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Executive Summary IRQC 120-131

At the request of WQB Headquarters, ‘the interregional quality
control program (IRQC) was initiated to assess comparability of analysis
" data generated by the five regional laboratories.

Twelve studies were distributed bi-monthly between September
1984 and August 1985. The studies dealt with the analysis of trace
(heavy) metals, major ions, nutrients and physical parameters in spiked
water samples.

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

Generally, analyses were performed very well, nevertheless a
number of key aﬁalyses were identified fo be out of control and subse-
quently brought to the attention of laboratory mahagers to help improve
the quality of the data and to alert them to re=evaluate their internal

quality control.




Sommaire, études du Programme interrégional de controle de la qualité
n®S 120 3 131 (sept. 1984 - aout 1985) Métaux & 1'état de trace, ions
majeurs, substances nutritives et paramétres physiques dans les
échantillons dopés. H. Alkema.

SOMMAIRE ADMINISTRATIF

A la demande de 1'Administration centrale de la Direction de la qualité
des eaux, on a lancé le programme interrégioﬁal de controle de la
qualité pour évaluer et améliorer la compatibilité des données issues

des cing laboratoires de la Région.

On a procédé i douze études échelonnées tous les deux mois sur la période
allant de septembre 1984 3@ aout 1985. Ces études ont eu pour objet
1l'analyse de la teneur en métaux (lourds) 3 1l'état de trace, des ions
majeurs, des substances nutritives et des param8tres physiques dans les

échantillons d'eau dopés.

Dans le présent rapport annuel, on présente les données et on discute
de la validité des résultats pour une quaran aine de paramétres et une

centaine de méthodes analytiques.

Dans 1'ensemble, les analyses ont été effectuées de facon impeccable.
Cepehdant, on a constaté qu'un certain nombre d'analyses clés n'ont pas
donné les résultats escomptés. On en a informé les chefs de laboratoires
concernés pour les inciter & améliorer la qualité de leurs données et 3

réviser les méthodes de controle de qualité internes.
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This report summarizes the WQB IRQC interlaboratory quality control studies
IR 120 and 121, for the months of September and Octobef,.1984. These studies
dealt mainly with low and medium levels for trace metals, major ions, nutrients

and physical parameters.

Sample Particulars

Two samples were for trace metals and three were for the remaining parameters.

The five samples contained the following parameters:

IRQC 120 - Sample 1 - 125 ml, D/A * of trace metals (3% HNO,)

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

- IRQC 121 - Sample 3

1 L, S/E * of trace metals (0.2% HNO,)

&
|

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

Sample 5 - up to 1 L, major ions etc., stored at 4°C

Data Analysis

Routine analysis performed by each lab were reported on the report sheets
submitted with the IRQC samples. All of the data, combined data, and their
resulting statistics are presented in Tables 1-5. This is the final summary
report. Preliminary data summaries were sent to the reporting labs to provide
immediate notification of anomalies. These summaries were sent on October 29
and December 27, 1984. Labs reporting data between these two dates were
notified of major anomalies by telephone. To rectify any errors in compilation

of the data summaries, the labs were given three weeks.

* for definitions see Appendix I
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Date for each parameter were accumulated under a "combined" method code
~ending in 90 or 99. Under these codes, data for each parameter were combined

for statistical comparison.

Because of a misprint in the deadline for these studies, one lab has reported

only some of the metals analyses.

Performance Indicators

Deviant results, those greater than 10%, are circles in the data tables and
a % deviation from the mean is noted in the comments. Flagged results, those
with an L or R, are not used in the statistical calculations. Performance

indicators are fully explained in Appendix 2.

High coefficients of variation (incomparability) were observed for NoO, -NO,
and ammonia for one of the samples. This sample from the western region
for the parameters was newly acquired from the western region and may not

have been stabilized.
Individual lab deviations are listed below:

Lab 2 - a low result for Cl, =197%; and high for Na, +11%
Lab 3 - a low result for Cr by DA, -=17%, Al by SE, 70%

- a high result for Cd by DA, +14%, DOC, 41%



Page 3

Lab 4 - a high detection limit for ammonia
Lab 5 - erratic rejectable results for conductivity 3(R)*
=55%, +32%, -96%
-~ a high result for F, +31%

Lab 7 - a rejectable result for s0,, -83% (R)

WQB labs average number of anomalies per sample is 1/2

‘ * rejectable by Grubb's procedure for statistical purposes



Aggendix I

Definitions_of Types of Metals Analysis

1. D/A - Direct Aspiration

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

the sample.

2. S/E - Code for low level analysis.
| Analysis is presently carried out by one of the following
methods:
1. Solvent extraction sample concentration followed by AAS. v
Digeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

o) w N

Graphite tube (flameless) AAS.



‘Appendix 11
Performance Indicators |
1. Unacceptable results are circled. A result is deemed unacceptable

when it deviates more than 10 percent from the mean result. Near the
detection 1imit a greater deviation is usually allowed. Presently,
deviant results are mostly Compared to the mean of the parameter in the
study, but may also be compared to a mean value from a previous study if
it is available. In the future, the design values will be known for
certified reference samples and an absolute comparison will be made.
When there is a high % CV or when only a few results are reported for a
parameter and a previously analysed mean is used, a footnofe will
indicate the previous mean.

2. When a high detection limit occurs, compared to the other labs,
this is marked with a "HDL" to indicate lack of comparability.

3. In the case of systemmatic anomoly, when two analyses of a
parameter have the same % deviation from the mean, this is noted by

the word "biased" high or low.

4, A percent deviation is written to show the severity of the
anomoly. Generally the comments indicate differences from the mean
above 10%. |

5. The "R" flag beside a result in the tab]es or in the comments
indicates that this resu]t is an outlier according to Grubbs* and is

rejected in statistical calculations.

* Reference: Frank E. Grubbs, Technometrics, 1969, P.1



ST
BIAS

ZREC

BGD

40984
RELAT SPIKE

MEAN  STOEV
STDEV

¥

DATE DISTRIBUTED
®

LAB 7

LAB

>
<
e
b 3
b =4
b’
[72)
<
—
<<
o]

x
<t
»4
"4
a
-
[=
o
—
<
(=)
"o
1
t >
t -
1 4
[ I |
1 <
| -
[~
[}
| I
'3
[=}
-
(L]
w
4
x
w
[
z
-+

LAB &

LAB 3

LAB 2

LAB 1

120
PLE

STUDY NQ.
SOURCE OF SAM

TRACE METALS D/A.

oacaaaumaacc#:acﬂdaooaaaoaoa
* & ©® 60 0 a9 o e .Q.l...........
l:acx:t:':c\D@aacaﬂ«oaup\oaacoooacoa

DD IV HOOIOHHOIGA D00 DD
DT IOSIAONOICIMNNOTIOMNIODIDOOOOD
DOV O0OLIOOOIIOOOODVNAOIQCOIDADD
e &) 0D 0 2D DI W) 2D D D) WD & @ *D)
D el oD o oD oD o @ oD @ D ) ) DI -

m o9 (= = < Q O o -

a'a':ccamaocccccocmnococccocog

DO VORAOMUNHANONIN O HINOTHONOD O

MO0V HONHMNO D it FON O NSO NV
e o) e D vl Sif sMILLD e o4 ST ol i 8 o oy

™ evd @ 3 * . ') . [ 3 L] . ovd 4 .
v

I TR R ETEE SN SRR RS FE RS R BN ¥

Eizzzﬁzﬁzzziz 2222222 22222

<¢<<<<<<<<<<<<<<<<<<<< L L T
2223233333323 333II333333333

A LI LCL LI LI L (L LA L XL L LT LT T
NNNNANNNNNN AN NN NN NN NN NN NN NN,
Z2ZZZZT2ZZZZZZFZITZZEZZZIZIZZZZZZZ

% -~
QOO D30 902QQ0 IV IVIQD 2 ODS
QO O OO OHINOIO0D - =1-2¥1-J
(=111 4ﬂmamwﬂﬁﬁﬂﬂm:=~a D O 1y 4
Y-t ovd olny omu\ln vl ovl o F o * o on
v owi o ® * e oo - L] 3 . 'L‘ﬂ .

oooooo

<<<<<<BQ<<<<QG—IQ#=<<<<¢<<<<<

\\\\\\ﬁa\\\\ﬂﬂﬂﬁﬂﬂ\\\\\\\\é\

ZZITZ2ZZ oAZZZTZIN ovt o HiZZT T2 TE
. *® o e

LI IL I LI L AL LL LI L L LT
NN NARNNON N NN RN N RN NNNN NN RN NNN NN,
ZTZITTZZZZZZTZTZERTIZZITIZTZZZ

L
> .

W X X X w x x O
= | JWJ"JHJU‘.IHJX-ISJ:J!-I“_IN
MTZONOMVTNTONZIO-OTIONZO DT OX
EDEDINWINETNY F of MXE-EWETN O
D ot o B S e e i b, i AV B e e £ e T e X e I
I ICE I D IICUI LI DCTE 2 @ DI D) 3¢
nzuquowumvmcmgm&mguauhu!u:mﬁ

]

zZ & =2 @
e KIETZIWNOQ DO Z Y = OO YL Lt DI
SLIDIOOTX W, 4 L ZZODNNWW::OUQQ&J
)

ZXIRBL UF D

w4 =N NN NN I NN NN NNNM MMM P 32 DN 0D

50 O 0O 9O 9 )

-013

# DesioN VAL.= 098

+ Des vVAL.



DATA SUMMARY

INTER REGIONAL QUALITY CONTROL PROGRAM
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This report summarizes the WQB IRQC interlaboratory quality control studies
IR 122 and 123, for the months November and'December, 1984, These two studies
dealt with trace metals, major ions, nutrients and physical parameters. The
levels were mainly low.

Sample qutigglars

Two samples were analyzed for trace metals and three for the remaining

parameters. The following is a breakdown of the five samples:

- IRQC 122 - Sample 1 - 125 ml, D/A * for trace metals (3% HNO3)
Sample 2 - up to 1L, major ions etc., stored at 4°c

IRQC 123 ~ Sample 3
Sample 4

iL, S/E * for trace metals (0.2% HNOS)

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

Sample 5

up to 1L, major ions, etc., stored at 4%
% . _
for definitions see Appendix 1

Data Analysis

Results for routine analyses were recorded by the laboratories on the report
sheets provided wifh the IRQC samples. Upon data submission, results were
tabulated for each parameter, first for each method reported, and then for
all methods combined. These data and their resulting statistics are presented
in Tables 1-5. Preliminary data summaries were sent (January 9 and February
6, 1985) to the reporting laboratories to provide immediate notification of
anomalies. To rectify any errors in compilation of data summaries, the
laboratories were given three weeks. The results from one laboratory we}e

received after the due date, but were included as a courtesy.

Performance Indicators

A result which deviates more than 10% from the mean is ciicled in the data

tables and its value 1s noted in the comments. Results reported with an "L"
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‘ " (less than) or flagged with an "R" (rejectable), are not used in the
statistical calculations. Performance indicators are fully explained in

Appendix 2 of the previous report dated February 1, 1985.

Comments on Laboratory Performance

Individual laboratory deviations are listed below:

Lab 2 - a high result for Si, +12%; and +15% (R); DOC, +14%; and
TP, (R) at the Detection Limit (DL).
- a low result for Ni by SE, -30% (R).
Lab 3 - a low result for Mo by DA, -61% (R); Pb by DA, -15%
- a high result for Alk, +11%; and Cu by SE, +187%.
- high results for 804, +12% (R); and +160% (coloured
water)
Lab 4 - no anomalies
Lab 5 - a low result for DOC, -50%; and NO
’ - a high result for F, +35% (R)
Lab 7 - a high result for Turb, +200% (R); and $0,, +120%

(coloured water)

3+N02, -13%;

WQB laboratories average number of deviations per sampie is 0.7

(R) = rejectable by Grubb's proéedure for statistical calculation



Appendix I

Defjni;igg§rofrTypes of Metals Analysis

1. D/A - Direct Aspiration

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

the sample.

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

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

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

Digestion of aqueous phase followed by ICAP.

Sw N

Graphite tube (flameless) AAS.
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This report summarizes the WQB IRQC interlaboratory quality control studies
IR 124 and 125, for the months January and February, 1985. These two studies
- dealt with trace metais, major ions, nutrients and physical parameters. The

‘levels were mainly high.

Sample Particulars

Two samples were analyzed for trace metals and three for the remaining

'parameters. The following is a breakdown of the five samples:

IRQC 124 - Sample 1 - 125 ml, D/A * for trace metals (3% HNO3)

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

*
IRQC 125 - Sample 3 - 1L, S/E = for trace metals (0.2% HN03)
up to iL, major iomns, etc., stored at 4°C

125 ml, D/A for trace metals (0.2% HNO3)

f ~J
1

Sample

Sample 5
*
for definitions see Appendix 1

Data Analysis

Results for routine analyses were recorded by the laboratories on the report
sheets provided with the IRQC samples. Submiﬁted results were tabulated for
each parameter, first for each methbdrreported, and then for all methods
combined. These data, and their resulting statistics are presented in Tables
1-5. Preliminary data summaries were sent (March 15, and March 22, 1985) to
the reporting laboratories to provide immediate notification of anomalies, To
rectify any errors in compilation of data summaries, the laboratories were
given three weeks. The results from one laboratory were received after the

_dUe date, but were included as a courtesy.

‘Performance Indicators

A result which deviates more than 10% from the mean is circled in the data
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’ " tables and its value is noted in the comments. 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 2 of a previous report dated February 1, 1985.

Comments on Laboratory Performance

A high coefficient of variation (incomparability) was observed for NH3 and

'Turbidity.
Individual laboratory deviations are listed below:

Lab 2 ~ a high result for Cr by DA, +17%
- and biased high for Si, +16% (one R)

Lab 3 - a low result for Si, -26%
- a high result for Al by SE, +25%.

Lab 4 - low results for DOC, -27% and ~-417%
- biased results for DIC, +100% (two R's)
-~ a high detection limit (HDL) for NH3.

Lab 5 - no anomalies

Lab 7 - high résults for Total P (two R's)
- a high result for NO,-NO,, +15%
- a high result for Ca, +16%; and Turb, +150%

IRQC laboratories average number of deviations per sample was 1.1

(R) = rejectable by Grubb's procedure for statistical calculation



Appendix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration -

Without sample pretreatment samples are aspirated by Atomic
Absorpt1on Spectrophotometry (AAS) or Inductively Coupled (Argon)
Plasma (ICAP or ICP). Standards should contain the acid equivalent of

the sample.

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

.Aha]ysis is presently carried out by one of the following
methods: |

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

Digestion of aqueous phase followed by ICAP.

»ow N

Graphite tube (flameless) AAS.
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This report summarizes the WQB IRQC interlaboratory quality control studies
IR 126 -and 127, for the months March and April, 1985. These two studies dealt
with trace metals, major ions, nutrients and physical parameters. The levels

were mainly low for metals and high for major ionms.

Sample Particulars

Two samples were analyzed for trace metals and three for the remaining

parameters. The following is a breakdown of the five samples:

*
125 ml, D/A ~ for trace metals (3% HNO3)

0
up to 1L, major ions etc., stored at 4 C

IRQC 126 - Sample 1

Sample 2

) % .
IRQC 127 - Sample 3 - 1L, S/E  for trace metals (0.2% HN03)

Sample 4

. . Sample 5

%*
for definitions see Appendix 1

up to 1L, major ioms, etc., stored at 4°c

125 ml, D/A for trace metals (0.2% HNO3)

Data Analysis

Results for routine analyses were recorded by the laboratories on the report
sheets provided with the IRQC samples. Submitted results were tabulated for
each parameter, first for each method reported, and then for all methods
combined. These data, and their resulting statistics are presented in Tables
1-5. Preliminary data summaries were sent (May 1, and May 22, 1985) to the
reporting laboratoties to provide immediate notification of anomalies. To
rectify any errors in compilation of data summaries, the laboratories were
given three weeks. The results from one laboratory were received after the

due date, but were included as a courtesy.

. Performance Indicators

A result which deviates more than 107 from the mean is cifcled in the data




tables and its value is noted in the comments. 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

Aﬁpendix 2 of a previous report dated February 1, 1985.

Comments on Laboratory Performance

A high coefficient of variation (incomparability) was observed for NH3 and

Turbidity.

Individual laboratory deviations are listed below:

Lab 2 - a high result for Zn by S/E, +83%
- low results for Al by D/A, -24%; and DOC, -89% (R)
‘ Lab 3 - a low result for Mo by D/A, -53%
- high results for Mn by D/A, +26%; and Cd by D/A, +16%

- high results for NH3, +389%; and NO
- an HDL for Ba by S/E

3+No2 s +1877%

Lab 4 - 'a low result for DOC, -16%
- biased results for DIC, +118% and +126% (two R's)
- biased high results for Turb, +64% and +143%
- 2 HDL's for NH,.
Lab 5 - erratic results for DOC, -47% (R), and +376%
- biased high results for Total N dissolved, +41% and +42%.
- a high result for F, +11% '

Lab 7 - low results for Na, -11%; pH, -21%; and Cond, -90% (R)
a high result for NO,+N02 +897% (R)

3

(R) = rejectable by Grubb's procedure for statistical calculation




IRQC laboratories average number of deviations per sample was 1.4
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Introduction

As part of an on-going study, the Quality Assurance and Methods Section,
N.W.R.I. in Burlington, Ontario, has been sending reference water samples
bi-monthly to chemical laboratories participating in the WQB IRQC program.
This report summarizes the most recent WQB IRQC inter-laboratory quality
control studies: IR 128 and 129, for the months May and June, 1985. These
two studies dealt with trace metals, major ions, nuttrients and physical

parameters. The levels were mainly high.

-Studz 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:

IRQC 128 - Sample 1

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

‘125 ml, D/A * for trace metals (3% HNO3)

*
IRQC 129 - Sample 3 - 1L, S/E = for trace metals (0.2% HN03)

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

Sample 5 - 125 ml, D/A for trace metals (0.2% HN03)
% . .
for definitions see Appendix 1

Treatment of Data

Each laboratory was asked to perform only those analyses which were
routine to their particular laboratory, using the general methodology
guidelines listed above. Results for these analyses were recorded on report
sheets provided with the IRQC samples. Upoﬁ 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 Tables 1-5.



Preliminary data summaries, including problematic results, were sent
June 28, and July 19, 1985. Each laboratory was given three weeks to notify

us of any errors in data transcription or compilation.

Performance Indicators

For an analysis where only 5 - 8 laboratories have reported results and
two or more of these have their results greater than 107 from the mean, then
it is not reasonable to use the mean as a comparator. Under these

conditions, the design value is used instead.

Percentage deviations from the mean are used as an indicator for the
laboratory head to determine the extent of the discrepancies between
laboratory result and mean as it applies to his procedures. However, please
keep in mind that at low concentrations, high % deviations are often seen,

and tend to be misleading if interpréted too strictly.

A result which deviates more than 10% from the mean is circled in the
data tables and its value is noted in the comments. 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 2 of a previous report dated February 1, 1985.

Comments on Laboratory Performance

Results accompanied with a 'less than' are difficult to appraise. 1If 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 circled on the data summaries. 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 (incomparability) was

observed for DOC. -
Individual laboratory deviations are listed below:
Lab 2 - a high result for Zn by D/A, +13%
- a high result for Turb, +303% (R)

- a low result for Al by D/A, -117

Lab 3 - a low result for Al by S/E, -25%
- a high result for F, +160%

Lab 4 - two HDL's for NH3.

Lab 5 - biased high results for DOC, +69% and +50%
- a high result for NH3, +61%

. Lab 7 - high results for Colour, +60% (R); and Turb, +54% (R)

IRQC laboratories average number of deviations per sample was 0.9

(R) = rejectable by Grubb's procedure for statistical calculation



:Aggendix I

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration _

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

the sample.

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

Analysis is presently carried out by one of the following
methods: '

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

Digestion of aqueous hhase followed by ICAP.

-3 w N

Graphite tube (flameless) AAS.



Appendix 11
Rerformanceflndicators
1. Unacceptable results are circled. A result is deemed unacceptable

when it deviates more than 10 percent from the mean result. Near the
detection 1imit a greater deviation is usually allowed. Presently,
deviant resﬁlts are mostly comparéd to the mean of the parameter in the
study, but may also be compared to a mean value from a previous study if
it is available. In the future, the design values will be known for
certified reference samples and an absolute comparison will be made.
When there is a high % CV or when only a few results are reported for a
parameter and a previously analysed mean is used, a footnote will
indicate the previous mean.

2. When a high detection limit occurs, compared to the other labs,
this is marked with a "HDL" to indicate lack of comparability.

3. In the case of systemmatic anomoly, when two analyses of a
parameter haVe the same % deviation from the mean, this is noted by
the word "biased" high or low.

4. A percent devi'at"ion is written to show the severity of the
anomoly. Generally the comments indicate dffferences from the mean
above 10%.

5. The "R" flag beside a result in the tables or in the comments
indicates that this result is an outlier according to Grubbs* and is

rejected in statistical calculations.

* Reference: Frank E. Grubbs, Technometrics, 1969, P.)
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Introduction

As part of an on=going study, the Quality Assurance and Methods Section,
N.W.R.I. in Burlington, Ontario, has been sending referernce water samples
bi-monthly to chemical laboratories~participating'in the WQB IRQC program.
This report summarizes the most recent WQB IRQC inter-laboratory quality
control studies: IR 130 and 131, for the months July and August, 1985. These
two studies dealt with trace metals, major ions, nutrients and physical

parameters. The levels were mainly low.

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:

IRQC 130 - Sample 1

125 ml, D/A =~ for trace metals (3% HN03)
Sample 2 - up to 1L, major ioms etc., stored at AL

IRQC 131 - Sample 3
Sample 4

1L, S/E * for trace metals (0.2% HN03)

up to 1L, major iomns, etc., stored at 4°C

125 ml, D/A for trace metals (3.0% HN03)

Sample 5
* B .
for definitions see Appendix 1

Treatment of Data

Each laboratory was asked tb perform only those analyses ﬁhich were
routine to their particular laboratory, using the general methodology
guidelines listed above. Results for these analyses were recordéd on report
~ sheets provided with the IRQC 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 Tables 1-5.
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Preliminary data summaries, including problematic results, were sent
September 3 and 30, 1985. Each laboratory was given three weeks to notify us

of any errors in data transcription or compilation.

Performance Indicators

For an analysis where only 5 - 8 laboratories have reported results and
two or more of these have their results greater than 10% from the mean, then
it is not reasonable to use the mean as a comparator. Under these

conditions, the design value is used instead.

Percentage deviations from the mean are used as an indicator for the
laboratory head to determine the extent of the discrepancies between
laboratory result and mean as it applies to his procedures. However, please
keep in mind that at low concentrations, high % deviations are often seen,

‘ and tend to be misleading if interpreted too strictly.

A result which deviates more than 10% from the mean is circled in the
data tables and its value is noted in the comments. 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 2 of a previous report dated February 1, 1985.

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 circled on the data summaries. 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.
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‘ General Comments: A high coefficient of variation (incomparability) was

observed for Cobalt in sample 3.

Individual laboratory deviations are listed below:

IRQC laboratories

Lab

Lab

Lab

Lab

Lab

low results for Mn by D/A; -14%; and Cu by D/A, -25%

individual high results for Co by D/A, +19%; and Zn by D/A, +19%
a low result for Mn by D/A, -30% '

biased low results for Si, -67%, and -25%

tﬁo HDL's for Ba by D/A and by S/E

an HDL for NH3.

biased high results for DOC, +110% and +3889% (R)
an individual high result for DIC, +17%

an individual high result for Colour, +275% (R)
individual low results for Mg, -14% and K, -17%

average number of deviations per sample was 1.0

(R) = rejectable by Grubb's procedure for statistical calculation
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Appendix 1

Definitions of Types of Metals Analysis s

1. D/A - Direct Aspiration

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

the sample.

2. S/E - Code for Tow level analysis,

Analysis is presently carried out by one of the fo]lowfng
methods:

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

-pjgestion of aquecus phase followed by ICAP.

How N

Graphite tube (flameless) AAS.



Appendix 11

Performance Indicators ‘ :

1. _ Unacceptable results are circled. A result is deemed unacceptable
when it deviates more than 10 percent from the mean result. Near the
detection limit a greater deviation is usually a11owed.z Presently,
deviant results are mostly compared to the mean of the parameter in the
study, but may also be compared to a mean value from a previous study if
it is available. In thé future, the design valuzs will be known for
certified reference samples and an absolute comparison will be made.
Khen there is a high % CV or when only a few results are repo;ted for a
parameter and a previously analysed mean is used, a Tootnote will
indicate the previous mean. |

2. When a high detection limit:occurs, compared to the other labs,
this is marked with a "HDL" to indicate lack of comparability.

3. In the case of systemmatic anomoly, when two analyses of a
ﬁarameter ha;e the same % deviation from the mean, this is noted by

the word "biased” high or low.

4. A percent deviation is written to show the severity of the
enomoly. Generally the comments indicate differences from the mean
above 10%.

5. The "R" flag beside a result in the tables or in the comnents

indicates that this result is an outlier according to Grubbs* and is

-rejected in statisiical calculations.

* Referance: TFrank F. Grubbs, Taclhne.oirics, 1769, P



