ....h 

.0100 

mh we HO deal ...U 

ow am no cool ...N u. 
mh no ac coal ...0 

10110 

mh ac no coal ...0 

.0120 

ac up n no a ?9Q° .... W 
0-I 

‘MEAN 
‘STD 

DEV 

REL 

STD 

DES 

VAL 

42999 

HOLYDNUH 

COHHON 

42111 

HO 

DIS 

ICP 

DA 

42011 

no 

row 

5x:Icr 

38999 

42009 

STRNTIUH 

HO 

TOT 

COHHON 

SK 

ICP 

30111 

SR 

DIS 

ICP 

DA 

38011 
SR_TOT 

ICP 

DA 

38009 

SR 

TOT 

ICP 

DA 

30999 
ZINC 

COHHON 

30311 

ZN 

EXT 

ICP 

DA 

30304 

30305 

ZN 

EXT 

ZN 

EXT 

AAS 

DA 

AAS 

SE 

m4 flHQ HQ H N 029 nnn

3 

0.012 

an nu call! 
. .. e ea 

HN nu IIIIIOOIII .- Q6 

O 
G1 IIIOIIIIII 

01012 0.012

Q 
II -lnllll

. 0- 0

Q IIIIIHIIII
.Q

N
w llloll llll

.Q 

\OP IIHIIIIIII
.Q 

0 ww 
4 _HH 

“> cc 
. ... 0 can

N Illlclllll
.6

9 _H IIIIIIIOII
O

N lflllllllll
. 

Mb 
v-ll-O IIIIIGOIII -. OQ 

aNnuoaouNv anan 

<'Q F|° M HO I-O OOQO 
0 0 0 4P 

WP no ac cad! ...w 

.0100 

¢9 no no cool ...H
I 

on mm m P6 h Hand ....H 

.1800 

.1760 

9N mm u no u come .... QN 

.0200 

.0160 

.0200 

IDF I09 HG, OOW I 
4 4 4§ 

MEAN 
STD 

DEV 

REL 

STD 

DES 

VAL



‘~°__

I

| 

"H°_

I

| 

_UFd 

GUN" 

H_w 

huh 

°_H 

FMQQ 

‘NCO 

Oflflfib 

QNNO 

Nm_O 

Wm 

QNQ_O 

QNO 

QNO_G

I 

ZOZ=OU 

‘D 

:DHM‘n 

WHQ 

QQG@fl 

fiHH@n 

HHOQM

4

Y

_ 

_

A 

_-H 

_--B 

H-__- 

M--5 

=_-- 

-- 

i--_ 

-- 

-- 

-- 

--5 

--B 

i-- 

-- 

-- 

--B 

--E 

--E

. 

°mH® 

_¢

H 

_°

I 

MHO 

NUH 

NUH 

‘H 

HOB 

_° 

_‘Om 

EH 

N*4&QDu 

DB4 

_NOHW 

EH 

4UHHHM 

_vOU4U 

SH 

WmHIQN‘I

Q 

%H*2Hd4Mi‘ 

_‘B‘ 

EH 

WNWNA¢B‘ 

BNUONHHI 

=82 

HO 

DEB 

2%kNHHQHGNDB 

‘U 

HHW5 

EH 

NBH>HhUDOHOU 

“HHS: 

u>HH¢Jufl 

Z“ 

KDOQOU 

”U2HWfl 

WHOHPNWUNH 

NQH 

BBNSNQN 

3U¢H 

MO 

J\U‘_zH 

QNWWWQNNN 

HM‘_WBHZD 

BOHB‘fiHZHU2OU 

JG‘ 

WHQO 
OMNO} 

NN0,0 QNO}§ 

Nm_ 

NUH 

Km 

4D 

Hog 

‘Q 
OOOUM 

QO\Q°\QQ_MH 

_\V

\

\ 
\ 

V 

_’

\
\
u 

\_

\

\
\ 

M”\M_”\M“ 

“H 

mm\M”\M“ 

NH 

,mMM\M”\"“ 

Wfi 

%_M\M”\“” 

Wfl 

$\m“\“’“ 

WN\~O\@&

Q 

~N\MQ\@Q 

M 

_QO\N°\OQ

M 

HH\MO\Q@ 

N‘ 

@fi\NO\g@_“ 

Q9°Q 
QOH°_ 

HHO_° GOO_Q HHg_° NHO_° §~O_¢ fia°_° HHQ_G HHO_O 
ZOZ=OU 

:DHZD‘U 

mama‘ 

°d§_

I

'

|

I

' 

WWMH 

__flM 

H_fi_ 

VH_§H

I

' 

@H°°_ 

QNOQX 

OHO°_ 

QfiOO_

I

I 

fl°H§_ 

QOOO. 

QfiH°_ 

OOfiQ_ 

OQH°_ 

OOfiO_ 

QQflQ 

mQQ_G

I

' 

@OO_° 

fifiO_O

I

I 

HHQ‘O

_

I 

OHQ_O

I 

PQ°_O

I

I 

HH°>° 
HO_O 

QHOJO HfiG_C NHQ_O 
ZO=:OU 

Q¢HJ 
GGQNQ 

°NHm_ 

NHOIG 

HHQ

Q 
hU,W“ HNM,nfi 

GONNU 

QOQO 
OHHO_ 

HH$_° fid°,Q 

MU 

W4‘ 

@W_W<‘ 

BNN 

GU 
GGWQQ 

Hxfl 

BU 
N¢Mb¢ 

HHO NHQ 
WW 

m“ 

MU 

W“ 

Hxfl 

RN 

VWHQ 

HM 

N°MfiQ 

QOHNQ 

H°_° 

NUH 

NB 

HOB 

flfi 
HHON” 

°fl®J° 

NUH 

NM 

HOP 

GE 
MQGNQ 

m_H| 

OQQ§_ 

°O°O_ 

°HHO_ 

QOfiQ_ 

qfiHq_

I 

mmQ§_O

I 

fiHO_O 

_° 

“cm ‘O 

HUH 

MU 

W‘4 

WHD 

DU 

_WHn 

DU 

HHHQW 

Mfiflfifi 

°H%_° 

WUH 

an 

Boa 

GU 
fiflcfiv 

flfiQi° #HQ;° 
mukmxm 

HOB 

no 
QOOQQ 

"NPOB 

QW>HHUHH 

°H® 

WNH‘fl 

O°HQ_ 

°H®_° 

MU 

W“ 

NW 

W“ 

HOB 

QM 

HOB 

HQ 

Q‘; 

v°°N” 

~°Q~Q 

J4> 

“HQ 

OHM >uQ 

flu“ Dam 
z‘H: 

UH NH HH OHQQ@MNd

I

' 

H‘> 

MUD

I

l 

QHW_flNfi

I

I 

>HD 

°HH°_ 

OHHQ‘ 

Him 

_° 

HH°’° 

‘W 

W:

2 

2‘ 

ha

8 

BOB 

DU 

as 

M°°Uv 

~O°dq 

PH 

Hflfil 

B 

HQ&=‘M 

wm 

MN 

“N 

&&_ 

_OZ 

NDDHW 

mmmmmmmmlflmlmmmmlulwmmmnmmt 

Hl,“mm:=mWmMmm

QM 
DH“ 

Z‘WI 

QM NH HH OHGQNH



DISTRIBUTION - PPUB 

Dr. J.J. Bergman 
Supervisor, Provincial Water Laboratory 
Saskatchewan Dept. of Health 

Dr. F.P. Dieken 
Head, Water Analysis Research Station 
Alberta Environmental Centre~ - 

Mr. E.A. Sorba
g 

Head, Methods and Standards Section 
Manitoba, Technical Services Laboratory 

Dr. V0 Yuen . 

Sr. Research Scientist, Analytical Services 
Saskatchewan Research Council

_ 

Mr. J-G. Zakrevsky 
Head, Analytical Services Section. 
Western Region Water Quality Branch 

cc. Mr. G.W. Dunn 
_

. 

Water Quality Specialist 
Prairie Province Water Board - 
Regina, Saskatchewan 

Mr. R.L. Kellow 
Chairman, Committee on Water Quality 
Prairie Province Water Board 
Regina, Saskatchewan 

Mr. VLD. Gummer 
Chief, Vater Quality Branch 
Western Region 

_ 
Regina, Saskatchewan > 

Hr. A.S.Y. Chau 
Project Chief, Quality Assurance Project 
Research and Applications Branch 
NVRI , cc1w 
Burlington, Ontario



| 1° ’ Distribution 

|._ _| 
I |_ Ht. Alkema _| 

Government Gouvernement 
V _ A > OfCaflada du Canada MEMORANDUM NOTE DE SERVICE 

H.Alkema\NVRI\336—4929\ha 
I 

I 
's'£¢U|-frfv - CLAS$|FlCA‘I'lON - DE-SECURITE 

OUR FILE /NOTRE REFSREIQCE 

_ voun nLs)vo1'iie iiei‘€n€ncs _ Quality Assurance Section ' 

F"°"' National Water Research Institute 

August 8, 1988 
Burlington, Ontario we 

|_ _J 

g%5éErcT Prairie Provinces Quality A_ssu;rance ‘Program (PPQAQ 

I have enclosed the fiinal report for PP 67-68. " 

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

<%€@/>/>7 Q. ,



RESEARCH & APPLICATIONS BRANCH 

FINAL 1u:1>o1u'
‘ 

REPORT NO. RAB 88-10 

PRAIRIE PROVINCES QUALITY ASSURANCE PROGRAK 

STUDIES 67 AND 68 

for March and April 1988 

TRACE HTALS, MAJOR IONS, NUIRIENTS 
AND PHYSICAL PARAHETERS In SURFACE vxrms 

by 

3- Al_k.ell1a 

_Qua1ity Assurance Section 
National Water Research Institute 

Burlington, Ontario 

August 1988



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 PPVB program. 
This report summarizes the most recent‘ PPVB interlaboratory quality 
control studies: PP 67 and 68, for the months March and April, 1988. 
These two studies dealt with trace metals, major ions, nutrients and 
physical parameters. The levels were from medium to high levels. 

__?L__82§Fe“¥1.“
M 

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 four 
samples: 

PP 67 - Sample 1 - 125 ml, oA* for trace metals <32 ano3) 
Sample 2 - up to 1L, major ions etc., stored at 4°C 

PP es - Sample 3 _ 1L, sn* for trace metals (o.2z 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 

Tr ' ' _eatment 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 May 13 and July 6. _Each laboratory was given three weeks to notify 
us of any errors in data transcription, compilation, or flags. 

Performance Indicators 

In the PPWB QA program, two types of reference samples are used for 
the accuracy assessment. Reference waters (RMs) and certified reference 
waters (CRMs) have Design Values for the stable parameters. Also, 
regional samples are used 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 discrepancies 
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 tables and its value tabulated in the flags 
table (Table 1). Results reported with an "L" (less than) or flagged 
vwith an "R" (rejectable) are not used in the statistical calculations. 
Performance indicators are fully explained in Appendix II. 

Comments on Laboratory Performance 

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



If, on the other hand, the detection limit reported is far 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 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. T 

PPWB laboratories average number of deviations per sample was 2.8 

4..



TABLE 1 ' 

NOTE 

PRAIRIE 

LAB 1 
I ' FUWS2 

HDL : 

MQ 3 FUWS: 
HDL : 

4 FLAGS : 

HDL : 

UH 6 FUWS: 

HDL : 

ME 8 FUWS: 

HDL : 

PROV LABS FLAG TABLE - STUDIES PP 67 

MOLYBNUM" - 
SILICA 
HARDNESS 
NONE 

T N DIS 
NONE 

BORON 
NONE 

STRNTIUM 
TOT P 
TOT P 
ALKLINTY 
NONE 

ALUMINUM 
SILICA 
COPPER 
D O C. SULFATE 
TRN

. MANGNESE 

hflflhl 
I-ION-\ NNN 

19% R 

233% 

um: 
HG\u-JLJI 

-I-\\|u-JO 
NNNN 

WNW 

0-50- 

|--wun-u- 

\o\u-wo\1 

NNNNN 

W
W 

D O C - 
D O C 
SODIUM — 

T N DIS 

BORON 

TKN 
COPPER — 
TKN 
TOT P 

COPPER 
CHROMIUM - 
ZINC 
D I C - 
CHLORIDE — 

TOT N 
TOT N

# I-lOO\ WOW-I NNN WW 

29% R 

200% 

J-\ 

OU\f~J-I-\ 
Oi-*4.»-l-\ 

NNNN 

'3'-7 

I-'§\A3l\3l-4 

J-lO\O\UJ\| 

LAMMONIA 

PP 63 

AMMONIA 
ALKLINTY 
PTASSIUM - I-fl## 

\l§U-I 

NNN 

ALKLINTY 
STRNTIUM — 

Ii 

I\JU\!—' 
M@O\ 

NNN 

TURBIDTY4 
IRON ._ TKN 
SILICA ~ 

#UI®#‘ 

NNNN 

ALUMINUM 

: A VERY HIGH FREQUENCY OF FLAGGED RESULTS {OR A HIGH Za IS INDICATIVE OF POOR PERFORMANCE. ON THE OTHER HAND ABS 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 INDIOATES A Ifinss THAN' RESULT LOVER THAN THE COMPARATOR. 

RXR

NW
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1 

I! TABLE 2 

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 
TOT P 
IRON 
BORON 
PTASSIUM 
D 0 C 
BORON 

1,790 PPM 
.045 PPM 
.006 PPM 
.029 PPM 
.040 PPM 

16.042 PPM 
.760 PPM 
.010 PPM



APPENDIX I 

Definitions of Tzpes of Metals _A_na1ysis 4 

1. DA - Direct Aspiration 

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

'

- 

2. SB - Code for low 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.



APPENDIX II 

Berformance Indicators 

1 I I

I 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.) Gircled results are in general greater than or less than 102 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_0f Variation (HCV) 
Occasionally data for a parameter yields a very high relative stan- dard deviation (RSD). Hhen this HGV 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 (HDLQ 
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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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 PPVB program. 
This report summarizes the most recent PPVB interlaboratory quality 
control studies: 

_ 
PP 69 and 70, 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. -

' 

.Study Design 

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

_

' 

' PP 69 = Sample 1 - 125 ml, DA* for trace metals (3% HN03). 
-Sample 2 -‘up to 1L, major ions etc., stored at 4°C 

PP 70 - Sample 3 — 1L, SE* for trace metals (0.2% HN03) 
Sample 4 - up to lL, major ions, etc., stored at 4°C 

* 
for definitions see Appendix 1 

Treatment oi 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)

y



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. 

_

r 

Performance Indicators 

g- 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. 

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

Comments on Laboratory Performance 

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



If, on the other hand, the detection limit reported is far 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. 

PPVB laboratories average number of deviations per sample was 3.6
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-NOTE 

TABLE 1: PRAIRIE PROV LABS FLAG TABLE = STUDIES PP 69 PP 70 

LAB 1 FLAGS 
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HDL 
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: A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH Z IS INDICATIVE OF POOR PERFORMANCE. ON THE OTHER HAND LABS WITH FEV 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



TABLE 2: HIGH STANDARD DEVIATION 

PARAMETER 

COLOUR 
BORON 
ALKALINITY 
POTASSIUM 
BORON 

LEVEL V 

131.444 PPM 
.203 PPM 

3.220 PPM 
.287 PPM 
.065 PPM



APPENDIX I 

Definitions of Tzpes 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 ICP). Standards should contain the acid equivalent of the 
sample. 

2. §Ep - Code for loy legal analzsis 

Analysis is carried out by one of the following methodsi 

I 1. Solvent extraction sample concentration followed by AAS~.
V 

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

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



APPENDIX II 

Perfntmance 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 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 Qo7efficient of Variation (HCV) 
Occasionally data for a parameter yields a very high relative stane 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 'HDLY 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, NWRI 
in Burlington, Ontario, has been sending reference water samples 
bi-monthly to chemical laboratories. participating in the PPVB program. 
This report summarizes the most recent PPVB interlaboratory quality 
control studies: PP 71 and 72, 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. 

Study Design 

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

PP 71 - Sample 1 - 125 ml, DA* for trace metals (3% HN03) 
Sample 2 — up to 1L, major ions etc., stored at 4°C 

PP 72 - Sample 3 - 1'1.-, sE* for trace metals (0.2% rmo3) 
Sample 4~; up to 1L, major ions, etc., stored at 4°C 

* for definitions see Appendix 1 ' 

Treatment.0ftData 

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 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. . 

Performance Indicators 

In the PPWB QA program, two types of reference samples are used for 
the accuracy assessment. Reference waters (RMs) and certified reference 
waters (CRMs) thave 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. 

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

Comments on Laboratory Berformance 

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



. If, on the other hand, the detection limit reported is far lower 
than the mean or design value, then the use of 'less than’ is clearly 
inadequate and the ,resu1t is flagged ’low. The magnitude of the 
deviation from the mean in such a case is taken from the detection limit 
given.

p 

Attached are two tables listing filagged 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 oi difficult. to analyse 
‘parameters or levels. Your comments will be appreciated. 

PPVB laboratories average number of deviations per sample was 2.5
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TABLE 1: PRAIRIE PROV LABORATORIES FLAGGED DATA — STUDIES PP 71-72 

LAB l FLAGS 
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HDL 

LAB 3 

LAB 4 

LAB 6 FLAGS 

HDL 
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NOTE: A VERY HIGH FREQUENCY OF FLAGGED RESULTS (OR A HIGH Xa 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 LOWER THAN THE COMPARATOR

I



YIYABLEA 2: HIGH STANDARD DEVIATION 

PARAMETER 

D 0 C 
MANGNESE 
IRON 
COBALTA 
COPPER 
D O C 
T N DIS 

LEVEL 

1.390 PPM 
.012 PPM 
.029 PPM 
.011 PPM 
.013 PPM 

.045 PPM 

.389 PPM I

\



I 
3. Digestion of aqueous phase and ICAP analysis.

4 

APPENDIX I 

Definitions o§*TZpes of Hetals Analysis 

1' D-A ‘ D1~?°_¢tn.»4§PiFa»t.ii°“ 

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. SQ -'Qode for low 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. 

. Graphite tube (flameless) AAS.



APPENDIX‘II 

Performance Indicaters 

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.bio1ogically 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 . 

'

t 

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 Bighggo-effieient 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. i

' 

4. Qigh Detection Limits (HDL2 

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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