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To: Participants & Managers in the:
Ecosystems Interlaboratory Quality Assurance Program

Re: Final Report for FP/GLAP Study FP63 - Trace Metals Portion

Dear Participant,

The Institute is pleased to distribute this final report to the FP/GLAP participant laboratories.
This report includes results for a unique series of 10 samples which were analysed in January
and February of this year. The evaluation of results is in the LRTAP style, giving an
evaluation for systematic bias as well as for precision (flagged results). A complete listing
of all laboratory results is included so that each laboratory can compare its results and
evaluations with other laboratories. For details concerning the evaluations please refer to the
attached Appendix A: Glossary of Terms, or to the Research & Applications Branch QA
Manual.

We would like to thank all participants for their cooperation and prompt responses. In the
future, now that all evaluatlon programs have been adapted to the FP/GLAP format reports
will be prompt.

The laboratories listed in this report submitted their data with a conﬁde‘ntial laboratory code.
This confidentiality is fully respected by our staff. Access to these codes is possible through -
the relevant laboratories or program authorities.

Laboratory heads are encouraged to discuss the attached report openly with those who
manage their programs and those who use their laboratory data. In addition, if any laboratory
is experiencing difficulties or is reviewing a methodology, I can make a referral to a
laboratory which has demonstrated good performance Also, to assist in improving or
confirming accuracy of analysis, our Institute is able to provide a wide variety of reference
waters for a cost recovery fee.

Should you have any questions or comments regarding this study, please contact me - phone
905-336-4929 or fax 336-4989. (Please note that our area code is now 903. )

Yours truly,

H. Alkema
QA Chemist, Ecosystems QA Pgm
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Table 1 | ENVIRONMENT CANADA
National Water Research Institute

- Ecosystems Interlaboratory Quality Assurance Program
PARTICIPATION LIST - Study FP/GLAP 63 (July & Aug ’93)

Alberta Environmental Centre

ASL Analytical Service Lab Ltd.

Barringer Laboratories Ltd.

Can Test Ltd.

Chemex Labs Alberta Inc.

Chemical & Geological Laboratories Inc.

City of Calgary

Edmonton Public Works

Environment Canada - Atlantic Region
Environment Canada - Centre St. Laurent
Environment Canada - NLET

Environment Canada - Pacific & Yukon Region
Environment Canada - Western & Northern Region
Environment Canada - WQB, Western & Northern Region
Environment Manitoba

Environment New Brunswick

Environmental Services Lab, NS

Elemental Research Inc.

Forestry Canada - Sault Ste Marie

Geological Survey of Canada - Ottawa ()
Geological Survey of Canada - Ottawa (II)

HBT Agra Ltd

Illinois State Water Survey

Indian & Northern Affairs Canada

Laboratoire de Santé, Publique du Québec
Ministére de I’Environnement du Québec - Laval
Ministére de I’Environnement du Québec - Ste. Foy
Ontario Ministry” of Environment - Dorset
Ontario Ministry of Environment - Etobicoke
Ontario Ministry of Environment - Kingston
Ontario Ministry of Environment - London
Ontario Ministry of Environment - Thunder Bay
PEI Agriculture

Rockcliff Research Management Inc. (WTC)
Saskatchewan Health '
Saskatchewan Research Council

Sawyer Environmental Laboratory - University of Maine
Shell Calgary Research Centre

Sodexen Inc

USEPA, Region 5 - Chicago

Zenon Environmental Inc., BC




THE FOLLOWING PARAMETERS WERE USED IN THE ANALYSIS:

al
Ni
Mo
Bi

Table 2

COMPARISON OF LABORATORY PERFORMANCE (STUDY 0063)

Trace Metals

BIAS

LAB  NO. OF
CODE PARAMETERS PARAMETERS
BIASED

ANALYZED
F042 1
F001 21
F002 8
FOO03 14
FO15 14
F010 19
F044 10
F025 20
F008 15
FO16 16
F046 21
F024 14
FO14 9
F023 21
F013 7
F030 20
F047 21
FO11 10
F038 21
F043 17
FO60 15
F020 20
FO31 7
F033 19
F048 6
F037 10
FOS58 7
F062 19
F036 12
F009 14
FO35 18
FO55 21

[
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-

NO. OF

Cr
Zn
Ccd
Be

THE FOLLOWING PARAMETERS WERE EXCLUDED:

Ti

PERCENTAGE NO. OF NO. OF PERCENTAGE

OF RESULTS FLAGS OF
PARAMETERS RANKED ASSIGNED RESULTS
BIASED FLAGGED

(%) (%)
0.00 10 0 0.00
0.00 194 3 1.55
0.00 76 4 5.26
7.14 140 0 0.00
7.14 113 2 1.77
5.26 162 11 6.79
10.00 100 4 4.00
0.00 171 24 14.04
6.67 112 10 8.93
6.25 108 12 11.11
19.05 177 13 7.34
21.43 136 9 6.62
11.11 74 13 17.57
4.76 145 38 26.21
28.57 40 1 2.50
15.00 174 34 19.54
28.57 189 19 10.05
10.00 94 27 28.72
28.57 161 17 10.56
29.41 155 18 11.61
26.67 - 113 20 17.70
40.00 165 17 10.30
28.57 70 16 22.86
52.63 179 9 5.03
33.33 44 12 27.27
30.00 80 26 32.50
28.57 70 25 35.71
26.32 136 53 38.97
33.33 120 45 37.50
42.86 129 47 36.43
72.22 150 24 16.00
57.14 181 83 45.86

Mn Fe Co

As Se Sr

Sb Ba Pb

SUM OF
% BIAS
AND %
FLAGS
SCORE

0.00
1.55
5.26
7.14
8.91

12.05
14.00
14.04
15.60
17.36
26.39
28.05
28.68
30.97
31.07
34.54
38.62
38.72
39.13
41.02
44.37
50.30
51.43
57.66
60.61
62.50
64.29
65.29
70.83
79.29
88.22
103.00




Table 3 o
SUMMARY OF STUDY TO STUDY PERFORMANCE

' Trace Matals

| $BIAS AND $FLAGS ON STUDIES
LAB ' .———  MEDIAN
CODE 0062 0063 SCORE COMMENTS

F001 9.8 1.5 5.7 SAEISFACTORX, WELL DONE
F002  20.0 5.3 12.6 SATISFACTORY

F003 1.2 7.1 4.2 SATISFACTORY, WELL DONE
F008 28.2 15.6 21.9 SATISFACTORY

F009 - 79.3 - -

F010 25.4 12.1 18.7 SATISFACTORY

F01l1 5.2 38.7 21.9 SATISFACTORY

F01l3 14.3 31.1 22.7 SATISFACTORY

FO14  63.2 28.7 45.9 MODERATE

F015 6.9 8.9 7.9 SATISFACTORY, WELL DONE
F016  38.2 17.4 27.8 MODERATE

F020 9.4 50.3 29.8 MODERATE

F023 - 31.0 - -

F024  55.0 28.0 41.5 MODERATE

F025 31.8 14.0 22.9 SATISFACTORY

F030  26.0 34.5 30.3

MODERATE
F031 - -
F032 131.3 -
F033  11.7 57.7 34.7 MODERATE
F035 - -
F036  25.5 70.8 48.1 MODERATE
F037  95.0 62.5 78.7 POOR

F038 10.3 39.1 24.7 SATISFACTORY
F039 27.7 - - -
F040.  38.0 = - -

- F042 0.0 0.0 0.0 SATISFACTORY, WELL DONE
F043 42.9 41.0 41.9 MODERATE
F044 12.0 14.0 13.0 SATISFACTORY
F045 3.3 - - -

F046 21.0 26.4 23.7 SATISFACTORY
F047 59.2 38.6 48.9 MODERATE
F048 - 60.6 - -

F055 62.1 103.0 82.5 POOR

F058 - 64.3 - -

F060 - 44.4 - -

F062 - 65.3 - -

INTERLAB

MEDIAN 26.0 38.6

THE FOLLOWING CODES WERE EXCLUDED
22095

STUDY DATES: 0062 (11-JAN-93 ), 0063 (05-JUL—-93 ).




Table 4

Sample Design - FP/GLAP 63 - July ’93

Trace Metals
Sample A mé;mple4 ~ .__-_7Type Cu Conc’n
No. Name (DA/Low) (Study 63)
1 NAT-01 Low 0.0026
2 ™27 Low 00060
3 TM-22 Low 0.0140
4 T™M-24 Low 0.0077
5 TM-25 Low 0.0270
6 TMDA-51 DA¥* 0.0670
7 TMDA-52 . DA 0.300
8 | TMDAS3 | Da 0201
9 TMDA-54 DA 0.443
10 TM-93 DA 0.100

* Direct Aspiration




Table 5 SUMMARY of Interlaboratory MEDIAN VALUES for Trace Metals - STUDY 63
‘SAMPLE NUMBER
PARAMETER

NAT-01 T™-27 T™™M~22 TM-24 TM-25 TMDA-51 TMDA-52

SAMPLE 1 " SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5 SAMPLE 6 SAMPLE 7
Aluminum MG/L .2680 .0920 .0590 0204 .0574 .0840 .3200
Vanadium mg/L .0003 .0100 .0107 .0064 .0150 .0800 .1510
Chromium mg/L -0010 .0050 .0130 .0057 .0039 .0610 .1750
Manganese MG/L .0840 .0053 .0120 .0030 .0182 .0350 .3490
Iron MG/L .1320 0111 .0293 ..0060 .-0100 .1500 .4520
Cobalt mg/L .0010 .0025 .0110 .0190 0130 0737 .2745
Nickel mg/L .0053 .0040 .0124 .0030 .-0100 .0820 .1515
Copper mg/L .0026 .0060 .0140 .0080 .0271 .0670 .3000
Zinc mg/L .0334 .0055 .0160 .0140 .0079 .0950 .2500
Arsenic ug/L .2850 - .2400 2.7000 1.0000 14.760 27.000
Selenium “ug/L 1.0000 - . 7500 3.8500 2.0000 10.000 21.130
Strontium mg/L .0160 .0050 .3610 .1100 .2335 .11%0 .2910
Molybdenum mg/L .0007 .0036 .0128 .0040 .0086 .0908 .3415
Silver ug/L - - - .4800 2.4000 18.300 30.000
Cadmium mg/L .0002 .0013 .0108 .0130 .0075 .0355 .0952
Antimony ug/L - - - 15.000 8.0000 13.450 18.720
Barium MG/L .0220 .0100 .0535 .0090 .0640 .0785 .1575
Lead mg/L .0030 ©.0030 .0103 .0072 .0220 .0650 .3770
Bismuth ug/L - - - 2.4000 8.:6000 5.6000 19.300
Lithium ug/L .7400 2.7500 - 4.4000 6.0000 14.350 21.000
Berylium ug/L - - - 1.5500 7.0000 25.000 17.000

PARAMETER

TMDA-53 TMDA-54 TM-93

SAMPLE 8 SAMPLE 9 SAMPLE 10
Aluminum MG/L .2400 .4800 1.0000
Vanadium mg/L .4415 .3320 .9580
Chromium mg/L .3680 .4420 .1000
Manganese MG/L .1440 .2220 .1000
Iron MG/L .3270 .2810 .5020
Cobalt mg/L .1725 .3905 .2875
Nickel mg/L .3400 .3700 . 4830
Copper mg/L .2000 -4430 .1000
Zinc mg/L .1770 .5420 .1060
Arsenic ug/L 41.400 21.000 9.8700
Selenium ug/L 32.000 37.900 9.6300
Strontium mg/L .3905 .6160 .3625
Molybdenum mg/L .2020 .4605 .9550
Silver ug/L 20.540 28.000 .3550
Cadmium mg/L .2700 .1700 -0965
Antimony ug/L 25.500 .36.025 .3000
Barium MG/L .3415 .2745 .9800
Lead mg/L .2200 .5500 .4700
Bismuth ug/L 24.000 21.000 .5300
Lithium ug/L 33.500 32.000 2.0500
Berylium ug/L 12.500 34.000 1.0000
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GLOSSARY OF TERMS Appendix A:
Used for the Evaluation of Interlaboratory Results
~ Satisfactory: Quite acceptable, "good results”.
Erratic: A set of results for a given characteristic is deemed erratic when both high
and low flags are assigned.
Out of Control: An analytical system is said to be out of control when it has demonstrated

the ability to perform adequately and produces an extreme result or results.
For an example, consider a set of results obtained by laboratory on

Vanadium in Study FP62:
Sample No. Result Median Difference

1 0.21 0.2010 -0.009
2 0.13 0.1300 0.0

3 0.49 0.4800 -0.01

4 0.091 0.8505 0.7595
5 0.22 0.2065 -0.013
6 0.005 0.0050 0.0

7 0.002 0.0022 0.0002
8 0.016 0.0151 -0.0009
9 0.007 0.0069 -0.0001
10 0.012 0.0123 0.0003

Given the excellent results obtained on samples 1 through 10, the result on
sample 4 indicates that the analytical system was out of control.

Bias: A set of results is said to be biased when that set exhibits a tendency to be either
higher or lower than some standard. The ranking procedure employed in testing for
bias is described in W.J. Youden’s paper, "Ranking Laboratories by Round-Robin
Tests" from Precision Measurement and Calibration, H.H. Ku, Editor, NBS Special

Publication 300-Volume 1, U.S. Government Printing Office, Washington, D.C., 1969.
In this paper, Youden established the rationale for evaluating laboratories’
performance by ranking results. In our use of the procedure there is about 1 chance
in 20 of deeming a set of results biased when in fact it is not, (0¢=0.05).

Wor T Code: A "W" or "T" code is used with a reported result as also described in ASTM.
The use of these codes is discouraged in the FP/GLAP context, as incorrect
flagging of results can occur. "Less than" values are normally used when

reporting FP/GLAP data.

Page 1




LLBAE- Lower Limit for Use of Basic Acceptable Error, Basic Acceptable Error, and

?:g Concentration Error Increment: ' .
These terms define the acceptable differences from median of results (target value) -
that is allowed without a result being flagged either low or high. For a sample
whose target value is at or below the lower limit for use of basic acceptable error,
the basic acceptable error is used to determine the range of acceptable deviations.

For example: Suppose that the lower limit for use of the basic acceptable error has been set as
10 pg/L. and the basic acceptable error is 1.0 pug/L, if a target (median) value for a sample is 5
ug/L, then any reported result within the range 5 £ 1.0 or 4.0 to 6.0 ug/L. would be considered
acceptable. The BAE would define the acceptable result within the 0-10 pg/L range.

For results above the lower limit for use of basic acceptable error, an allowance is made for the
increased variability due to concentration. (For almost all substances it appears that the
variability of results increases with concentration.) The allowance is added to the basic
acceptable error. It is calculated by multiplying the concentration error increment (as a
percentage) by the difference between the target value and the lower limit for use of basic
acceptable error.

For example: If a target value for a sample is 21 pg/L, and the lower limit for use of basic
acceptable error is 10 pg/L, the difference between them is 21-10 = 11 pg/L.. Multiplying the
difference by the concentration increment, say 0.10, which gives 11 pug/L x 0.10, resulting in 1.1
pg/L to determine the acceptable difference 21.0 £ 2.1. Thus the range 18.9 to 23.1 pg/L would
be considered acceptable and would not be flagged.

In general, for the FP/GLAP studies, the values chosen for the basic acceptable error and the
concentration error increment are selected so that good precision may be inferred. Historically,
for the FP QA Program, for moderate ranges, this has been achieved with the 10% Deviation
Rule. To be consistent in the FP/GLAP studies, Performance Ratings with the LRTAP type
evaluation program should generally remain the same; eg. Very Good = approximately 5% of
data flagged. In a sense these evaluations represent state of the art for analysis of the
Rouynd-Robin samples.

Flag: A result is flagged high ("H") when its valvs is greater than the median (target value)
plus the acceptable difference, (but not grezer than the median plus 1.5 times). A
result greater than 1.5 times the acceptable difference is flagged very high ("VH").
Similarly, a result lower than the median by the acceptable difference (but not minus
1.5 times the acceptable difference) is flagged low ("L"). A still lower result is flagged -
very low ("VL"). Extremely different values are those that deviate more than twice the
acceptable difference from the median. These results are flagged - "EL" or "EH".

Acceptable Difference: The absolute value of the maximum difference between a result and
(or Acceptable Deviation) the target value which will not be flagged.

Sept, 1993

Reference: ASTM, 1983, Volume 11.01, Water 1, Section I, pg D4210-83

Page 2
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RESEARCH AND APPLICATIONS BRANCH
NATIONAL WATER RESEARCH INSTITUTE

MG/L

13091 Aluminum

PARAMETER

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR

.1250

.0075 CONCENTRATION ERROR INCREMENT=

-0075 BASIC ACCEPTABLE ERROR=

SAMPLE
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1993-09~30

MG/L

13091:A1um1num

PARAMETER:

SAMPLE

10

REPORTED REPORTED REPORTED REPORTED
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OTAL
LAB NO.. RANK
FO01 168.00
F002 136.00
F003 215.00
F008 155.00
F009 215.00
FO010 136.50
F014 189.50
F015 164.50
FO16 211.00
F020 695.50
F023 179.00
F024 170.50
F025 208..50
FO30 192.50
F031 38..50
F033 121.50
F035 65.50
F036 156.50
FO37 148.00
F038 17.00
F042 208.50
F043 187.50
F044 165..50
F046 52.00
F047 43.50
F0S5 261.50
F058 134.50
FO60 18..00
F062 - 176.50

TOTAL
LAB NO. RANK
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BIAS STATEMENT
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BIASED HIGH
BIASED HIGH

1993-09-30 PAGE

METHOD CODING
SEAAS
AAS

"ICP .

AAS
ICP
ICAP

ICcp

ICP 3X
13111/13105
ICP-AES

Icp

Naggadat 13009
G S, Direct

I.C.P.

Furnace
ICP/GFAAS
ICP-MS

ICP-MS CHELATION
ICP + GFAA
ICPMS 1X Conc.
FLAME AA
Colorimetric
GFAA - Direct
ICcp

METHOD CODING
GFAA - Direct
GFAAS, Direct -
ICPMS 1X Conc.
ICP + GFAA
13111/13105
ICP/GFAAS
Colorimetric
AAS

ICAP

Furnace

AAS'

I.C.P.

ICP-MS CHELATION
SEAAS

ICP-AES

ICP

ICP

ICP-MsS
Naguadat 13009
IC

ICP 3X
ICP
FLAME: AA
ICP

Aluminum
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RESEARCH AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE

mg/L

23091 Vanadium

PARAMETER

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

.1000

.0020 CONCENTRATION ERROR INCREMENT=

.0020 BASIC ACCEPTABLE ERROR=

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

SAMPLE

REPORTED REPORTED ‘REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK

LAB NO
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SAMPLE

REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK

LAB NO
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1993-09-30 PAGE 5
TOTAL  AVERAGE NO.OF SEMPLES SUMMARY OF
RAN RANKED

LAB NO. RANK K FLAGGING . BIAS STATEMENT METHOD CODING
F001 105.50 10.550 10 ICP5x
F003 116.50 11.650 10 ) ICp
F008 86.00 17.200 5 EHEHH BIASED HIGH AAS
F009 165.00 18.333 9 EHEHH BHH H BIASED HIGH Icp
F010 108.50. 12.056 9 H EH ICAP
F015 80.50 11.500 7 Icp
F016 63.00 10..500 6 ICP 3X
F020 146.00 16.222 -9 H BIASED HIGH 23111
F023 150.00 15.000 10 EHEHEHEHVHH -
F024 60.50 6.722 9 ICP~AES
F025 81.50 9.056 9 ICp
F030 49.00 4.900 10 BIASED LOW ’ Naquadat 23009
F033 42.50 4.722 9 BIASED LOW
F035 43.50 4.833 9 BIASED LOW
F038 90.50 18.100 5 BIASED HIGH ICP
F043 144.00 14.400 10 ICP-MS
F044 91.50 9.150 10 H ICP-MS CHELATION
F046 49.00 5.444 9 LL ICP + GFAA
F047 22.00 2.200 10 L BIASED LOW ICPMS 1X Conc.
F055 67.50 13.500 9 FLAME AA
F060 112.00 12.444 9 ICP - Direct
F062 68.50 8.563 8 EH VHL Icp
TOTAL AVERAGE NO.OF SAMPLES SUMMARY OF
LAB NO. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING .
F047 22.00 2.200 10 L . BIASED LOW ICPMS 1X Conc.
F033 42..50 4.722 9 BIASED LOW
F035 43.50 4.833 9 BIASED LOW
F030 49.00 4.900 10 BIASED LOW i Nagquadat 23009
F046 49.00 5.444 9 LL : ICP + GFAA
F024 60.50 6.722 9 ICP-AES
F062 68.50 - 8.563 8 EHVHL Icep
F025 81.50 9.056 9 Ice -
F044 91.50 9.150 10 H ’ ICP-MS CHELATION
F016 63..00 10.500 6 ICP 3X
F001 105.50 0.550 10 ICP5x
FO015 80.50 11.500 7 VH ) ICP
F003 116.50 11.650 10 ICp
F010 108.50 12.056 9 HEH ICAP
F060 112..00 12.444 9 . ICP ~ Direct
F055 67.50 13.500 S . FLAME AA
F043 144.00 14.400 10 . ICP-MS
F023 150..00 15.000 10 EHEHEHEHVHH -
F020 146.00 16.222 9 : BIASED HIGH 23111
F008 86..00 17.200 S EHEHH BIASED HIGH AAS
F038 90. 50 18.100 5 - BIASED HIGH - ICP
F009 165.00 18.333 9 EHEHHEHHH BIASED HIGH ICP

CVERALL AVERAGE
RANK IS 10.390
Vanadium
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PARAMETER: 24091 Chromium

~ BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

.1000

.0020 BASIC ACCEPTABLE ERROR=

.0020 CONCENTRATION ERROR INCREMENT=

SAMPLE

REPORTED

REPORTED REPORTED REPORTED : REPORTED ! REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE: RANK VALUE RANK

LAB NO
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mg/L

24091 Chromium

PARAMETER
SAMPLE
LAB NO

10

REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK

RANK

REPORTED
VALUE
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METHOD CODING

BIAS STATEMENT

SUMMARY OF
FLAGGING

NO.OF SAMPLES
RANKED

RANK

TOTAL AVERAGE

RANK

LAB NO.
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METHOD CODING

BIAS STATEMENT

'SUMMARY OF

FLAGGING

RANKED
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TOTAL
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MG/L

PARAMETER: 25091 Manganese

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

0015 BASIC ACCEPTABLE ERROR=

.1000

‘LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

.0015 CONCENTRATION ERROR INCREMENT=

SAMPLE

REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK - VALUE RANK

LAB NO
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PARAMETER: 25091 Manganese

SAMPLE

10

REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK

LAB NO
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METHOD CODING

BIAS STATEMENT

‘SUMMARY OF
FLAGGING

RANKED

NO.OF SAMPLES

AVERAGE
RANK

TOTAL

RANK

LAB NO.
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RESEARCH AND APPLICATIONS BRANCH
- NATIONAL WATER RESEARCH INSTITUTE

MG/L

26091 Iron

PARAMETER:

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

.1000

.0050 CONCENTRATION ERROR INCREMENT=

.0050 BASIC ACCEPTABLE ERROR=

SAMPLE

REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK
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PAGE

1993-09-30

MG/L

26091 Iron

PARAMETER:

SAMPLE

10

REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK

‘LAB NO
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TOTAL ~ AVERAGE NO.OF SAMPLES ~ SUMMARY OF 1993-09-30 PAGE 14.

LAB NO.  RANK RANK KE FLAGGING BIAS STATEMENT METHOD CODING
FO01 131.50  13.150 10 EH « IcP
F002 154.50 15.450 10 AAS
F003 127:50  14.750 10 AAS
F008 91.00  13-000 7 L : I
F009 105.00  17.500 6 VL v Ica
U m A ik
N . - DIG,APDC/SE;12X Co
F013 139:00  23:1867 5 v : ’ :
F014 7700  11l000 7 BIASED HIGH Ice
FO15 124.00 12400 10 . IcP
e HEw o in | 1%
RS i .
g ER el B v I
. . 60 . Naguadat 26009
FO31 204.50  20.450 10 EH VH H EH
U1 O e
: : BIASED LOW

F036 97.00 9.700 10 LL RAP
SHE I £ B »
F046  129.00  12.900 10 Icp o CHELATION
F047 252.50 25.250 10 EHEHEHEH VH EH BIASED HIGH ICPMS 1X Conc
FO48  172.50 . 17.250 10 ' Varian GFAA
F055 94:90 92400 10 L VHVHEHEHL L L L FLAME AA
F058 130.00 13000 10 L FLAME MM ric
F0&0 133.00  20:429 7 . Seporimetric
F062 231.00 23.100 10 - H VHH. ‘H : BIASED HIGH ICP

TOTAL AVERAGE NO.OF SAMPLES SUMMARY OF
LAB NO.  RARK RANK RANKED - FLAGGING BIAS STATEMENT METHOD CODING
F03S 28.00 3.111 9 BIASED LOW
£020 54.00 5400 10 , :
F024 82.50 8.250 10 L BIASED LOW 26111
F038 43750 8250 6 e
Fos9 33:09 3:200 (] LVHVHEHEHLLLL ear
I B S capnire
mig o el aquadat, 26008,

6. 11. : . Naquadat 26009
F014 121.00  12.100 0 H g
FO15 124700 122400 10 . JGE-MS CHELATION
F046 129.00 12900 0 Ice
BE dm EE 0
F001 31:50 137150 0 EH feporimetric
FOZS L45 .‘00 14 -500 0 EHVH icp
F003 147.50  14:750 [0 Ice
F023 153.50  15.350 0 :
09z 133:20 130230 0 " | Aas
F009  105.00  17.500 6 VL : Varlan GFAA
F016 150.50  18.813 8 VHH I ax
FO§0 123.00  20.429 7 I 3 irect
F031 204.50 20.450 0 EHVHHEH GFAAS, Direct
FOll 210.50 21.050 0 EHH DIG,APDC/SE;12X Co
F062 231:00  23:100 [0 HVHHH BIASED HIGH ICP ’
FO013 139.00 23.1617 6 BIASED HIGH © ICP
F047 252.50  25.250 10 EHEHEHEHVHEH BIASED HIGH ICPMS 1X Conc.
OVERALL AVERAGE
RANK IS . 13.989

Iron
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PAGE

1993-09-30
‘RESEARCH' AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE

mg/L

27091 Cobalt

-PARAMETER

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

.0020 CONCENTRATION ERROR INCREMENT=

.0020 BASIC ACCEPTABLE ERROR=

.1000

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

SAMPLE

REPORTED REPORTED
VALUE RANK VALUE RANK

RANK

REPORTED
VALUE

REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE
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PAGE

1993-09-30

mg/L

27091 Cobalt

PARAMETER:
SAMPLE

RANK

10

REPORTED
VALUE

REPORTED REPORTED REPORTED
‘'VALUE RANK VALUE RANK VALUE RANK

LAB: NO
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PAGE
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METHOD CODING

BIAS STATEMENT

SUMMARY OF
FLAGGING

RANKED

NO.OF SAMPLES

TOTAL  AVERAGE
RANK
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RESEARCH AND APPLICATIONS. BRANCH
NATIONAL WATER RESEARCH INSTITUTE

mg/L

28091 Nickel

PARAMETER:

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

.1000

.0020 CONCENTRATION ERROR INCREMENT=

.0020 BASIC ACCEPTABLE ERROR=

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=

SAMPLE

LAB NO
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REPORTED REPORTED REPORTED REPORTED
RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK
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PAGE

1993-09-30

mg/L

28091 Nickel

PARAMETER:
SAMPLE

RANK

10
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VALUE RANK VALUE RANK VALUE RANK VALUE
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PAGE

METHOD CODING
ICP5x/ICPMS

1993-09-30

BIAS STATEMENT

SUMMARY OF
FLAGGING

NO.OF SAMPLES
RANKED

AVERAGE
RANK

TOTAL

RANK
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PAGE
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1993-09-30
RESEARCH AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE
RANK

BURLINGTON ONTARIO

REPORTED
VALUE

RANK
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VALUE
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VALUE
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VALUE
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FP/GLAP INTERLAB STUDY 63 - TM Portion
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82091 Lead

PARAMETER:
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VALUE RANK VALUE RANK VALUE RANK VALUE RANK

LAB NO

000000000000000000000000000000
R O BRI R

778135299137296582420543506198
NN HON e NN N~

- <]

& =] T . om

< ] > | o~ ~ >
) OONTO N O ONMHD ND OO
747993666664064150198_’067 MO
TN ETTNCITSIITTOTTTIITTNTT NOTN

NOOOCOOONNDOOOCDOOODONOOODO00O
o e 8 e ¥ e a4 e ¢ 2 e & 80 s e s 4 v e e 8 s e N
103026578187550463467834008129
HONHONONOINN e = NN 4 Nt o~

m TOoOorNn MmoOe O WNNMY Vo nro
TOTO~RDNMTONL. LHRNDDNNIMTT ROMO
DD NNINNNNY . THNNTDDOBNINGN  INOTW

[elelelalelolololelolelalalolel=]~ololololololololololalel]
055500000000505050050500005005
v, BRI I
044732953075417774248712469189
ededed NN N =N N e =N NN

T ,u HH%H
- > .E m
o= ™ (=] (3]

M oo \O O WOWOoMm 9w 2090
AN ANNONMN A MO NNHH A~ N0 O ™D
222222221222222221122222222022

[=l=lelelolmloln]oTololololalalalalelalalalalolalalalal=l=la]
050550050000555550005500500055
...... EROERRE RN . e o ss 8 e
01485431435785875326118980915_’
OO et N —ON— N NN

- o
ool m

~ Somow e ] 6690 N0 onNmMm
WO EoOoONNNS I ODOONOTNOSNNOVWD ONON

-4700

.5500

.2200



2AGE 38
METHOD CODING

1993-09-30

BIAS STATEMENT

SUMMARY OF
FLAGGING

RANKED

NO.OF SAMPLES

RANK

TOTAL  AVERAGE

RANK

LAB NO.
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METHOD CODING

GFAAS

BIAS STATEMENT

BIASED LOW

SUMMARY OF

FLAGGING

RANKED

NO.OF SAMPLES

TOTAL  AVERAGE
RANK

RANK

" LAB NO.
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BIASED LOW
BIASED HIGH
BIASED HIGH
BIASED HIGH
BIASED HIGH

EHEHEHHVHEH
EHEHVHHEHEHH
VHHEHVHVH

LLELLLELL
EL

L

L

EHEL

L
H

VHVL

VHHL
VHH

N R IR NI AL S L
ot = e 1=l b e et dv=t et vt e NN

N EEEEEE R E R R R A AR R R AR

[ Sy H SY PR A A ST XY S S W 2 9 O 20 20 29 VT VR S Y

Lead

13.821

OVERALL AVERAGE
RANK IS




1993-09-30 - PAGE 39

PARAMETER: 22095 Titanium ug/L RESEARCH AND APPLICATIONS BRANCH
NATIONAL WATER RESEARCH INSTITUTE
BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 3.0000 BASIC ACCEPTABLE ERROR= 3.0000 CONCENTRATION ERROR INCREMENT= .1500
SAMPLE REPORTED 1 REPORTED 2 REPORTED 3 REPORT 1 3
) 3 EP ED REPORTED REPORTED

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK
F033 4.T 1.00 1. 1.00 1l.w 1.00 1l.w 1.00 <T " . .
F035 4.1 ~2.00 <1.0 0.00 <1.0 0.00 1.2 2.00 %.g* '5288 %g.9 %.gg
MEDIAN
CONC.
SAMPLE 7 8 9 : 10

REPORTED REPORTED REPORTED REPORTED
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK
F033 18. 2.00 25. 2.00 35. 1.00 19. 2.00
F035 17.8 1.00 24.4 1.00 38.2 2.00 17.8 1.00
MEDIAN :
CONC.

_ TOTAL AVERAGE NO.OF SAMPLES  SUMMARY OF
LAB NO.  RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING
F033 14.00  1.400 - 10 :

F035 - 12.00 1.500 8 NOTFOUND

OVERALL AVERAGE
RANK IS 1.444

TOTAL AVERAGE NO.OF SAMPLES SUMMARY OF :
LAB NO.  RANK RANK RANKED FLAGGING' BIAS STATEMENT METHOD CODING

F033 14.00 1.400 10 :

F035 12.00 1.500 8 NOTFOUND
OVERALL AVERAGE
RANK IS 1.444

Titanium -
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1993-09-30
RESEARCH AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE

ug/L

33095 Arsenic

PARAMETER:

BURLINGTON ONTARIO

‘FP/GLAP INTERLAB STUDY 63 — TM Portion

.1500

LOWER  LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 BASIC ACCEPTABLE ERROR= 1.0000 CONCENTRATION ERROR INCREMENT=

SAMPLE

REPORTED REPORTED REPORTED REPORTED REPORTED
VALUE ‘RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE

REPORTED

LAB NO
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! TOTAL
LAB NO. RANK
F001 97.00
F008 79.00
F009 37.00
FO010 97.50
FO11 90.00
FO014 38.00
FQl6 37.00
F020 58.00
F023 48.50
F025 106.50
F030 54.50
F033 46.00
F035 52.50
F036 138.50
F037 93.00
F038 81.50
FO043 138.50
F046 61.00
F047 117.50
F055 49.00
F062 47.50

OVERALL AVERAGE
RANK IS

TOTAL

E
®
Z
=

F033 46.00
F062 47.50
F009 37.00
FO16 37.00
FO055 49.00
F0335 52.50
F014 38.00
F030 54.50
F023 38.50
F020 58.00
FO01 97.00
F046 61.00
F008 79.00
F037 93.00
FOi1 90.00
F038 9) .50
F043 138.50
F03% 138.50
010 97.50
£025 106.50
F047 117.50
OVERALL AVERAGE
RANK IS
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BIAS STATEMENT

BIASED LOW

BIASED HIGH

BIAS STATEMENT
BIASED LOW

BIASED HIGH

1993-09-30 PAGE
METHOD CODING
Hydride AAS
Rxdl AAS

Hydride
H¥d; AAS
HYDRIDE/AA
Hgdj AAS
33108733008

Hydride-AA
Naquadat 33004

I1.C.P.

Furnace
Hydride AAS
ICP-MS

AR - Furnace
ICPMS 1X Conc.
‘HYDRIDE AA
Hydride

METHOD CODING

Hydride
Hydride

H¥d. AAS
HYDRIDE AR
Naquadat 33004

33108/33008
gxdride AAS
- Furnace
Hyd. AAS
Furnace

AAS
Hydride—-AA
ICPMS 1X Conc.

Arsenic

41
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RESEARCH AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE

ug/L

PARAMETER: 34095 Selenium

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

.1500

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 BASIC ACCEPTABLE ERROR= 1.0000. CONCENTRATION ERROR INCREMENT=

SAMPLE

REPORTED REPORTED REPORTED. REPORTED REPORTED .
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK
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TOTAL
LAB NO. RANK
FO01 73.50
FO08 80.00
F010 40.00
FO16 42.00
F020 9250
F023 43.00
F025 69.00
F030 51.50
F033 68.50
E035 88.00
F036 61.00
F037 41.00
F038 87.50
F046 43700
F047 - 8800
F055 40.50
F062 99.00

OVERALL AVERAGE
RANK IS

TOTAL
LAB NO. RANK
F020 9.50
F055 40..50
F010 40.00
F0l16 42.00
F036 61.00
F023 43.00
F046 43.00
F0317 41.00
F030 51.50
F033 68.50
"FO01 73.50
F025 69.00
F008 80.00
F062 99.00
F038 87.50
F035 88.00
F047 88.00
OVERALL AVERAGE
RANK IS
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SUMMARY OF
FLAGGING
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SUMMARY OF
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BIAS STATEMENT

BIASED LOW

BIASED HIGH
BIASED LOW

BIAS STATEMENT

BIASED LOW
BIASED LOW

BIASED. HIGH

1993-09-30 PAGE
METHOD CODING

Hydride AAS
‘Hyd AAS
yd. AAS
d. AAS
3 008

Hydride
Naquadat 34005

I.C.P.
Furnace
Hydride AAS

= Furnace
ICPMS 1X Conc.
HYDRIDE AA -
Hydride

METHOD CODING

34008
HYDRIDE AA
Hyd. AAS
Hyd. AAS
I C.P.

AA -~ Furnace
Furnace )
Naquadat 34005

Hiydride AAS.
Hydride-AA
Hyd ARS
ydride
Hydride AAS

ICPMS 1X Conc. .

Selenium

43
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NATIONAL WATER RESEARCH INSTITUTE

ug/L

47095 Silver

PARAMETER:

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

.1500

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 2.0000 BASIC ACCEPTABLE ERROR= 2.0000 CONCENTRATION ERROR INCREMENT=

REPORTED

‘SAMPLE

REPORTED REPORTED REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK ‘VALUE RANK

LAB NO

0000CO000DD00OO00
CONMNOOCOOOCO000OO0
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DOMORNOMHNNIM NN M~ OV
- - - -

wl
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> w =3
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v v vV
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e s % e n s w B s 8 v B s e s
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4 e e s s 8 s 8

Lo 00 KR
DOo0DCOOHDOOO00O0000

e 6 w8 s e e v e s b e v a0
OCOCODOO—NDOOOOOO0

DOoO00RC0O0O0O0D00C
= EEEEEEEEIE =)
AN EEEEE R

©OHOOCODOPOCOC000

0

0

0

0

0

0

0

a

0

0

0

0

0

0

0
F060
F062

18.3000

6
7
7
4
5
0
2.4000

3
1
4
5
.0
.4800

10

SAMPLE
LAB NO

=
2

REPORTED REPORTED REPORTED
RANK VALUE RANK VALUE RANK VALUE

REPORTED
VALUE

10000000000 000000
] COOO0OOOOO000O000000
IR

4+ 2 s 0 0 s M
COTOOOOOOONMODHOOO

0000000000 RODOOD
OCO000O00OINOOONOOQ0

= g a &8
758 B R o T B~ WLHLE

Bl W D> Mo pum> o
v} e mo o o
AR R
MONNOO T~ DNOTTNNAMOT

5421«312413141 64

CO0OROOOOO0O000000
oS00 OROOONO0O

« s 9 9 0 8 s o e ® IR
- - e -

(2]
- o
~N W o o o o
i i s e s i e s e s e e

CONACHDANONHMOMO

v v

CO000000D00000000
So00O0000000000000
A R ]
AN SO INT NHAMNO O
- B T T o B |

.=
© o NO
s e s e 8 e e v e
TOOOHODOTMONNDO

NN NS ONNNNNGN NN

28.0000. .3550

20.5400




TOTAL
LAB NO.  RANK
F0O01 50.50
F008 36.50
"F010 46.00
F020 43.50
F023 0.00
F025 35.00
F030 15.00
F033 29.50
F035 72.00
F037 34.00
F038 43.50
F043 25.50
F045 70:00
F047 41:.00
F055 22.00
F060 0.00
F062 54.00

OVERALL AVERAGE
RANK IS

TOTAL

;
w
8
g
_

'y

(==

AN
w
[=]
.
=

Wikl lolobololololololo Lol
0000000000000
WOCNNIWW .S WU,
AN CUN-JBICWONWS
bttt apdiabasSidiotubbuin

R

m

o

o
[elalalelelalololelolotolalalo o1

WIS SLIWB B SN NN
BONOOWNSWHRVUNNUIO
SOoUIUIOONOOUOOWO

b
o
N
N

OVERALL AVERAGE
RANK IS

AVERAGE

»
- »
W R WUWOAINIO MW % -JUNO®

[

»

-
O #-JJWHONADOO * OO

6.944

AVERAGE
RANK

Yo et okt
ok % Akok ok

W= OW ~J-JO VNN WL
“ s 0 s e

[y

6.944

NO.OF SAMPLES SUMMARY OF
RANKED FLAGGING

EH

BORANANLNIIDBBORDLN [

NO.OF SAMPLES'  SUMMARY OF
RANKED FLAGGING

EL -
ELELELEL
VLVL

BOLBAMIUNILUDVHALOO
<
o]

VL VL

ELELELEL
VH EH
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BIAS STATEMENT
INSUFFICIENT DATA

INSUFFICIENT DATA
INSUFFICIENT DATA

BIASED LOW
BIASED HIGH

BIASED LOW
INSUFFICIENT DATA
INSUFFICIENT DATA

BIAS STATEMENT

INSUFFICIENT DATA
INSUFFICIENT DATA
BIASED LOW
BIASED LOW
INSUFFICIENT DATA

INSUFFICIENT DATA

BIASED HI
INSUFFICIENT DATA

METHOD CODING
ICPMS

AAS

GFA

47005

ICP
Naquadat ICP-AES

Furnace
ICP/GFAAS
ICP-MS

AR - Furnace
ICPMS 1X Conc.

FLAME AA
ICP - Direct
ICcp

METHCD CODING

ICP - Direct
ICP~-M

FLAME

Naquadat ICP-AES

GFA

ICPMS 1x Conc.
ICP/GF

Furnace

47005
ICPMS
ARS

AA - Furnace
Icep

Silver
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PAGE
.1500
REPORTED
RANK

1993-09-30
RESEARCH AND APPLICATIONS BRANCH

NATIONAL WATER RESEARCH INSTITUTE

RANK

‘BURLINGTON ONTARIO

REPORTED
VALUE

REPORTED !
RANK VALUE RANK

REPORTED
VALUE

ug/L

RANK

REPORTED
VALUE

RANK

VALUE

REPORTED

FP/GLAP INTERLAB STUDY 63 - TM Portion
LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.5000 BASIC ACCEPTABLE ERROR= 1.5000 CONCENTRATION ERROR INCREMENT=

PARAMETER: 51095 Antimony

LAB NO

SAMPLE

[~l=l-l=l=Tlelolalotala]
00000000000
« s s 4 8 8 v 8 s s

030824518816

.
400‘.83354463
1151 et

<
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500000000500
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B Fa B B Fa [ B B g Pl B4 B
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RANK

10

—t o BH O O
. NN NO
. . DY .

15.0000-
REPORTED
VALUE

RANK

REPORTED
VALUE

REPORTED
RANK

VALUE

" RANK

REPORTED
VALUE

SAMPLE
LAB NO

CONC.

[e]=]=telolololelo o o]
000000050500

500604120200

(=3
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vV v <d.
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000000000000
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- O own own
M A
MNOOOAODOND
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v

.2950

37.4000

25.8000

19.1000



TOTAL
LAB NO. RANK
FO01 47.50
F020 17.00
F023 0.00
F025 53.50
F030 13.50
F033 32.00
F038 42.50
F043 60.00
F046 53.00
Fo47 44.00
F055 7.00
F062 32.00

OVERALL AVERAGE
RANK IS

TAL
\NK

>
w
8
23

m

o

re

~
IO T IR T RI T
WWONS NN WO
ST
SNOOCUINO OO0
O000000000Co

OVERALL AVERAGE
RANK IS

AVERAGE
RANK

AR ADINWN I #NN
o8 o s s 8 s e Be s
BN NOUINGY O\
O NDWO TS %L

5.360

AVERAGE
RANK

..........
DU N OO NN
W O O~ W NI
WWOON—DAWO

@ ~J~IRARUNWNN

5.360

CNAWOFAOW HI®D

NO.OF SAMPLES
RANKED

LN IADJONNON®

'NO.OF SAMPLES
RANKED

NJRN S DONNND

SUMMARY OF
FLAGGING

L L LL

L H
ELVLL ELVL

&

ELVLELELELEL
L EH

SUMMARY OF
FLAGGING

ELVLELELELEL
ELVLLELVL
LLLL

LEH
LH
H

BIAS STATEMENT
BIASED LOW.
INSUFFICIENT DATA
BIASED LOW

BIASED HIGH
BIASED LOW

BIAS STATEMENT

INSUFFICIENT DATA
BIASED LOW
BIASED LOW
BIASED LOW

BIASED HIGH

1993-09-30 PAGE

METHOD CODING
de:tde AAS
51008

HYd ide-AA
Naquadat 51003

Hgdride AAS
ICP-MS
AA - Furnace

ICPMS 1X Conc.
HYDRIDE AA
ICP

METHOD CODING

HYDRIDE
Naauadat 51003

Hydride AAS
dride AAS

I PMS 1X Conc.

Icp

ICP-MS

HYdride-AA

AA ~ Furnace

Ant imony

47
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PARAMETER: 83095 Bismuth ug/L RESEARCH AND APPLICATIONS BRANCH
NATIONAL WATER RESEARCH INSTITUTE

BURLINGTON ONTARIO
FP/GLAP INTERLAB STUDY 63 - TM Portion

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 2.0000 BASIC ACCEPTABLE ERROR= 2.0000 CONCENTRATION ERROR INCREMENT= -1500

SAMPLE . 1 2 3 4 5
REPORTED REPORTED REPORTED ‘REPORTED REPORTED , REPORTED
LAB NO  VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK
FOO01 <.1 0.00 <.1 0.00 <.1 0.00 2.9 4.00 9.8 4.00 5.5 .
'gggo <20. 0.00 <20 0.00 <20. 0.00 <20. 0.00 <20. 0.00 <20. 5;38
F023 <250. 0.00 <250. 0.00 <250. 0.00 <250. 0.00 <250. 0.00 <250. 0.00
FO038 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00
F043 < 0.00 <.05 0.00 <.05 0.00 2. 3.00 9. 3.00 5.9 4.00
F046  <500. 0.00 <500. 0.00 <500. 0.00 <500. 0.00 <500. 0.00 <500. 0.00
FO47 <. 0.00 <.05 0.00 <.05 0.00 2. 2.00 8. 2.00 5.6 300
F055 <1.0 0.00 <1.0 0.00 <1.0 0.00 . 1.00 6. 1.00 3.0 L 1.00
EDIAN

e 2.6000 8..9000 5.5500
. 7 8 9 10
SAMPLE o EPORTED REPORTED REPORTED REPORTED
LAB NO  VALUE RANK VALUE RANK VALUE RANK VALUE RANK

. 2.00 28.17 4.00 20.5 2.00 .27 2.00
5835 <%8.3 0.00 20. L 2.00 <20. 0.00  <20. 0.00
F023 <250. 0.00 <250. 0.00 <250. 0.00 <250. 0.00
F038  <100. 0.00 <100-. 0.00 <100. 0.00 <100. 0.00
F043 22. 4.00 31. 5.00 23. 4.00 . 1.00
F046  <500. 0.00 <500.. 0.00 <500. 0.00 <500. 0.00
F047 20. 3.00 28. 3.00 21. 3.00 : 3.00
F055 12.0 vL i.00 170 VL i.00 13.5 VL i.o0 1.0 1.00
E%Bé?“ 19.6500 28.0000 20.7500 .4000




TOTAL

LAB NO. RANK
F001 20.00
F020 2.00
F023 0.00
F038 0.00
F043 24.00
F046 0.00
€047 19.00
055 10.00
. TOTAL -
LAB NO. RANK
F023 0.00
F038 0.00
F046 0.00
F055 10.00
F020 2.00
- F047 19.00
FOO1 20..00
F043 24.00

[e]
8
2
o
8
5
8

AVERAGE
RANK

2.857

.0
232122
232322

3.429

LA 2220 84

2.71
1.42!

O

AVERAGE
RANK

EhRh kAR

NO.OF SAMPLES
RANKED

~NNONOOH-

NO.OF SAMPLES
RANKED

NSO 00

SUMMARY OF
FLAGGING
L
L VLVLVL
SUMMARY OF
FLAGGING
EVLVLVL

BIAS STATEMENT

INSUFFICIENT DATA
INSUFFICIENT DATA
INSUFFICIENT DATA
INSUFFICIENT DATA

BIASED LOW

BIAS STATEMENT

INSUFFICIENT DATA
INSUFFICIENT DATA
INSUFFICIENT DATA

BIASED LOW
INSUFFICIENT DATA

1993-09-30 PAGE

METHOD CODING

ICPMS
ICP

IcP
ICP-MS

ICP
ICPMS 1X Conc.
HYDRIDE AA

METHOD CODING

ICP

Icp

HYDRIDE AA
ICP

ICPMS 1X Conc.

ICPMS
ICP-MS

Bismuth

49
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PARAMETER: 93095 Lithium ug/L RESEARCH AND APPLICATIONS BRANCH
NATIONAL WATER RESEARCH INSTITUTE

FP/GLAP INTERLAB STUDY 63 - TM Portion BURLINGTON ONTARIO

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.5000 BASIC ACCEPTABLE ERROR= 1.5000 CONCENTRATION ERROR INCREMENT= .1500

SAMPLE ) 1 : 3 ] 5

REPORTED REPORTED REPORTED REPORTED REPORTED R
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK %ﬁgggzn RANK
FOO1 .62 2.00 2.3 2.00 .57 2.00 4.4 4.00 6.3 5.00 14.7
F010  <10. 0.00 <10. 0.00 <10. 0.00 <10. 0.00 <10. 2:00 10w R
F023 <500 0.00  <5.0 0.00  <5.0 0.00  <5.0 0.00  <5.0 0.00 8.0 VL 1200
F025 1. 4.00 3. 6.00  <1. 0.00 5. 5.00 6. 3.50  15. 750
F030 <4. 0.00 <4. 0.00  <4. 0.00 3. 3.00 5. i’g0  13: 4.00
F038  <15. 0.00 <15. 0.00 <15. 0.00 <15. 0.00 <15, 0,00 15 1:98
F043 <i- 0-00 1. L 1.00 : 0.00 2. L 1.00 6. 3750  1a. 9.00
F046 <1 000 3. 4.50 : 3.00 7. H 7.00 9. H 7.00  12: 3.00
F047 .86 3.00 2.5 3.00 i51 i.00 3.8 2.00 5.4 2.00 14. 5.00
F055 . i.00 3.0 .50 25 0.00 5.5 6.00 7.5 6.00  16.5 10.00

ONC .7400 - 2.7500 4.4000 6.0000 14.3500

SAMPLE 7 8 9 10

REPORTED REPORTED REPORTED REPORTED
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK
F001 21. 5.00  34.2 7.00  32.7 7.00 1.88 2.00
F010 - 20- 3.00 30! 2:50  30. 2.00 «<10. 0:00
F023 150 L 1.00 2900 100 26.0 1.00  <5.0 0.00
F025 22. 8.50  34. 6.00  32. 550 2. 3700
F030 13: 2.00 337 4.50  32. 5.50  <4. 0.00
FD38 22. 8.50  36. 8.5  3a. 8.00 <15° 0:00
F043 22. §.50  3s. g.50  35. 9.00 i 1.00
_F046 21. 5.00  30. 2.50 3. 3.50 3. 6.00
F047 21. 5.00  33. 4:50  31. 3.50 21 400
E0Ss - 22.0 8.50 3300 10.00 3700 10.00 2. 5,00
MEDIA
CONC. 21.0000 33.5000 32.0000 2.0500



OTAL
LAB NO. RANK
F001 42.00
F010 9.50
F023 4.00
F025 49.00
F030 20.00
F038 32.50
F043 41.50
F046 41.50
F0417 33.00
F055 61.00
OVERALL AVERAGE
RANK IS

TOTAL
LAB NO. RANK
F023 4.00
FY10 9.50
F047 33700
F030 20.00
FO01 42.00
F046 41.50
F043 41.50
F025 49.00
F055 61.00
F038 32.50

OVERALL AVERAGE
RANK IS

.
WOV WS OWN
NOFONWLO WO

PO=DUNWBOUND

OB NEOWUNHN &

4.575

3
£

RANK.

OAUNUNDE WA=
8 2 4 2 " v or s @
R~ DD O WO IO
VPLDHROWOULO

4.575

NO.OF SAMPLES
RANKED

- R
WOLrDLONO LHLO

[

NQO.OF SAMPLES
RANKED

—

[y
L-3Y-AV-1. JV-TaT. Yo N34

SUMMARY OF
FLAGGING

L
VLL

SUMMARY Cr
FLAGGING

VLL
L

HH
LL

1993-09-30 PAGE

BIAS STATEMENT

INSUFFICIENT DATA
INSUFFICIENT DATA

INSUFFICIENT DATA

BIASED HIGH

BIAS STATEMENT

INSUFFICIENT DATA
INSUFFICIENT DATA

BIASED HIGH

'INSUFFICIENT DATA

METHOD CODING
ICPMS

AAS

ICp

ICP-AES

ICcp

GFAAS

AA

ICPMS 1X Conc.
FLAME AA

METHOD CODING

AAS

ICPMS 1X Conc.
ICP-AES

ICPMS

AA

GFAAS
IcP
FLAME AA
ice

Lithium

S1
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ug/L

PARAMETER: 94095 Berylium

BURLINGTON ONTARIO

FP/GLAP INTERLAB STUDY 63 - TM Portion

1500

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 BASIC ACCEPTABLE ERROR= 1.0000 CONCENTRATION ERROR INCREMENT=

SAMPLE

REPORTED
RANK VALUE RANK

REPORTED
VALUE

REPORTED REPORTED . ‘REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE

LAB NO

RANK

[=l=]=llwlolalolelalolal=l=]"]
000000000000000
" e s e 8 s 8 58 e & s e 0w
694491422594227

e -

=] e+ o
o o oo 005

s e i e e s de .
353359326057664
NONONN NN N NN

CO0O00O0000000000
000000000000000
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<

[=l=lelololalolelololele e =iy
005050050000050

T
]
= (=4
- 30 [Taloed 8565 o
R
151621115111120
-V v v

<

OO0 OOD000
000000000000000

000000100000000

0000000000000
0000000 OOOODO000

CO000OHODEOOO0O00O

02
66
000000000000000
Faa B Do Do o g £ P B B B o Pra B

7..0000 25.0000

1.5000

10

SAMPLE

REPORTED REPORTED REPORTED
VALUE RANK VALUE RANK VALUE RANK VALUE RANK

REPORTED

LAB NO

T EHOOMNOMN MDD

02
66
000000000000000
P B Eaa P s B G En g P By B G o By

[elelalelolelolotolole ol el
000050000050000
R IR

000035150032000

0
0
2
0
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1
5
0
1.0000

o000 00000000000
DN SHNO OO OINNIINN
RN R R
WO @ FUO NN —HDOM®
il

032 EL

- [=4
© o ~N o o o
RN RN
MTNOTR AN T
MOMAMN NMTOOMOMo

34.0000

0000000 ODROO000

005000000000005
. . v ee e w

713712154511713
L la ol B o

m

it
v.l. T o
o o o o
...-..-....-.-.

231238 14533231

12.0000

0000O0000000000
OOoININOCOOOBOOOONO
iy s s e e s s s e e e e
MM DN AN =IO
P e

<]
)]
o
e X o
o oN o n W
s et s s s s s s sh
P~OWHM WD DN
ettt A AN At et

17.0000

MEDIAN
CONC.




TAL
LAB NO. N

ol |
=1=1
—O

—

NN NOUININ I NG B ;ug
IO~ IO BURUTIFAD.5N o

g Frf P g g g P g g g g g g
o000
ARULEEE WWWWRINN
NOUN-JNRWRNWOUWOO

. 4 b
ocouooUInoOVILILIO R
[eleolalelolalolalalelelololoels)

OVERALL AVERAGE
RANK IS

TOTAL

LAB NO. RANK
F033 21.00
F030 15.00
F020 19.50
F035 25750
F023 31.50
F062 25.00
F001 42700
F025 57.50
F046 59.00
F010 32.50
F047 67.50
F055 59.50
F060 68.00
F038 58.50
F043 81.00

OVERALL AVERAGE
RANK 1S

AVERAGE
RANK

"
bt b ashaliat ey

—
A OD DWW WNNDUWD -

s e v e
NWADRNBU-~IAUTNNNWO
NWFRANOOLOORUNINOO
OUW~UWOOOWOOADO0O

7.181

AVERAGE
RANK

W (DWW N NWWRIN
hapil Sbagudapata

VWO NBN DRI NI U
SOWFBONHOUNAENOS
OCWNWOCHOOSWOOS

o

7.181

NO.OF -SAMPLES
RANK

NO.OF SAMPLES
RANKED

10

AU AU AU BRSO N

‘SUMMARY OF

FLAGGING
EHEL
LLLVL EH
ELELEL

HHHH

SUMMARY OF
FLAGGING

ELELEL
LLLVLEH

EH
EHEL

HHHH

BIAS STATEMENT

BIASED LOW

BIASED LOW
BIASED LOW
BIASED LOW
BIASED HIGH
BIASED HIGH

BIASED HIGH
INSUFFICIENT DATA

BIAS STATEMENT

BIASED LOW
BIASED LOW
BIASED LOW
BIASED LOW

INSUFFICIENT DATA

BIASED HIGH
BIASED HIGH
BIASED HIGH

1993-09-30 PAGE
METHOD CODING
ICPSx

ICAP
ICP

ICP .
Naquadat 04009

Icp

ICP-MS

ICp

ICPMS 1X Conc.
FLAME AA

ICP - Direct
ICP

METHOD CODING

Naquadat 04009
ICgu

ICP
ICP5x

ICP

ICAP

ICPMS 1X Conc.
FLAME AA

ICP ~ Direct
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