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. : . Executive Summary IRQC 114-119

At the request of WQ headquarters, the interregional quality
control program (IRQC) was initiated to assess comparability of

- analysis data generated by the five regional laboratories.

Six studies were distributed bi-monthly between March 1984 and
August 1984. The studies dealt with the analysis of trace (heavy)
‘metals, major 1ons, nutrients and physical parameters in spiked water

samples,

- In this second seml-annual report, data is presented and performaiice

evaluated for some 40 parameters 1nvolv1ng some 100 analyt1ca1 procedures,

Generally, analyses were performed very well, nevertheless a number of

key analyses wére identified to be out of control and subsequently

brought to the attention of lab managers to ‘help improve the quality of
g‘  the data and to alert them to re-evaluate their internal quality control.




‘ . - . RE'SUME"'ADMI-NISTRATIF - PICQ 114119 -

N 3 ' i A - .
A la demande de l'administration centrale du Conseil de la qualité de _
‘lféau, nous avons mis sur pied le Programme interrégional de contrdle de

'la'qualité (PICQ) afin d'évaluer 1'uniformité des résultats d'analyse

provenant des cinq laboratoires régionaux. -

Nous aVons‘mgné 8ix études 3 deux mois d'intervalle, de mars & aofit 1984,
Les &tudes avaient pour but de contrdler le dépistage des métaux lourds,
deskprinéipaux ions, des substances nutritives et des paramétres physiques

des &chantillons d'eau dont le titre a &té modifié en laboratoire.

. Dans: cé s,e‘génd‘ rapport sémestriel, nous présentons les données et nous
évaluons les ré@sultats du éon;rale de la quaiité felatifs d environ

40 pa;émétres mes;rés at moyen d'une centaine dé méthodes d'analyse.

'En. général, on a pfécédé cortec;ement sauf dans le cas de certaines

‘analyses clé dont'ies résultats ne concordaient pas avec les valeurs de

contrdle. Npué eii avons informé les difECteurs des laboratoires c¢onéernés

afih.qu'ilsiréévaluent au besbin;léurs méthqdés de céngrale internes de

la qualité et qu'ils améliorent la qualité de leurs données.
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‘ ; ' This report summarizes the WQB IRQC interlaboratory quality
: control studies IR 114 and : 115, for the months of March and April,
1984. These studies dealt with medium to high levels of trace metals,

- major ioms, nutrients and physical parameters in spiked water samples.

Sample Particulars

Two samples were for trace metals and two were for the
remaining parameters. The four samples contained the following
‘parameters:

IRQC 114 - Sample 1 - 125 mL, D/A* of trace metals

| (3% HNO3).
‘ Sample 2 - up to 1 L, major "ions etc.; stored
. i. at 4°C.
IRQC 115 - Sample 3 -1 L, S/E*X of trace metals
(0.2% HNO3).
Sample &4 - up to 1 L, major ions etc., stored
at 4°C.

Data Analysis

Routine analyses performed by each lab were reported on the

report sheets submitted with the IRQC samples. All of the reported

— % For définitions see App‘ehdix I. ' ‘ -




\. dat,a.r,' combined data and their resulting statistics are pte’vaent:ed in
Tables 1-4. This is the final summary report. Prelimingry data
aqg@grieé were sent to the reporting labs to provide immediate

:notification of anomalies. These summaries were sent on ﬁay-k and

§Jﬁne 1, 1984. The last set of data was received late - May 25. To

‘rectify-any errors in compilation of data summaries, the labs were °
given three weeks.

Data for each parameter were accumulated under a mixed
method or combined method code ending in either‘gg 93.22f Under thggé

codes, data for each parameter were combined for statistical

comparison. Trﬁcg metal results were reported by only two labs.

Performance Indicators

e T

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

Performance indicators are fully explained in Appendix II.

Comments on Lab Pérformance

In these two studies, 114 and 115, the labs performed well.

- Thg:e were, however, a greater number of rejectable results and

non-comparable analyses than in previous studies.




t‘ S The data for Ammonia, DOC, and Al by S/E had a high
coefficient of variation (non-comparable).
Individual circled results for each lab are listed below:

_ :th 2 - a low result for Fe by S/E, -48%

~a high result for Cr by D/A, +19% (R)*

Lab 3 a.high resu1t fér K, +98% (R); and Mn, +77% (R)
- a low result for Alkalinity, -12%; Si; -16%; Na, =-49% (R); '
and Cl, -142 (R)
Lab 4 <= a high result for 803¥N02, +11%

- a high‘detECcidn limit for NHj

Lab 5 - high results for F, +24% and +42% (R)

Lab 7 - a low bias fofxconductivity, =192 (R and R)
| = high results for K, +23%, and +10%
® +

- high results for tubidity

WQB labs average number of_énomalies per sample is 3/4.

* Rejectable by Grubb's procedure for statistical calculations.




Appendix 1

Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration
Without sample pretreatment, samples are aspirated by Atomic
Absorptipn Spectrophotometry (AAS) or Inductively Coupled (Argon)

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

the Samp]e.

2. S/E - Code for low level analysis.
?}1 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 phase followed by ICAP.

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 deviatfon 55 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 va]de from a previous study'if
it js availab]e,.~1n the future, the design values wi]i 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 préviously analysed mean is used, a footnote will |
7 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 tw°.ana1y$es 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 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.f1969. P
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<‘ . A : This report éummatizes the WQB IRQC i._‘n,te,tlaboratory quality

control studies IR 116 and 117, for the months of May and June, 1984.

The studies dealt mainly with high levels of trace metals, major ions,

Sample Particulars

Two samples

remaining parameters.

parameters:

IRQC 116

IROC 117

Data Analvsis

nutrients and physical parameters in spiked water samples.

were for trace metals and two were for the

The four samples contained ;he following

Sample 1

Sample 2

Sample 3

Sample 4

125 mL,

(3% HNO3).

up to 1 L,‘ﬁajdriions etc.,

at 4°C.

1 L, S/E*

D/A*

(0.2% HNO3).

up to 1 L, major ions etc.,

at 4°C.

of

metals

stored

metals

stored

Routine analyses performed by each lab were reported on the

report sheets submitted with the IRQC samples.

= * For definitions see Appendix 1I.

Lo—
S

N ——— ..

All of the reported



{

~ data, combined data and their resulting statisctics are presented in

TaBles 1-4. This is the final summary report. Preliminary data

‘summaries were sent to the repbrting labs to provide immediate

notification of anomalies. These summaries were sent on June 27 and
Sept. 17, 1984. The last set of data was received late - Sept. 10.
To rectify any errors in compilation of data summaries, the labs were-
given three weeks.

‘ Data for each parameter were accumulared under a mixed
method or coﬁbined method code ending in either 32 or 99. Under these
codes, data for each parameter were combined for statistical

comparison. Trace metal results were reported by only two WQB labs.

Performance Indicators

Deviant results are circled in the Tables 1<4, and a %
deviacion from the mean is noted in the comments. Flagged results,
those with an R or L, are not used in the statistical calculations.

Performance indicators were fully explained in the preceding report

~dated August 7, 1984,

One of the labs has reported ICP results for comparison

purposes. These results were not used for calculation in the combined

Vresults. Because no NAQUADAT codes are given for these methods as

yet, temporary codes were used. They were: 1) extractable, direct

aspiration ICP, codes ending in 998; and 2) digested with ten times

- concentrations, codes ending in 997. These results are not dﬁly very




useful for comparison Apurposes, but also for the determination of

L
- design values for some of the samples used in the IRQC program.

are

Lab

Lab

g"') Lab

Lab

Lab

WQB

A

high coefficient of wvariation was observed for the low

level analyses of DOC and ammonia.

Individuallycircled results (a deviation of greater than 10%)

listed below for each lab:

2 -

aver age

a low result for Mn by SE, -15%

a high result for Ni by SE, +32%

Total P was slightly high at the detection limit (D.L).
high results by DA for Zn, +34%; and Cd, 34%

high results by SE for V, +38%; and Mo,“+3QZ

a pigﬁ'result for DOC, +42% |

a rejectable* result for alkalinity.

rejectable results for colour (one) and DOC (two)

no metal results reported.

erratic fégulﬁs for ammonia, 41002, -702
high results for F, 18%: and Ca, +12%

a rejectable result for DOC

no metal results reported.

- 'a high nitrate-nitrite result, +10%.

number of anomalies per sample is 1.5.

* Rejectable by Grubb's procedure for statistical calculation.
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Appendix I

. Definitions of Types ofwMgEaJS'Aha1ysis

- 1. D/A - Dikect Aspiration

Without sample prétreatment samples are aspirated by Atomic
Absorpt1on Spectrophotometry (AAS) or Inductively Coupled (Argon) |
Plasma (ICAP or ICP). Standards should contain the acid equ1va1ent of

. the sample. -

2. S/E - Code for low level analysis.
‘.Analysis'is bresently,carried out by one of the following
methods; '. |
1. Solvent extraction sample concentrat1on fol]owed by AAS.
. D1gest1on and concentration of aqueous phase followed by ICAP

,‘ Digestion of aqueous phase fo]]owed by ICAP.

o [

Graphite tube (flameless) AAS.
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' : : This report summarizes the WOB IRQC interlaboratory qu’ality
| _control studies IR 118 and 119, for the months of July ‘avr_lvd August
1984. ‘The studies dealt mainly with high levels for trace metals, ahd'b
i , - low levels for major ions, nutrients and physical parame_ters in spiked

water samples.

Sample Particulars

|
o ' . Three samples were for trace metals and two were for the
remaining parameters. The five samples cont#ined the following
parameters: |
IRQC _118 = Sample 1 - 125 mL, D/A* of trace ‘metals‘
| (3% HNO3).
‘ . Sample 2 - up to 1 L, major ions etc., stored
at 4°C. |
. VIR,QC 119 - Sample 3 -1 L, S/E* of trace metals
(0.2% HNO3).
Sample 4 - up to 1 L, major ioms etc., stored
at 4°C.
Sample 5 - 125 mL, DA of trace metals (3% HNO3)

._D_ajtva

,An’al sis

Routine analyses performed by each lab were reported on‘l;'h‘e

- report sheets submitted with the IRQC samples. All of the —reported

* For definitions see Appendix 1I.




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 Sept. 1l and
Oct. 2, 1984. The data was submitted on time. To rectify any errors
in compilation of data summaries, the labs were given three weeks.

Data for each parameter were accumulated under a mixed

- codes, data for each parameter were combined for statistical

comparison. Trace metal results were reported by only two WQB labs.

Performance Indicators

Deviant results are circled in the Tables 1-5, and a %
deviation from the mean is noted in the comments. Flagged resulrcs,
those”?iﬁh an R or L, are not used in the statistical calculations.

Perfgrmance indicators were fully explained in the previous report

dated August 7, 1984.

Comments on Lab Performance

High coefficients of variation (incomparability) were

observed for high and low level ammonia analyses and for Mo by diﬁect

. aspiration. ' ' : -




iy

Individual lab deviations are listed below:

" Lab 2 -

}:

ia‘
w
'

Lab 4 =
Lab 5 -

Lab 7 =

. WQB average

a low Total N result, -20%

Total P was slightly high at the detection limit (D.L).

= a low result for MO by DA, -60%; for Al by SE, ~57%

a high result by DA for: Mn, +29%; Pb, +18%; Zn, +33%
-ﬁ high result for Culby DA, (R)*, +78%

a high result for DOC, +60%

a very high result for TKN at the detection limict (D.L.)
a high result for Total P at the D.L.

a high detectibn limit (HDL) for NH;

(ho metal results were reported)

twp 1ow resulcs for DOC, one (R), one -38%

a low result for SOy, (R), -20%

(no metal results were reported)

'a low turbidity result

(no mietal results were reported).

ﬁumbet of anomalies per sample =4/5.

* Rejectable by Grubb's procedure for staristical calculation.




o | o Appendix I

~ Definitions of Types of Metals Analysis

1. D/A - Direct Aspiration

W1thout sample pretreatment, samples are asp1rated by Atomic
Absorpt1on Spectrophotometry (AAS) or Inductively Coupled (Argon)
'Plasmar(ICAP,or ICP). Standards should contain the acid equivalent df

the sample.

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

| | Analysis is presently carried out by one of the following
o - | methods: |
. | 1. Solvent extraction sample con_centratjon followed by AAS.

. .ngeétion and concentration of aqueous phase followed by ICAP.

Digestion of aqueous phase followed by ICAP.

&~ W N

.~ Graphite tube (flameless) AAS.
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