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Executive Summary PPQC 19-24 

Under the auspices of the Prairie Provinces Board, a quality 
assurance program was initiated for assessing and improving the 
comparability of water quality data generated by the Federal WQB 
Calgary Lab (ECS) and the Alberta, Saskatchewan and Manitoba provincial 
laboratories. 

In the first phase of this program, interlab studies are designed 
and conducted biemonthly on some 40 parameters involving some 100 
analytical procedures. 

Six studies were sent out_in the period of March 1984 to 
August 1984. These studies dealt with the analysis of trace metals, 
major ions, nutrients, and physical parameters in spiked water samples. 

A number of key analyses were identified to be out of control and 
subsequently brought to the attention of the lab managers to help 
improve the quality of the data and to alert them to re-evaluate their 
vinternal quality control.



‘ DISTRIBUTION - 

Head, Water Analysis Research Station 
Alberta Environmental Centre 

Read, Analytical Services Section 
Western-Region Water Quality Branch 

CC: 

Daboratory Advisor 
Water Quality Branch, Ottawa 

Chief, Analytical Methods Division 
fiatiqnai Water Research Institute 
Canada-Centre for Inland Waters 
Burlington, Ontario 

Chairman; Committee on Water Quality 
Prairie Provinces Water Board 
Regina. Saskatchewan 

Supervisor, Provincial Wetef-Labs 
Saskatachewan Department of 

Head, Methods and standards Section 
Manitoba Technical Services Lab 

Head, Quality Assurance and Methods _ 

Analytical Methods Division 
CCIW. Bur11nstoh. Ontario 

Chief, Water Quality Branch‘ 
Western Regionf 
Regina, Saskatchewan 

Water Quality Specialist 
Prairie Provinces Water Board 
Regina. Sasktachéwan



Gp'véfh"rfieht- Gouvemement 
of Canada » du Canada MEMORANDUM NOTE DE SERVICE 

9 _-I secumw-aassuncanou-nesecunnt 

‘ 

a . Distribution 
m,,,,,,_,,,_,°,,,“£,»m,,,_.Ei 

l_ _l 
f’ "| flafihwnté/uiimifénsiieeeucs ’* 

.=‘;;‘g:M fin. Alkema 
,

" 
°E 

‘big’ 
_

- 

’ L_Bur1:.ngton ‘J 7 

SUBJECT
V 

OBJET’ Final Summary Reportwon =Pra»i_riie Provinces Water Board QC. 
PPQC studies. 19 and 20 (PP 19-20) 

I have .enclosed the final report for PP 19-'-20 

This report is the second for 1984. Data accumulated so far, is 
~p’rese‘ji"1t»’1y used to test the plotting prografjs ‘for’ graphic presentation - 

of statistical parameters. Please do not forget to make congmefijts or-« . specify tr~afir1scription errors in the data Vsum1narie,s since any data may
» 

_ 

" he used for the graphic pr'ese‘ntat-ions. 
_ Since there were no changes in the data s_'um;j1a;ri_es' for these 

,s’tudie§‘, no computer printouts are enclosed with this final report.
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This report summarizes the PPWB interlaboratory quality 

control studies 19 and 20, for the months of March and April, l984. 

These two studies dealt with medium and high levels of trace metals, 

major ions, physical parameters and nutrients. 

$am,lerBarticu1ars 
~ ~ 

Two samples were for trace metals and two were for the 

remaining testing parameters. The four samples contained the 

following parameters: 

PP 19 - Sample 1 — 125 mL, D/A* of trace metals. 

(3% RN03).
I 

Sample 2»- up to l L, major ions etc., stored 

at 4°C. 

PP 20 - Sample 3 F 1 L, S/E* of trace metals 

(0.22 E03). 

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

at 4°C. 

‘Data Afiaigsia 

Routine analyses performed by each lab were reported on the 

"report sheets submitted with the PPQC samples. All of the reported 

*.?Or defiinitiona see Appendix I-



data, combined data ad their resulting statistics are presented in 
‘Tables 1-4. This is the final summary report. Preliminary data 

summaries were sent to the reporting labs to provide imediate 

notification of anomalies. These summaries were sent on May 4 and 

June 1, l984.V 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 

(or combined) method code ending in either 22 or 222. Under these 

codes, data for each parameter were combined for statistical 

comparison. 

?erformance Indicators 

Deviant results are circled in the data tables, and a Z 

deviation from the mean is noted in the comments. Flagged results, 

those with a.§ or_£, are not used in the statistical calculations. 

Performance indicators are fully explained in Appendix II. 

Coments on Lab Performance 

High coefficients of variation (incomparability) were 

observed for these analyses: Mo by D/A, DOC, and A1, V, ad Fe by 
AS/E.
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Individual lab deviations are listed below: 
i 

a high result for Pb by S/E, +25% and DIC, +122 

two flagged results Fe by D/A, -192 (R)*; and Zn, 24001 (R) 

a law result for Fe by S/E, -48% 

a high result for Cr by D/A, +l9Z_(R) 

a high result for K, +982 (R); and Mn, +77% (R) 

a low result for Alkalinity, -122; Si, -16%, Na, -49% (R); 

and C1, -14% (R) 

a high result for N03-N02, +112 

a high detection limit (HmL) for NR3 

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

a high result for Fe by S/E, +452 

3 15w result for Cu, -602 (R); as 1:, -102 

an HDL for TKN 

a low bias for conductivity, -192 (R and R) 

high results for potassium, +23%, and 102 

a high result for Cr by D/A, +192 (R); Co by D/A, +121; Cr 

by s/as, +302; cu by s/E. +38:
L 

a low bias for Na, -10% 

a low result for Pb by S/E, -23% 

low turbidity results (near the D.L.) (R and R) 

HDL for TRN and Al by S/E 

.PPWB labs average umber of anomalies per sample is 5/4. 

* Rejectable by Grubb's procedure for statistical calculations.



Appendix I 

Definitions of Types of Metals Analysis 

l. 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: 

-l. Solvent extraction sample concentration followed by AAS. 

Digestion of aqueous phase followed by ICAP. 
«bum 

.y Graphite tube (flameless) AAS. 

Digestion and concentration of aqueous.phase followed by ICAP.



' Appendix II 

Performance indicators
V 

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 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 a4 

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 fibiased" high or low. 

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

.‘5. 
_ 

' The FR" flag beside a result in the tables or in the coments 
indicates that this result is an outlier according to Grubbs* and is 

‘prejected in statistical calculations. 

*. Reference: Frank E. Grubbs, Technometrics, 1969, P.l
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This report "summarizes the PBWB interlaboratory quality‘ 

control studies 2l and 22, for the nmnths of May and June,_l984. 

These two studies dealt with medium and low levels of trace metals, 

major ions, nutrients and physical parameters. 

sample Particulars 

Two samples 

remaining parameters. 

parameters: 

pp 21 
—' 

PP 22 - 

Da;a.Aaa1,§i§ 
~ ~ 

Routine analyses performed by each lab were reported on the . 

report sheets submitted with the PPQC samples. 

were for trace metals and two Vwere for the 

The four samples contained_ the following 

Sample 

Sample 

Sample 

Sample 

‘1 L, 

* For definitions see Appendix I. 

125 mL, D/A* of trace 

(32 RN03). 

up to 1 L, maior ions etc., 

at 4°C. 

S/E* of trace 

(0.2% HN03), 

up to 1 L, major ions etc., 

at 4°C. 

metals 

stored 

metals 

stored 

All of the reported



data, combined data and their resulting statistics are presented in 

Tables I*4. 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 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 accumulated under a mixed 

(or combined) method code ending in either 29 or 22. Under these 

codes, data for each parameter were combined for statistical 

comparison. 

Performance Indvicators 

Deviant results, those greater than 10%, are circledv in 

Tables 1-4, and a Z deviation from the mean is noted in the comments. 

Flagged results, those with anig or E, are not used in the statistical 

calculations. Performance indicators were 'fully explained in the_ 

previous report dated August 7, 1984. 

Comments on Lab Performance 

High coefficients of variation (incomparability) were 

observed for DOC and ammonia low level analyses.



’Lab 

Lab 

Lab 

Lab 

Lab 

Lab 

Individual lab deviations are listed below: 

a low bias for Cr, -22% 

a high result for Pb by DA, +17% 

a low TKN result, -19% 

A reietteble* result for Ni by DA, NR3, and F. 

a low result for Mn by SE, -152 

a high result for Ni by SE, +32% 
V Total P slightly high at the Detection Limit (D.L.) 

no deviant results 

a, high result for Zn by DA, +34; Cd by DA, +34% 

a high result for V by SE, +38%; Mo by SE, +30% 

83 high DOC result near the D.L. 

lb rejectable alkalinity result. 

rejectable result for colour, and two for D.I.C. ID 

a high detection limit (HDL) for NH3. 
is high result for F, +18%; Ca, +12% 

erratic results for ammmonia, +1001, -70% 

A rejectable result for DOG. 

a high or low result by DA for Cu, +35%: Mo, +44%; Cd, *29%; 

and Pb, -17% 

a high so“ result, +11% 

a low F result, -13%



Lab’ 7 — 

Lab-8 

a rejectable result for Cu by SE 

two rejectable results each for nitrate-nitrite and pH. 

an fog: TKN?, N?-13?. 

a high result for nitrate-nitrite, +102 

a high resuic for c: by DA, +252; by SE, +382 

a rejectable result for Pb by SE 

a high result for DOC, +64%; T.N., +102 

an HDL for TKN. 

“PPWB average number of anomalies per sample is 2. 

* Reiectable by Gtubb's procedure for statistical calculation.



Appendix I 

~Definitions of Types of Metals Analysis 

ll. D/A - Direct Aspiration 

without sample pretreatment. samples are aspirated by Atomic 

Absorption spectrophotometry (AAS) or inductively Coupled (Argon) 
VPlasma iICAP or ICF). 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.dd 

Digestion of.aqueous phase followed by TCAP, 
J3 

Am 

Graphite tube (flameless) AAS. 

. .Digestion and concentration of aqueous phase followed by ICAP:
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— . This report "summarizes the interlaboratoryn qua_l—i’ti9 

_control studies 23 and 24, for the months of July and August, 1984. 

These two studies dealt mainly with high levels for trace metals; and 

low levels fior major ions, nutrients and physical parameters. 

Sample Part icultars 

Three samples were for trace metals and two were for the‘ 

. remaining parameters. The five samples contained the following 

parameters;
I 

PP 23 - Sample 1 - 125 mL, D/A* of trace metals 

(3% HNO3). 

Sample 2 — up to 1 L; major ions etc., stored . A 

at 4°C. 

PP 24 - Sample 3-- 1 L, S/E* of trace metals‘ 

(0.22 HN03). 

Sample 4 - up to l L, major ions etc., stored 

at 4°C. 

Vsample 5 — 125 mL, DA of trace metals (3% HN03) 
Data Analxsis 

Routine analyses performed by each lab were reported on the 

report sheets submitted with the PPQC samples. All of the reported_1 

* For definitions see Appendix I.



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 Alabsi to provide immediate 

notification of anomalies. These summaries were sent out on Sept. 11' 

and Oct. 2, 1984. To rectify any errors in’ compilation of data 

summaries, the labs were given three weeks. The data was submitted on 

time. 

Data for each parameter were accumulated under a combihed 

method code ending in either 2Q or 22. Under these codes, data for 

each parameter were combined for statistical comparison. 

Perfiormance Indicators 

Deviant results, those greater than 10%, are circled in the 

data tables, and a Z deviation from the mean is noted in the 

comments. Flagged results, those with an §_or E, are not used in the 

statistical calculations. Performance indicators were fully explained 
in the previous report dated August 7, 1984. 

Coments on Lab Perfiormance 

High coefficients of variation (incomparability) were. 

observed for low and high level amonia analyses and for M0 by direct 
aspiration.



-Lab 2 

Individual lab deviations are listed below: 

Lab 1 - a low result for Cu by DA, rejectable * (R), -262 

- a very high result for Al by DA, (R) 

- turbidity was biased low. 

- «a low Total N result, -20% 

iLab 3 - a low result for M0 by DA, *60Z; for Al by SE, -572 

- a high result for: Mn, +29%; Pb, +182; Zn, +33% 
' + a high result for Cu by DA, (R), +78% 

._ 
- a high result for DOC, +60% 

- a very high result for TKN at the detection limit (D,L.) 

Lab 4 — a high result for Total P at the D.L. 

- a high detection limit (HDL) for NH3 

(no metals were reported).
D 

Lab 5 ~ two_low results for DOG, one (R), one‘-38% 

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

‘(no metals were reported). 

Lab 6 :- a high bias for Mo, by DA, auvrox. 150%; and by SE, +1502 
-‘ a high result for Al by SE, +48%; Ni by SE, (R), +38% 
- a low result for Pb by SE, -22% 
- a low result for F (HDL?) 
* reiectable result for: Na, -25%: K, +38%; and Mg, high neg; 

the D.L. 

* Rejectable by Grubb's procedure for statistical cslculation.



Lsb 7 

Lab 8 

a high result for hardness, +14% 

an HDL fork Sou, C1, NH3?, Total P?, TKN? 

a low turbidity result 

(no metals were reported). 

a high result for Ni by DA, +21%: Or by DA, +292: Fe by SE;V 

(R), +25%; and Co by SE, +17% 

a low result for Pb by SE, -36% 

a very high DOC result, (R) 

a high Total N result, +34% 

an HDL for A1 by sn, NH3?, rxfi? 

?PWB labs average number of anomalies per sample is 7/5.



Appendix I 

_ Definitions of Types of Metals Analysis 

ll. D/A - Direct Aspiration 

without sample pretreatment, samples are aspirated by Atomic 

Absorption Spectrophotometry (AAS) or Inductively Coupled (Argon) 

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

the Sfimple. 

3i2. .S/E ~ Code for low level analysis. 

-Analysis is presently carried out by one of the following 

methods:
A 

i 

l. Solvent extraction sample concentration followed by AAS. 

Digestion of aqueous phase followed by ICAP. 
4.: 

‘cu 

"xv 

Graphite tube (flameless) AAS. 

. _Digestion and concentration of aqueous.phase followed by ICAP, -
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