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31. March 1995 
’ To: Participants & Managers in the: . 

Ecosystems Interlaboratory Quality Assurance Program 

Dear Participant, 

The Institute is pleased to distribute this final report to the F,P/GLAP participant laboratories. 
report includes results for a unique series’ of 10 samples which were analyzed in J and 

February of year. The evaluation of results includes an evaluation for systematic bias as well 
as for precision (flagged res'ul—t's). A.cofnplete listing of all laboratory results is included so that 
each laboratory can compare its results and evaluations with other laboratories. For details 
concerning the evalu;a_fi'o.ns please referto’ the attached Appendix A; Glossary of _Terms, or to the 
Research & Applications Branch QA Manual. 
We would lilceto thank all participants for their cooperation and prompt responses. In return it 
is the aim of the quality assurance group to give prompt evaluations and reports and effective 
remedial assistance. 

The laboratories listed in this report submitted their data with a confidential laboratory code. This 
c.onfidenti‘ality 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 
experiencingl difficulties or is reviewing a methodology, I can make a referral to a laboratory 
which has demonstrated good perfonnanee.. Also. to assist in improving or confirming accuracy 
of analysis; our Institute is able to provide a wide variety ofreference 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 33'6=4989. 

_ 

'
l 

Yours truly. 

H. Alkema 
.

V QA Chemist, Ecosystems QA Pgm 
Attachment: Individual Laboratory Appraisal 
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Ian]: 1 CANADA 
National Water Research Institute 

Ecosystem Interlaboratory Quality Assurance Program 
PARTICIPATION LIST - Study FP/GLAP 66 (Jan & Feb '95) 

AGRA E&E 
AECL Research (Chalk R. ON) 
Alberta Environmental Centre 
ASL Analytical Service. Lab Ltd. 
Can Test Ltd. 
Chemex. Labs Alberta Inc. . 

Chemical & Geological Laboratories Inc. 
City of Calgary 
Edmonton Public Works

M 

Enviro Science & Engineering Inc. FL 
Environment Canada - Atlantic Region 

, Environment Canada - Centre St. Laurent‘ 
Environment -Canada - NLET 
Environment Canada - Pacific Environmental Science Centre 
Environment Canada - WQB, Western & Northern Region 
Environment Canada - WQB, Prairie & Northern Region 
Environment Canada - River Road, Ottawa 
Environment Manitoba 
Environment New Brunswick 

Penn State U;
_ 

Forestry Canada - Sault Ste Marie 
Freshwater Institute, Winnipeg MN 
Geological Surveys Canada 
Geological Surveys Canada, Glaciology 
Health Canada, Ottawa ON 
Indian & Northern Affairs Canada 
Ministere de1'Environnement du Québec - Laval 
Ministére de1'Environnem'entdu Quebec - Ste. Foy 
Metallurgie Noranda, PQ 
Norwest Labs (Winnipeg) 

V_ NWQL USGS, Arvada, CO 
Ontario Ministry of Agriculture & Foods, Guelph, ON 
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, SK . 

Saskatchewan Research Council, SK 
Sawyer Environmental Laboratory - University of ‘Maine 
Shell Calgary Research Centre, AB 
Standards & Calibration, NWRI 
Suncor Inc. OSG, AB 
University of Wisconsin, Madison 
Zenon Environmental Inc., BC



1‘-.ah.Le_2 COMPARISON OF LABORATORY PERFORMANCE (STUDY FP66) 

Al 
Ni 
MO 

Trace Metals 

% BIAS 
AND % 
FLAGS 
SCORE 

.51 
0.00 
4.55 
5.25 
5.26 
5.83 
6.73 

10.00 
12.44 
14.21 
14.78 
18.33 
19.57 
20.36 
20.68 
25.06 
2-6.32 
30.98 
31.70 
32.20 
34.57 
35.41 
37.50 
37.50 
38.50 
-38.83 
463.06 
49.92 
50.94 
54.02 
54.93 
57.25 
59.00 
98.88 
132.07 

FLAGS 

LAB NO. OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF CODE.PARAMETERS PARAMETERS OF RESULTS FLAGS OF 
ANALYZED ‘ BIASED PARAMETERS RANKED ASSIGNED RESULTS 

BIASED 'FLAGGED 
(5%) (58) 

F076 21 0 0.00 196 1 151 
F032 15 0 0.00 140 0 0.00 F013 8 0 0.00 44 2 4.55 
F001 21 1 4.76 204 1 .49 
F003 19 1 5.26 187 0 0.00 
F015 19 0 0.00 120 7 5.83 
F008 13 0 0.00 104 7 6.73 
F042 1 0 0.00 10 1 10.00 
F011 21 2 9.52 206 6 2.91 
F046 21 2 9.52 192 9 4.69 
F024 14 1 7.14 131 10 7.63 F088 18 3 16.67 180 3 1.67 
F051 19 2 10.53 188 17 9.04 
F038 20 3 15.00 168 9 5.36 
‘F069 21 4 19.05 184 3 1.63 
F080 21 3 14.29 167 18 10.78 
F068 3 0 0.00 19 5 26.32 
F035 19 2 10.53 132 27 20.45 
F010 19 3 15.79 176 28 15.91 
F025 20 4 20.00 164 20 12.20 
F031 12 3 25.00 115 11 9.57 
F030 19 5 .26.32 154 14 9.09 F014 12 2 16.67 120 25 20.83 
F048 3 1 33.33 24 1 4.17 
F009 16 3 18.75 157 31 19.75 
F033 16 6 37.50 150 2 1.33 
F020 19 6 31.58 145 21 14.48 F059 17 4 23.53 144 38 26.39 F043 '21 9 42.86 198 16 8.08 
F019 15 4 26.67 117 32 27.35 
F091 20 5 25.00 137 41 29.93 
F089 14 4 28.57 136 39 28.68 F071 10 3 30.00 100 29 29.00 
F061 15 6 40.00 107 63 58.88 F016 20 13 65.00 164 110 67.07 

THE FOLLOWING PARAMETERS WERE USED IN THE ANALYSIS: 
V Cr Mn Fe Co 
Cu Zn 

V 
As Se Sr 

Ag Cd Sb Ba Pb 
BeU Li 

THE FOLLOWING PARAMETERS WERE F-IXCLUDF-ID = Bi



SUMMARY OF STUDY TO STUDY PERFORMANCE - Study FP66 
Tiacehdeufls 

%BIAS AND %FLAGS ON STUDIES 
LAB ----- --~ --------- -— ------ —+—;— ————— -— MEDIAN 
cODE 0062 0063 0064 0065 0066 SCORE COMMENTS 
F001 9.8 1.5 4.8 19.0 5.0 5.0 WELL DONE 
F002 20.0 5.3 0.0 1.1 - 3,2 WELL DONE F003 1.2 7.1 0.0 10.0 5.3 5.3 WELL DONE 
F005 — e 6.7 16.5 + 11.6 SATISFACTORY 
F008 28.2 15.6 7.3 25.1 6.7 15.6 sAT1sFAcToRx F009 + 79.3 82.4 34.4 38-5 58.9 MODERATE 
F010 25.4 1211 19.2 18.1 31.7 19.2 SATISFACTORY F011 5.2 38 7 6.7 28.6 16.4 16.4 SATISEACTORX F013 14-3 31-1 25-0 33.7 4.5 25.0 MODERATE 
F014 63.2 - 28-7 48.0 35.9 37.5 37.5 MODERATE F015 6.9 8.9 11.9 4.5 5.8 76.9 WELL DONE F0161 38.2 17.4 65.8 58.1 129.4 58.1 MODERATE F019 — 

, 

= 
H F — 54.0 - ' — 

F020 9.4 50.3 48.2 25.4 46.1 46.1 MODERATE F023 - 31.0 — — —« — _: 1 F024 55.0 28.0 23.0 15.1 14.8 23.0 SATISFACTORY 
F025 31.8 14.0 42.3 36.3 32.2 32.2 MODERATE F026 25.5 70.8 16.0 35.0 — 30.2 MODERATE 
F030 26.0 34.5 38.7 9 35.4 35.0 MODERATE F031 — 

A 
51.4 33.8 34.1 34.6 34.3 MODERATE F032 131.3 0.0 — 

. 
57.5 0.0 28.7 MODERATE F033 11.7" 60.7 82.5 11.1 38.8 38.8 MODERATE 

F035. - 88.2 39.9 53.3 31.0 46.6 MODERATE 
F036 — 64.3 36.9 - - 50.6 MODERATE F037 95.0 62.5 50.2 64.1 5 63.3 POOR ‘ 

F038 10.3 39.1 10.6 55.6 19.6 19.6 sATIsFAcTORx F039 27.7 - - — — — — 
F040 38.0 a = — — - HH¢— F042 0.0 0.07 50.0 — 10.0 5.0 WELL DONE F043 42.9 41.0 — — 53.7 42.9 MODERATE F044 12.0 14 0 .- — — 13.0 sATIsFAcTORx F045 33.3 — — e - — —

1 F046 21.0 26.4 2.1 27.3 14.2 21.0 SATISFACTORY F047 59.2 38.6 — — — 48.9 MODERATE F048 — 60.6 21.1 23.0 37.5 30.3 MODERATE F050 — — - 81.7 + - - 
V ‘_ F051 - - — 17.8 19.6 18.7 SATISFACTORY F052 — — — 48.0 - 7- 5 

F055 62.1 103.0 - 117.3 — 103.0 .FOOR 
F059 — ,- — 

_ 56 7 49.9 53.3 MODERATE F060 — 44.4 71.8 — — 58.1 MODERATE F061 = s - - 98.9 — — 
F062 —. 65.3 — 59.8 — 62-5 POOR F063 - — 95.3 — - e — 
F064 - - 122.7 — — — é F065 — — 100.9 a - — - 
F066 — — 74.4 7.0 — 40.7 MODERATE F067 a» — 41.6 - - — 

A :__1 1 F068 — — 95.8 52.4 26.3 52.4 MODERATE F069 - — 16.6 6.9 20.7 16'6 SATISFACTORY F071 — + — — 59.0 — - 
‘F072 — — 1- 37.0 - ‘ e - 
F075 - — 24.9 — - - e 
F076 — — .6 - 5 .5 WELL DONE F077 —- - 64.0 — — — — 
F078 F - - 49.7 - 1- 5 
F080 + — — 37.3 23.9 30.6 MODERATE F081 — - — 20.5 — — - 
F082 - - - 14.2 - — - 
F083 — — - 45.0 — + - 
F088 — ' — — 31.2 18.3 24.8 SATISFACTORY F089 - - — - 57.2 — - 
F091 - — - - 62.8 — — 
INTERLAB 
MEDIAN 26.0 34.5 V 36.9 34.; 31.0 

""""""""""" 
0O65(07=JUL-94), 0066(03-JAN-95)



Sample 

No.

~ 
Sample 

Name * 

Cu Conc'n 

0 0 
0(E?D‘P°°‘~°-d)» » 

0.0.01 TM:‘3.2V__ . _ 

TM-28 .0 

TM-27 H 0-035., 
TM-23 0.009 

TM-Z6 , ._Q.O_.14 

TMDA-5 1/3 DA* ,°~°_2;2_ .0 

T1s;pA+52/3 DA 0.10 

0950 .0 0 
9.00570 

~oooi~1axu.‘.4:.uo~f.-- 

TMDA-54/3 DA 9-14, 

'r—- o . TMDA_~52 

* Direct Aspiration 

DA 0.30



' Iablcfi -Summaxy of Interlaboratoty MEDIAN VALES for Trace-Metals - STUDY FP66. 

PARAMETER
. 

‘BM-GEG TM-28 m—27 '1‘-M-23 1714-25 'rMD_A—s1—,3 ‘EMBA-52-3~ 
SAMPLE 1 SAMPLE 2 SAMPLE 3- SAMPLE 4 -SAMPLE 5 SAMLE 6 SAMPLE 7 

Aluminum MG/L .1970 .0847 20647 .0390 .0700 .0290 .1100 Vanadium mg/L .0006 .0006 .0007 .0022 .0120 .0276 .0500 Chromium mg/L .0006 .0010 .0026 .0086 .0167 .0200 .0589 Manganese MG/L .0500 .0070 -0026 .0080 .0110 .0119 .1160 
Iron MG/L .6340 .0338- .0320 .0171 .0220> .0460 .1551 
Cobalt mg/L .0004 .0030' -0040 .0080 .0037 .0249 -0900 Nickel mg/L .0011 .0193 .0030 .0087 .0180 .0280 .0510 Copper mg/L‘ .0010 .0060 .0360 .0091 .0141 .0220 .0995 Zinc mg/L .0040 . .0190 .0230 .0060 .0243 .0310 c0840 Arsenic ug/L 104.100 3.2600 2.3300 10.000 4.6600 5.3000 9.4000 Selenium ug/L - 5.0500 4.0000 1.3200 7.5000 3.5000 7.7000 Strontium mg/L .0190 .1045 .0490 .0460‘ .4370 .0400 .0995 Molybdenum‘ mg/L . ooos . 0.024 . oo22 . ooso» . 0180 . o3.oo .. 1155 Silver ug/L - 2.4700 .9000 3.3800 ~8,2000 5.8000 10.550 Cadmium mg/L .0001 .0012 .0010 .0028’ .0160 .0120 .0320 
.Antimony ug/L .1460 3.9900 3.0900 4.6150 1.6000 4.40004 6.6000 Barium MG/L .0030 .0150 .0080 .0130 .0300 .0260’ .0530 Lead mg/L .0010 .0030 .0050 .0035 .0140 .0225 .1250 Bismuth ug/L — .9410 1.5400 4.0600 5.3000 1.6500 7.2000 
Uranium ug/L - 1.9900 3.1000 .1000“ .1000 8.9650 4.9300 Lithium ug/L 1.0000 740000 4.5500 3.0000 101000 5.2000 7.7400 
Berylium ug/L -= 1.5500 1.0100 .5240: 315200 8.4000 ‘6.0000 

PARAMETER ----------------------------------------------------- -- 
TMDA-51 TMDA-54-3' TMDA-52 
SAMPLE. 8 SAMPLE '9 SAMPLE 10 

Aluminum MG/L .0870‘ .1600 .3240 "Vanadium mg/L .0800 .1100 .1500 Chromium mg/L .0607 .1495 .1750 
.Manganese; MG/L .0350 .0747 ' .3545 ~Iron MG/L .1500 .0950 .4700 
Cobalt mg/L .0740 .1300 .2760 
Nicke1_ mg/L .0820 .1240 .1550 Copper mg/L -0660 .1490 .2970 

. Zinc mg/L -0930 .1820 .2545 Arsenic ug/L 15.900 7.8000 27.900 Selenium ~ug/L, 10.000 .13n100- 22.400 
Strontium mg/L .1205 .2090 .2940 Molybdenum mg/L :0935 .1540 .3500 Silver ug/L 17.400 12.250- i30.450 _ Cadmium mg/L c0360 .0588 .0955 Antimony ug/L 14.600 ’13.000 20.000 Barium MG/L .0797 .0910 

_ 
.1600 Lead mg/L .0650 .1840 .3800 .Bismuth ug/L 5.7500 6.4000 20.550 

Uranium» ug/L 31.100 .20.500 14.900 Litfiiumv ug/L 15.800 12.000 22.700 Berylium ug/L 25.900 12.000 18.000



AppendixA 

Glossary of Terms



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. 
H 

‘ 
»

‘ 

Out of Control: An analytical system is said to be out of control when_ it hasdemonstrated' 
the ability to perform adequately and produces an extreme result or ‘results, 
For an example, consider a set of results obtained by a 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 obta_i,ned 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 procedure employed in testing for 

is described in W.J. Youden's paper, "Ranking Laboratories, by R9undfRobin 
Tests" from In‘. H u- - - ‘ .10 -_|) H , H.H. Ku, Editor, NBS Special ~ ~ s -.. Ill

_ 

! 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 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, (a=0.05). 

W or T Code’: 1 A "W" or "T" code may be used with a reported result as also describgd ,i;p_1,'AS-TM. 
In the FP/GLAP studies, these may result ‘in flagging difficulties. "Less than" 
values or negative results are are also legitimate when reporting the results. 

Page 1



LLBAE Lower for Use of ‘Basic Acceptable Error, Basic Acceptable Error, and BAE 
Concentration Error Increment: A 

CEI: 
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 acceptable error‘ is 1.0 pg/L, ifa target (median) value for a sample is 5 pg/L, then 
any reported result within the range 5 i 1.0 or 4.-0 to 6.0 pg/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: Ifa target value for a sample is 21 peg/L, and thelower limit for use of basic acceptable 
error is 10 pg/L, the difference between them is 21-10 2 11 pg/L. Multiplying the difference by the 
concentration increment, say 0.10, which gives 11 pg/L x 0.10, resulting in 1.1 pg/L to determine 
the acceptable difference 21.0 :t 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 .e’rro'rt‘nc’rement 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 the FP/GLAP studies, Performance Ratings with the Youden evaluation program 
should generally remain the same; eg. Very Good = approximately 5% -of data flagged. We are 
pleased that these evaluations rate laboratories objectively and provide an appropriate diagnostie tool. 

Flag: A result is flagged high ("H") when its value is greater than the median (target value) 
plus the acceptable difference, (but not greater 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 ("I_.-."). A still lower result is flagged 
very low ("VL"). Extremely different values are those that deviate more than twice the 
acceptable differencefrom 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. 

March, 1995 

Reference: ASTM, 1983, Volume 11.01, Water 1, Section II, pg D4210-D83 

Page 2
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Trace Metals



EPTM .STUDY 0066 DATA SUMMARY I995-04-03 PAGE 1 

PARAMETER+ 13091 Aluminum- MG/L AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL-WATER RESEARCH INSTITUTE 

‘ _ 
BURLINGTON ONTARIO NWRI Ecosystem Interlab 0A for Trace=Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0075 BASIC ACCEPTABLE ERROR= .0075 CONCENTRATION ERROR INCREMENT= .1250 

SAMPLE 1 2 3' 
_ 

4 5 
9

6 REPORTED» 'REPORTED VREPORTED REPORTED~ REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE‘ ‘RANK VALUE RANK "VALUE RANK VALUE-, RANK 
E001 .195 14.00 -085 17.00 .066 ‘20.50 .039 14.50 .069 14.00 -029 13.50 
F003 4201 23.00‘ .091 v23.00 .068 22.00 .041 17.50 .075 21.00 .031 19.50 E008 .132 13.00; .082 13.50 .066 ‘20.50 .039 14.50 .073 19.00 .028 10-00 F009 .19 10.00: .10 27.00 .08 H< ,28.00 .06 VH 26.00 .076 22-00 -044 H 22.50 F010 g2l 25.50‘ .14 EH 31.00 .073 24.00 .057 VH 25.00 .088 H 28.00 .044 H 22.50 F011 .199 18.00 .0769 7.00 .0601 12.00 .0326 8.00 .0639 9:00 .0241 3.00 
F014, -17 4.50 .098’ '26.00 .080 H 28.00 .045 20.50 .085 27.00 .029 13.50 F015 .21 25.50 .09 20.50 .06 10.00 <.05 ‘0.00 -08 25-00 <-05 0.00 F016 ..22 27.00 .12 EH 30.00 .18 EH 31.00. .05 23.00 .09 H 29.00 .06 EH 25.00 
.F019 .17 4.50 .06 L 1.50 .05 L 5.00 ‘<.02 VL 0-00 .04 VL 2.50 <-02 ~0.00 
.F020 .15 VL 1.00- .06 L 1.50 .04 VL 4.00 .02 VL 72.00 -05 L 4.50 '<.02 .0.00 
,F024 .20 20.50 .092 25.00 .065‘ 17.50 .045 20-50 .066 10-50 .028 10.00 F025 .20 20.50 .07 4.50 -03 EL 1.50‘ .03 6.00 ' .04 VL 2.50 <-01 VL 0.00 F030 ».20 20.50 .09 ’ 20.50 .07 23.00 .05 23-00 .07 15.50 .03 16.50 ’F031 K16 L 2.00 .08’ 10.50. 406' 10.00 .03 6.00 .07 15.50 .03 16.50 
F032: .202 24-00 .082 '13.50, x064» 15.00 .039 14.50 .080 25.00 .029 13150 
F033’ .198 17.00 .0833 ‘15.00: .0644 16.00 .0375 11-00 .0673 13.00 .0260 6.00 
F035 .27 EH 30.00 .08~ 10.50. .03 EL 1.50 -09 EH 28.00 .06 8:00 <.06 =0w00 
F038‘ .200 20.50 .081 12.00‘ 0035 EL 3.00 -017 VL: 1.00 .033 EL 1.00 .025 4.50 
F042, .178 7.00 .088 »19.00= .065 17.50 .038 12.00 ,o72 17;5o £028 logoo 
F043‘ 0.00 .087 18.00‘ .074 25.00 .041 17.50 .072 17.50 -029 13.50 F046 .19 10.00 .067 L 3.00 .051 6.00‘ 4026 L 3.00 .055» 7.00 J024 2400 ‘F051 .1970 "16.00 .0845 16.00 .0659 19.00: -0418 19:00 .0739 20.00 .0307 

I 
18.00 

F059 .223 28.00 .091 23.00= .076 26.00. -050 23.00 .080’ 25-00 -058<EH 24.00 
F061 .179 8.00 .117 VH’ 29.00 4061 14.00 c149 EH 29.00 .194 EH 31.00 -065 EH 26.00 
F069» .177 6:00 .079 9.00‘ .059 8.00: 3035' ;9a00 .067 12.00 3025' »4$50 
‘F071 .257 VH 29.00 .102 H 28.00 .085 H 30.00 n064'EH 27.00 .093 VH 30.00 r031 19.50 
F076 .191 12u00 .0787 8.00: .0602 13.00 .0353 10-00 .0660 10.50 .0276 "7.00 
‘F080 .196‘ 15000 .091 23.00- -080?H 20.00’ .039_ 14-50 .079’ 23-00 .038 21.00 
F088- .168 s3.00 .0767 6.00‘ :0524 7.00- #0298 4400 .0522 L 6.00 .0277 ‘8.00 
’F089 .19 10.00 .07 4.50 ;06 10.00- u03T 6.00 .05 L 4.50 :01T VL _1.00 
F091 .3 EH 3 -00 .2 EH 32.00» 92 EH 32.00 .2*EH 30.00 <.2 0.00 (.2 ‘0.00 
MEDIAN 
cone‘. .1970 .0847 .0647 .0390 3 .0700 . .0290



EARAMETER:- 13091 Aluminum. MG/L 
SAMPLE 7 ~ 

' V‘ 9‘ 
_ 10 

REPORTED REPORTED RERQRTED 
, 

§REPORTED 
vLAB~NO 'VABUE‘ .RANK VALUE RANK- VALUE VRANK VALUE RANK 
3F001 .106 , 

14.00. r084‘ f2_50 .158 13.00 .306 8.00 
F003. .119 21.00 u084‘ 12,50 - .L61 .332 ' 22.50 
‘F008. .104 '11L50. 3086 14.50 .159 . 

.322» 16.00 
F009 - .12_ 23.50‘ ' .11 B. 28100 .L8" 336' 28.50 
*F010u .13 .10 , 25-00 .17 .34 24.50 
,F011. .0948 .0751_ 6.00 .1480 .2830 3.00 
"F014 .132 H .106 H 27.00 .160 .33 9.00 
F015 .12 108. 10900 .16 .33 19-00 
F016 ' .13 .17 EB 30.00 .22 EH .36? 28.50 
F019 .08 L .06 VL 2:00< .13 L .30 6.00 
F020 .08 B- .06 VL ,2¢00 .14: .28: 1.50 
P024 ' .12 .094 23.50 . 8 .35‘ 26.00 
F025 ' .09 .05 VL 2.00 .14 .32; 14.50 
F030 .12 .09- v19;00 .16 .31 10.00 
F031 ;10 .08" 10400 .14 .28: 1.50 
F032 Elll‘ .087 416400 .167 .332 22.50 
F033 -105 .0920 21.50 .163 .318 13.00 
EQ35 <;06 EL <.O6 VL 0400 _O9,EL -34 24.50 
F038 ‘ .091 .074 5:00 .150: .291 4.00 
F042 .110 .094 23g50 .113.VL .310 10.00 
F043_ '.11 .086 14.50 .16 .33‘ 19.00 
F006 .O85_L .070 4.00 .16 V 

.32‘ - 14.50 
F051 .1095 .0880 18:00 .1621 .3103‘ 12.00 
_F059 .104_ , 

-092 21.50 ,197 H .357 27.00 
‘F061 . .145 VH .154 EH 29:00 .204.VH .375 H 30.00 
éF069 .100 .076 7.00 -153' .302 7.00 
F071_ .111 .104 26:00‘ m147 .389 H 31.00 
‘F076? .I01 .0787 8.00‘ .149 .296 5.00 
.F080- .125 . .091 20.00‘ .177‘ .326 17.00 
‘F088_ .115 20.00‘ n0873 17100 1160 .331 21.00 
»Eo89 ” .09 4.50- g08 10t00 (13 L .31 10.00 
B091 .2 EH 31-00~ .2 EH 31.00 13 EH .4 VH 32.00 

. 
MEDIAN’ __ CONC1 .1100= .3240 

'1995-04-03 PAGE 2



TOTAL 
LAB-N0. RANK 
F001 141.00 
.0003 203.00 
F008 146150 
F009 243-00 
F010 250.00 
_FO11 102.00 
F014 212.00 
F015 151.00 
F016 202.00 
F019 26.50 
F020 24.00 
F024 204.50 
F025‘ 52.00 
F030 109.00 
F031 - 86.50 
F032 105.50 
F033 140.50 
F035 103.50 
F038 68.00 
F042 135.00 
0043' 159.00 
F046 70.00 
F051 175.00 
F059 230.00 
F061 255.00 
F069‘ 03.00 
F071 247.00 
F076 93.50 
F080 .213-50 
F088 109.50 
F089 64.00 
F091 251-00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
14.100 
20.300 
14.650 
24.300 
25.800‘ 

N0.0F SAMLES 
RANKED 

SUMARY OF 
FLAGGING 

H,VH H- H 
EH VHH H 

H H H 
EHEH H-EH EHEH 
L L VLVL L VLL VLL VLVLL L VL 
EL VLVL VL

L 

EH ELEH ELVLEL 
ELVLEL 

VL 
L L L 

EH H 
va EHEHEHVHEHVHH 

'VHH H EHVH’ H
H

L 
L VL L 

EHEHEHEH EHEHEHVH 

BIAS STATEMENT 

BIASED HIGH 

BIASED HIGH BIASED LQW 
a1AsE0 Low 
BIASED LOW 

BIASED LOW 

BIASED LOW 

BIASED'HIGH 
BIASED HIGH 

BIASED LOW BIASED HIGH 

1995-04-03 
METHOD CODING 

ICP/GFAAS 
ICP 
ICP 
ICP 
ICP—AES 
ICP 
ICP 
GFAAS 
ICP-AES(20) 
ICP/DIG HNO3 
ICP-AES 
ICP 
GFAAS 
ICPMS 
ICP/GFAA 
ICP—MS 
ICP 
xcp 
ICP/MS 
FURNACE-AA 
ICP—MS 
ICP(6) 
ICP-MS 
ICP 
ICP 

PAGE 3



, 

1995-04-03 PAGE 4 
TOTAL AVERAGE N0.0F SAMPLES SHMARY or 

LAB NO. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 

0020 24.00 2.667 9 VLLVLVLLLVL BIASED LOW Gxgp 
0019 26.50 3.313 0 LLVLVLLVLL BIASED Low ICP 
F089 -64.00 6.400 10 LVLL BIASED LOW 100 
E030 68.00 6.000 10 ELVLEL BIASED LOW ’Icp 

F025 -62.00 6.009 9- ELvLvLvL BIASED LOW ICP 
F045 470.00 7.000. 10v LLL BIASED Low _ICP/GFAA 
E011 02.00 0.200 10 _ 

F069 03.00 0.300 10 . 
ICP/MS 

F031 06.50 0.650 10 ,L GFAAS 
FO76= 93550 9.350 10 IcP—Ms 
F088_ 109.50 10.950 10 L 100-Ms 
F042 135-00 13.500 10 vL GFAAS 
F001 141-00 14.100 10 ICPMS 

, 
E000 146.50 14.650 10 

_ 1 

»GEAA 

; 

.0035 ,103.50 14-706 7 EHELEHELVLEL - ICP—AE$ 
. 

F033 140-50 14.050 10 ICP/DIG HNOS 
3 

F051 175.00 17.500 10 ICP4MS 
4 F043 1159.00 17.667 9 Icpus 

F032 106.50. 18.650 10 ICP-AES(20) 
F015 151.00 10.075 0 ICP/GFAAS 
F030 109.005 10.900 10 

_ 

100 
F003 203.00 20.300 10 ICP 
F024 204.50 20.450 .10 ICP-AES 
F014 212.00 21.200 10 HHH 
E000 213.50 21.350 10 H 1c0(6) 
F059 230.00 . 

23.000v 10 EHH _ 
ICP 

F009 243.001 .24.300 10 HyHHH . 10915) 
F071 247.001 24.700 10 VHHHEHVHH BIASED HIGH FURNACE-AA 
10061 -236.00 _25.600‘ 10 VHEHEHEHVHEHVHH: ' ‘BIASED HIGH 100 
0010- 250.00 25.000 10 EHVHHH , 

BIASED HIGH rep 
F016 202.00 20.200 10 EHEHHEHEHEH: BIASED HIGH xcp 
"0091 251.00 31.375 0 EHEHEHEHEHEHEHVH - BIASED HIGH, ICP 

OVERALL AVERAGE 
RANK IS 15.940 Aluminum



FPTM STUDY 0066 
PARAMETER: 23091_Vanadium 

NWRI Ecosystem Interlab 0A for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0020 BASIC ACCEPTABLE ERROR= .0020 CONCENTRATION ERROR INCREMENT= .1000

4 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

.0005 2.50 .0006 5.00 -0006 3-50 .0023 11.00 .012 15.00 .028 16.00 .0004 1.00 .0006, 5.00 .0006 3.50 .0021 8-00 .0115 11.00 .029 19.50 .002 8.00 .003 H 10.00 .0025 10.00 .0003 1.00 .011 7.50 .024 2.00 (.001 0.00 <.001 0.00 .001 8.50 .004 16.00 ’ .018 VH 24.00 -031 24.50 ;0006 4.50 .0007 1.00 .0007 »5.00 .0022 9.00 .0121 18.00 .0276 14.00 <.01 0.00 <.01 ' 0.00 <.01 0.00 <.01 0.00 .01 3.50 .03 22.00 .01 EH 9.00 0.00 0.00 0.00 .02 EH 25.50 .02 VL 1.00 <.002 0.00 <.002 0.00 <.002 0.00 .004 16.00 .011 7.50 -033 H 26.00 <-003 0.00 <.003 0.00 <.003 0-00 <.003 0.00 .011 7.50 .027 11.00 <.001 0.00 <.001 0.00 <.001 0.00 .002 5.50 .011 7.50 .027 11.00 <.002 0.00 <.002 0.00 <.002‘ 0.00 .002 5.50 .011 7.50 .025 4.00 <.002 0.00 <.002 0.00 <.002 0.00 <.002 0.00 .012 15.00 .026‘ 8.00 <.001 0.00 <.001, 0.00 <.001 0-00 .001 2.00 .012 15.00 .026 8.00 <L0005 0.00 .0005 .2300 <-0005 0.00 .0020 3.00 .0116 12.00 .0256 6.00 <.002 0.00 <.002 0.00 <.002 0.00 .002 5.50" .009 1.50 .025 4.00 <.005- '0.00 <.005 ‘0.00 <.005 0.00 <.005 0.00 .010 3.50 .028 16.00 .0005 v2.50 .0006 5;00 .0008 6.50 .0024 12.00 .013 22.00 .030 22.00 <.01 0.00 <.01 
V 

0.00 <.01 0.00 <.01 0.00 .012 15.00 .027 11.00 .0006 4.50 .0003 1.00 .0002 1.00 .0020 5.50 .0127 21.00 .0280 16.00 .001 7.00 .001 9.00 .001 8.50 .003 14.00 .014 23.00 .031 24.50 <.005 0-00 <.005 0.00 0.00 .004 16.00 .009 1.50 .029 19.50 <.006‘ 0-00 0-00 <.006 0.00 <.006 0.00 .011 7.50 .025 4.00 <.0005 0.00 .0006 3.00 .0006 2.00 .0023 10.00 .0126 20.00 .0281 18.00 <.005 0.00 <.005 0.00 <.005 0.00 <.005 0.00 -012 15.00 .026 8.00 .0008 6.00 .0008 8.00 .0008 6.50 .0026 13.00 .0123 19.00 -0275 13.00 <.01 0.00 <.01 0-00 <.01 0.00 (.01 0.00 .02 EH 25.50 .03 122.00 
.0006 .0006 .0007 .0022 .0120 .0275 

DATA SUMMARY 
mg/L 

1995-04-03 PAGE‘ 5 

AQUATIC ECOSYSTEM PROTECTION BRANCH NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO



E091 

PARAMETER: 
SAMPLE REPORTED 
LAB no VALUE 
E001 .052 
9003 -053 
F009 .050 
F010 .054 
F011 .0432 
F015 .05 
F016, .05 
F019 .060 H 
‘F020 .055 
rF024 .048 
F025 .046 
F030‘ .047 
.5032. .049 
R033‘ .0486 
F035 .047 
F038 .054 

5 F043 .056 
R046» .051 
F051 .0512 
F059 .060 H 
F061 .054 
F069 .046 
F076 .053 
F080 .049 
F088 .0499 
R091 .04 L 
MEDIAN 
cone. .0500 

TOTAL 
LAB'No. RANK 
F001, 124.00 
E003 131.00 
F009 80.00 
F010 162,50 
F011 82.00 
E015‘ 75.50 
F016 35.50 
F019 152.00 
F020 99.00 
F024 57.00 
F025 42.00 
F030 30.50 
F032 54.00 
F033 .47.00 
F035 42.00 
F038 103.50 
F043 164.00 
F046 05.00 
F051 108.00 
F059 173.50 
’F061 126-00 
F069 21.00 
’P076 124.50 
0030 53-00 
E088 101.00 0550 

23091 Vanadium
7 

AVERAGE 
VRANK 

12.400 
I3;100 
8.000 

20.313 
8.200 

12.583 
12.214 
21.714 
16.500 
8.143 

REPORTED 
VALUE 

N0.0F SAMPLES 
RANKED 

I-' 

Q-‘D-' 

I-‘ 

G\DO\\O0\~lO"°O\O¢l\~l@~l,0\~l~lG'\~l~lG\ 

mg/L 
10 

REPORTED REEORTED 
RANK VALUE RANK VALUE RANK 
18.00 .115 19.00 .155 17.00 
23.00 .116 20000 .160 21.50 
4.00 .11 11.50 .15 13.00 

21.00 .17 EH 26.00 .16 21.50 
9.00 .108 » 6.00 .141 2.50 

12.50. .11 11450 .15 13.00 
12.50 .11 11.50 .15 13.00 
26.00 .142 EH 25.00 .194 EH 26.00 
15.50 .114 18.00 .165 24.00 
2.50- .11 11-50 .15 13.00 

12.50* 2104 3.00 .148 7.00 
1.00 .10 1.00 .14 1:00 
6.00 .109 8-00 .146 5.50 
8.00 .105 4500 .145 4.00 
6.00" -111 15.00 .146 '5.50 

21.00 .121_ 22.50 .1562 19.50 
24.00 .12 21.00 .17 H 25.00 
15.50 .11 11.50 .155 17.00 
17.00 .1118 16.00 01492 10400 
25.00 .121 

9 
22x50 4156' 19.50 

21.00 .132-VH 24.00‘ 1161- 23400 
2.50 .102 2.00’ .141 2.50 
19.00 .113 17.00. .155 17-00 
6.00 .108 6.00‘ .149 .8.50 

10.00 .108 6.00 .149 8.50 
12.50 .11 11.50 .15 13400 

.1100 .1500 

SUMARY OF 
FLAGGING

H 
VH 

EH EHVL 
H H-EHEHEH 

EH L 

BIAS~STATEMENT 

BIASED,HIGH 

BIASED HIGH 

BIASED LOW 
BIASED LOW 

BIASED_LOW 

1995-04-03 

METHOD CODING 
ICPMS 
ICP 
ICP(5) 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP-AES 
ICP 
ICP

. ICP-AES(20) 
ICP/DIG'HN03 
ICP-AES 
ICP 
ICPMS 
ICP 
ICP-MS 
GFAA 
ICP 
ICP 
ICP-MS 
ICP(6) 
ICP-MS 
ICP



OVERALL AVERAGE 
RANK IS 

, 
TOTAL 

LAB NO. RANK 
F069 21-00 
E030 30050 
F033 _ 47.00 
F025 42.00 
E035 42-00 
E032 54.00 
F009 00.00 
E024 57.00 
F011 02-00 
0000 53.00 
F088 101.00 
F051 100-00 
F016 05-50 
F001 124.00 
E015 75.50 
F003 131.00 
E076 124.50 
F046 05-00 
E091 05.50 
F043 164.00 
F020 99-00 
F038 103.50 
F059 170.50 
F061 126.00 
F010 162.50 
F019 152.00 
OVERALL'AVERAGE 
RANK IS 

11.950 

AVERAGE 
RANK 
3.500 
5.003 
5.075 
6.000 
-6.000 
7.714 
0.000 
0.143 

.2D.313 
21.714 

11.950 

N0.0F sAmPLEs 
RANKED

~ 

SUMMARY OF 
FLAGGING 

EHEHVL 

EHL ‘ 

H

H 
VH 
VHEH 
HHEHEHEH

~ 

BIAS.STATEMENT 
BIASED LOW 
BIASED LOW 
BIASED_LOW 

BIASED HIGH BIASED HIGH 

1995-04-03 PAGE 

METHOD CODING 
'ICP 
ICP 
ICP/DIG HNO3 
ICP 
VICP-AES 
ICP-AES(20) 
ICP(5) 
ICP-AES 
’ICP¢6) 
ICP4MS 
ICP-MS 
ICP 
ICPMS 
ICP 
ICP 
ICP-MS 
ICP 
ICP 
ICPMS 
ICP 
ICP 
GFAA 
ICP 
ICP 
ICP 

Vanadium

7



FPTM 
_ 

sruny 0066 1DATA.SUMMARY 

PARAMTER: 24091 Chromium mg/L 

NWRI Ecosystem Interlab 0A for‘ Trace Metals 

AQUATIC;EOOSYSTEMtéROTECTION‘BRANCH 
1995404403 PAGE ’8 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

CQNCENTRATION ERROR INCREMENT¥

~ 

LOWER LIMIT FOR usE OF BASIC ACCEPTABLE ERROR= .0020 BAs1c ACCEPTABLE ERROR: .0020 

,5AMPLE‘ 1 . 

, . 2 A_ _ 
3 

1 
4 

0

5 
‘. REPORTED 

I 
, REPORTED H _ 

REEORTED‘ 3REPQRTED‘ REPORTED ' REPORTED 
LAB N0 VALUE RANK VALUE RANK; — VALUE RANK VALUE RANK VALUE RANK VALUE 
‘F001 .0004 3.50 -0008 5.50 .0027 ,15.00 .o083= 13.00 .016 12.00 .020 
F003 4.0004 3.50 .0007 .4 00 .0025 12.00 .0076‘ 7.00 .0171 21.00 .021 
F008 <.002 0.00 1<.002 

_ 
-0.00 ‘ .003_ 18.00 .009 18-50 .018‘ 24:50 .013 VL 

F009 .0003 01.50 ..0027 14-00 .0023 . 8.50 » .010 23.00 .016 12.00 .018 
F010 1002 11.00 .004 H 15.00 .006 va -22.00 .012 H 26.00 .021 H 30.00 .025_u 
F011 .0011 10-00 .0013 13.00 . 033 21.00 .0088: 16.50 .017 19.00 .021 
.9013 <.05 0.00 <,05 0.00 . <.05 _.0.0o <.05 - 0-00 <-05 0.00 <.05 
F014 ‘.0005 . 5.50 .0008 5.50 .0027 15-00 .0086 15.00 .0172 22000 .02 
F015 - -<.005 0.00 <.005 =0.00 .014 EH ,24.00 .012 H_ 26.00 .02 28.00 .024 H 
F016 ~ 0.00 __ 0.00 

A 

0.00 0.00 .01 VL 2.00 
,y019 <.00A— 0.00 <.004~ 0.00 <.004 1 0.00 .010 23.00 .014 6-50 .020 
‘F020 <.002 0.00‘ <.002 0.00 .002 4.00= .008 10.50 .016 12.00 .019 
;p024 .<.001 . 0. .001 10.50 .002 4-00 A .006 2.50 .012 L 4.00 .018 
F025-- <.002 .0_ <.002 0.00 <.002 0.00 .012 H 26.00 4020 28.00 .02 
5030- <.002 0.00 <.002 0.00 .002 4.00 .007 5.50 .012 L, 4-00 .017 
F031 .0003 1.50 .0006 1.00 .0023 0.50 .0065 4.00 .014 6.50 .018 
p032 <.001 0.00 .001 10.50 .002 4-00 .008 10.50 .015- 8.00 .019 
F033- <.0002 0.00 .0007 3.00 .0024 10000 .0076 8.00 .0153 9.00 .0191 
.P0351 <.002 ’ 0.00 <.002 0.00» <.002 0.00 .003 EL 1.00 .018 24-50 .017 
E038 <.001 ‘0.00 <.001 0.00: .003 18-00 .006 2.50 .012 L 4.00 .013 VL 
E043 .0005 5.50. .0009 7.50- -0032 20-00 .0091 20.00 .018 24.50 .023 
F046 <.001 » 0-00 <.001 0.00 -002. 4.00 .007- 5.50 .016 12.00 .020 
p051 .0007 8-00 .0009 7.501, .0027 15.00 .0088 16.50 .0167 6 16.00 .0196 
B059 <.001 _,. 0.00: .001 10.50 . .003) 18.00 .010 23.00 -018 24.50 .021 
F061 .059 EH, 14.00. .052 EH 17.00 ‘ 0-00 .059 EH 29.00 .009 EL 1.00 .012 EL 
F069 <.001 0.00 4.001 0.00 -002. I 14.00 ~ .008 10.50 .017. 19.00 .018 
F071 .001 9.00 .001 10.50 1002- =4.00 .009- 18.50 1017 19.006 .021 
F076 <-001. 0.00 <.001 0.00 .0026 13x00 .0086 14.00 .0168 17.00 .0204 
F080 .006 EH 12.00 <.003 0100 <4003 0.00 5008' 10.50 

_ 
.016 12.00 .019 

F088 .0005 A V7.00 .0006 2.00 -0025 11.00 .0094 21.00 .0164 15.00 .0204 
F089 .02 98 13.00 .01 EH; 16.00 .0091 En» 23.00 .02 EH 28.00 .03 an 31.00- .03:EH 
F091 <.020 0.00v <.020 0.00 <.020 0.001 <.020r 0.00 .020 28-00 .020 
‘MEDIAN . , 

.‘ 
c0Nc. .0006 .0010= -0026 .0086‘ .0167 .0200 

.1000



PARAMETER: 24091 Chromium mg/L 
SAMPLE 7 10 REPORTED REPORTED REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 -058 13.00 .060 12.50 .149 15.00 .175 15.50 F003 -060 21.00 .063 22.00 .154 23.00 .182 24.50 R008 .059 

‘ 
17.50 .062 20.00 .14 4.00 .17 10.00 F009 .070 H 29.50 .070 H "28.50 .14 4.00 .195 H 29.00 F010 .063 27.00 .065 26.00 .15 18.50 .18 21.00 'F011 .0559’ 7.00 .0589 9.00 .144 10.00 .161 2.00 F013 .058 13.00 .062 20.00 .148 13.00 .170 10.00 F014 .06 21.00 .06 12.50 .15 18.50 .17 10.00 

F015- .06 21.00 .055 2.50 .156 25.00 0.00 F016" .05 L 1.00 .04 EL 1.00 .11 BL 1.00 .15 L 1.00 ’F019 .053 2,00 .056 4.00 .133 2.00 .164 3.00 
,E020‘ .057 10.00 .060 12.50 .146 .11.50 .171 13.00 F024 .060 21;00 .062 20.00 .16 .27.00 .186 21.00 F025 .062 25.50 .061 17.00 .149 15.00 .180 21.00 'F030 .055 .3-5O .073 VH 31.00 .14 4.00 .17 10.00 
‘F031 .055 3.50 .06 12.50 .15 18.50 .17 10.00 F032 ' .056 8.00 .057 5.50 .143 7.50 .168 6.00 F033 .0551 5.00 .0584 8.00 .143 7.50 .166 5.00 F035 .062 25.50 .058 7.00 .161 29.00 .182 24.50 F038 .058 13.00 .060 12.50 .151 21.50 .175 15.50 F043 .064 28.00 .065 26.00 .16 27.00 .19 28.00 F046 .061 24.00 .064 23.00 .16 27.00 .188 27-00 F051 .0558 6.00 .0611 18.00 .1438 9.00 .1698 7.00 F059 .071 VH 31.00 .072 H 30.00 .180 VH 32.00 .206 VH 31.00 F061 .074 VH 32.00 .74 EH 32100 .166 0.00 .197 H 30.00 F069 .057 10.00 .057 5:50 .149 15.00 .178~ 17-00 F071 .059 17.50 .065 26.00 .155 24.00 .187 26;00 F076 .0589 16.00 -0605 16.00 .146 11.50 .173- 14400 F080 .05? 10.00 .055 2-50 .142 6.00 .165 4,00 F088 .0585 15.00 .0641 24.00 .151 21.50 .179 18-00 F089 .07 H 29.50 .07 H 28.50 .17 H 31.00 ..18 21.00 F091 .060 21.00 .060 12.50 .150 18.50 .180 21¢00 MEDIAN 
CONC. .0589 .0607 .1495 .1750 

1995-04-03 PAGE 9



TOTAL 
.LAB;No. vRANK 

.0001 122.50 
F003 162.50 
F008 115-00 
F009 157.50 
FOl0- 225150 
F011 132,00 
F013 56.00 
0014 ‘142.50 
F015 154.50 
F016 6.00 
F019 58.00 
F020 04.50 
F024 117.50 
F025 150.00 
F030 66.50 
F031 73.50 
F032 71.00 
F033 68.50 
F035 116.00 
F038 09150 
0043 213.50 
F046- 140000 
F051 117.00 
F059 224-50 
F061 186.00 
E069 08.50 
F071 179.00 
F076 123.00 
F080 68.00 
2030 156.00 
F089 251.00 
F091 118.50 
OVERALL.AVERAGE 
RANK IS 

AVERAGE 
RANK 
121250 
16.250 
14.375 
15.750 
22.550 
13.200 

N0;OF?SAMLES 
RAN D

H 

Qwqwmqmq 

I-' 

I-3 

I-‘I-' 

D‘

.

, 

G\OO®®O®\D\OC¢D0®~l\D\_D 

SUMMARY OF 
FLAGGING 

VL 
H H H 

H VHH H H 

EHH‘ H 
VL L ELELL

L 
L VH

H 

EL 

7 
VHH VHVH 

EHEH EHELELVHEH =H 

EH 
EHEHEHEHEHEHH H'H 

BIAS STATEMENT 

INSUFFICIENT DATA 

BIASED LOW 

BIASED LOW 

»BIASED HIGH 

BIASED‘HIGH 

1995-04-03 PAGE 10 
METHOD CODING 
ICPMS 
ICP ELAM/GFAA 
ICP(5) 
ICP 
ICP 
ICP 
109 
ICP 
ICP 
ICP—AES 
ICP 
ICP 
GFAAS 
ICP-AES(20) 
ICP/DIG'HNO3 
ICP-AES 
GFAAS 
ICPMS 
AICP/GFAA 
ICP—MS 
GFAA 
ICP 
ICP/MS 
FURNACE—AA 
ICP-MS 
ICP(6) 
ICP-MS 
ICP 
ICP



! TOTAL 
‘ LAB no. RANK 

F016 6.00 
EQ31 73.50 
F033 68.50 
F032 71.00 
F019 

, 
58.00 

_FO30, 66.50 
F080 68.00 
F020 84.50 
F069 88.50 
E038" 89.50 
F051 117.00 
P001 122.50 
F024: '117.s0 
F011 132.00 
‘F0131 56.00 
F014. _142.50 
0008» 115.00 
.8006 >123.0o 
;FO88- 156.00 
F009 157.50 
-F003‘ 162.50 
F035 '116-0o 
.F046‘ 140.00 
F011 -179.00 
F091 118.50 
F061 186.00 
F043 :213.50 
F025 150.00 
F015 154.50 
F010 225.50 
F059 224.50 
F089 251.00 

E OVERALL AVERAGE 
‘RANK IS 

AVERAGE 
_RANK 

1.200 
7.350 
7.611 
7.889 

‘N0zOFvSAwPLES 
RANKED 

0-‘. W001 

‘SUMMARY OF 
FLAGGING 
VLLEDELL 

LVH 
EH 

LVL 

VL 

'HHH 

EL 

EHEHEHELELVHEHH
H 
EHHH * 

HVHHHH 
VHHVHVH 
EHEHEHEHEHEHHHH 

BIAS STATEMENT 
BIASED LOW BIASED LOW 

INSUEFICIENT DATA 

BIASED_HIGH 
BIASED HIGH 

Ch 

l995*04-O3: PAGE 11 
METHOD CODING 
ICP 
GFAAS 
ICP/DIG HNO3 
ICP-AES(20) 
ICP 
ICP 
ICP(6) 
ICP 
ICPIMS 

V 
GEAAS 
ICP-MS 
ICPMS 
ICP-ABS 
ICP 
FLAME/GFAA 
ICP-MS 
ICP-MS 
ICP(5) 
ICP 
ICP-AES 
ICP/GFAA 
FURNACE-AA 

romium



FPTM STUDY 0066 .' ' 

vDATA sUMMARY . 

- - 1995-04503.4 PAGE 12 

PARAMETER: 25091 Man9anese~ MG/L_. ' AQUATIC ECOSYSTEM PROTECTION BRANCH 
. 

A 

, 
NATIONAL WATER_RESEARCH:INSTITUTE 

_ 

‘ .0 . BURLINGTON ON1AR10 
ANWRI Ecosystem Interlab QA fox: Trace Metals 

LOWER LIMIT EOR USE OF BASIC ACCEPTABLE ERROR= .0015 BAsIC.ACcEPTABLE:ERROR= .0015 CONCENTRATION ERROR INCREMENT= _.1000 

SAMPL . . 
1 

‘ 2 3 
. 

4 - 5.. 6 

V 

REPQRTED REBORTED RERORTED .REPORTED 
_ _ 

REPORTED: REPORTED 
LAB No VALUE. ‘ .RANK VALUR RANK VALUE _RANK VALUE RANK vALUE_ RANK ~VALUE’ RANK 

F001 .0500 19.50 .0014 17.00 .0026 12.00 .0084 _20;00 .011 15.50: .012 21.50 
F003 .0485v 15.00 .0068 .4.50 .0024 9.00 .0077 5.00 

V 

.0104. 7.00. .0119 15.50 
F008 .05» 19.50 <.02v .0.0o <.02 0.00 <.02 0.00 <.02. 0.00- <.02 0.0m 
R009 A 

.045 :3.00. .008 23.00 .0030 ..l9150 .0076 _3.0o .011 15.50- .012 . 21.50 
.F010. .048 12.00 .008 23 00 ~.003. 19150 .009 24.50- .012 27.00. .012 ~21.50 
‘F011, .0518 27.00 .0074 16:00 .0020 »14.00 -.0081 A 19.00 .0111. 22.00» .0119 15.504. 
:FO13: .054 31150» <.02 0.00 <-02 0100 <.02 0.00 <.02 0.00 <.02. 0.00 
R014 .05 19.50 .01 H 28.00 0.0T‘VL 1.00 -01 29.50 .01, _3.50= .01, 3.00 
E0151 _ 

.051 19.50 .007 10 00 .003 19.50 .009 24.50 .011 15.50 - .012 ‘21.50 
.'P016- '_.05V 19.50‘ — 0.00 - 0.00 .01 29.50 .01 3.50 .01 3.00 
0019 .050v 19.50 .007 10.00’ <.001 0000 .008- 12.50 -011 _ 15.50 .011 A 10.00 
F0201 .048. 12.00» .007 _10.00. _4-00 -008 12150 .011 15.50 .011 ‘ .10.00 
9024 -048 12.00§ .007 510.00 - .003- 19.50 /008. 12.50 .009 1.00 .010 3.00~ 
F025 1 .052 28.00 .008 ,23.00 .002 .0.0o .008: 12.50 .011 15.50 .012 21.50 
F030.‘ .047 ,6.QO .007 V10.00= .003 19.50 .008: .12-50 ‘ .010 3.50 .012 321.50 
3031 .051 .0085 _27.00v -0028 15-00 ‘ .010« 29.50 .010 43.50 .011 , 

10.00"‘ 
FQ32 4048, 12.00 .007 1o.00v .003 19,50 - .008- 12.50 . 

3 
.011 15.50. .012 21.50 

F033 .0468" _4.00 . -0067 3.00_ .0024 7.00 .0077 4.00 .0102 6.00 .0109. ‘ 7.00 ‘ 

F035 .053 30.00 .005 . 2.004 .<.002 .0.00 , .006 1.00 .012 27.00 <.004 EL 0.00 
F038 .051 24.50 .008. 23.00 <.005‘ 

. 
~0-00 -008- 12-50 _ 

.011 . 15.500 .012 21.50 
F043 .055 33.00 .008: 23.00 .003 4 19.50- .009. 24x50 .012 27.00 ‘ .013 29.00 
F046 .050 19.50 -008- 23.00: . .002 4.00 . .008 . 12.50 .011 15.50 .012 21.50 
F048 .0445 2.00 .0068 4.50 .0024 9.00: -0085 21.00 .0107 8-00 .0105 6.00 
jFO51 .0512. . ,261D0 .0077 18 00 .0024. 9.00= .0086 22.00 .0117 24-00 -.0121 >27.00 
F059 .05 19,50 <.01 0-00 <.01 0.00 .01_ 29.50 .02 EH. 31.00 .01 3.00 
F061 - .047. 6-00 .003 VL .1-00 

. 
0.001 .008 12.50 .012 . 27.00 .012 21.50 

‘F069. .0418‘ - 8100 .007. 10.00 .002 4.00 .007 .2.00 . .011 15-50 .010 3.00 
.3071 _.044 1-00 .008 23.00 .003 19.50 .009 24.50 -012- 27-00 .013 129.00 
.0016 .0479 . 9.00 .0000 15100 .0025: 11.00 .0079u 6.00 .0108 9.00 .0116 14.00 
F080 ~ .047 ‘G900 .007 .10-00 <.001 

V 

0.00 .008 A 12.50 .011 15-50 .011 10.00 
F088 -0522 29-00 .0077 19.00 .0027 13.00 .0090 27.00» ' .0116 23.00 _.0113 13.00 
E089 .048 12.00 10.00 » .002 4.00 -008 12.50 .011 15150 .011 10.00 
-9091 . .054 31.50 . 

.011 va 29.00 <.005 0.00 .008 12.50‘ .013 30:00 .013— 29.00 
MEDIAN 
CONC. .0500’ .0070 -..O02_,6» .0080. .0110 .0119



PARAMETER: 25091 Manganese 
-SAMPLE 7 

V 

REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK 
F001 .117 19.00 .036 24.50 
.F003 .117 19.00 .0354 21,00 
F008 .11 5150 -03 L 2.00 
F009 .115 13.50 .034. 11.50 
F010 .12 25.50 .036 24.50 
F011 .109’ 2-00 .0341 14.00 
F013 .127 29.50 .032 5-50 
F014 .11 5.50 .04 H 33.00 
F015 .116 16.50 .036‘ 24.50 
F016v .13 H 32500 .03 L 2;00 
F019’ .109 2.00 .033 7.50 
F020 .114 11-50 .035 17.50 
.F024 .12 25.50 .035 17.50 
F025 .118 21.00 .038 30.50 
‘F030 .112 9.00 .034 11.50 
F031 .115 13.50 .035 17.50 
F032 .119 23.00 .036 24.50 
F033 .109‘ 2.00 .0330 7.50 
F035 .1194 23.00 .038 30.50 
F038 .116 16.50 .035 17.50 
F043 .13 H 32.00 .038 30.50 
'F046 .117 19.00 .035 17.50 
F048 .1095 4.00 .0312 4-00 
F051 .1153 15.00 .0360 24.50 
F059 .13 H 32.00 .03 L 2.00 
F061 .127 29.50 u038 30.50 
F069 .114 11.50 .034 11.50 
F071 . 21 27.50 1035 17.50 
F076 .112 9.00 .0333 9.00 
F080 .111 7.00 .032. 5.50 
F088 .121 27.50 .0369 28.00 
F089 .112 9.00 -034 11.50 
F091 .119 23.00 .036 .24.50 
MEDIAN 
CONC. .1160 .0350 

MG/L 
10 

REPORTED REPORTED VALUE RANK VALUE RANK 
.076 23.50 .353 15-00 
.0749 18.00 .371 29.00 
. 7 4.50 .34 9.00 
.073 12350 .34 9.00 
.074 15-50 .35 13u50 
.0724 10.00 .314 1.00 
.082 33.00 .376 30.00 
.07 4.50 .36 21.00 
.075 20-00 .354 16.00 
.07 4.50 .38 31.00 
.070 4.50 .337 7.00 
.074 15.50 .346 12.00 
.076 23.50 .35 13350 
.076 23fi50 .365 26-00 
.073 12.50 .34 9.00 
.070 4.50 .36 21.00 
.077 26-50 .355 17.00 
.0702 8.00 .325 3.50 
.080 30.50 .361 23.50 
.076 23.50 .357 19.00 
.079 29-00 .37 28.00 
.075 20;00 .356 18.00 
.0671 1.00 0.00 
.0747 17.00 .3250 3.50 
.08 30:50 .36 21.00 
.081 32.00 .384 32.00 
.073 12.50 .345 11.00 
.077 26.50 .361 23.50 
.0712 9.00 .324 2.00 
.070 4250 .327 5.00 
.0789 28.00 .366 27.00 
.073 12.50 .336 6.00 
.075 20-00 .362 25.00 

.0747 .3545 
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1995-04-03 vPAGE 14 
TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF - 

LAB N0. RANK RANK’ RANKED - FLAGGING BIAS STATEMENT METHOD CODING 

F001 187.50 18.750‘ 10‘ . Icgns 
F003 143.00 14.300 10. 

V 

Icp 
F008 .40.50 8.100 5 L ICP 
F009 132.00 13.200 10 . ICPf5) 
F010 206.50 _20u650 10 ICP 
F011 140.50 14.050 10 L 
F013 129.50 25.900 5 Icp 
F014 148.50 14.850 10 H VL H 
F015 187.50 18.750 10 , 

xcp 
F016 125-00 15.625 8 - H L ICP 
"F019 88:50 _9.833 9 . 

‘ ICP 
F020: 120.50 12-050 10 ICP 
F024 _138.00 13.800 10 1cp—AEs 

3 

F025 '205.50 20.550 V10 . 

' ICP 
i 

F030 _115.00 11.500 10 
A V 

~ ICP 

1 

E031 166.00: 16.600 » 10 . 
. 

‘ GEAAS 
. 

F032 182.00 18.200 :10 ICP—AEs120) 
' F033 52.00 5.200 10 . 

‘ ‘BIASED LOW ICP/DIG HNO3 
F035 167.50 20.938 8 ‘ 

EL . 

- 1pP—AEs_ 
F038 173.50 19.278 9 Icp 
F043 275.50 27.550 10 H BIASED HIGH ICPMS 
F046 170.50 17.050 10 V 

ICP, 
F048 59.50, 6.611 9 BIASED LOW ' GFAAS 
'F051 186.00 18.600 10 

, 
. 

ICP-Ms 
F059 168.50 21.063 8 EH H L 

1 
. ICP 

F061 192.00» 21.333~ 9 VL _ 
Icp 

F069 189.00 8.900’ 10‘ ICP/Ms 
sF071 219.00 21.900 10 

A 

FURNACE-AA 
F076 93.00 9.300 10 ICP-MS. 
F080 76.00 8.444 9 . ICP(6) 
F088 234.50 «23.450 10: ICP—MS 
F089‘ 103.00 10.300 10' 

V 

ICP 
F091 224.50 24-944 9 VH 

‘ 

BIKSED.HIGH ICP 

OVERAEL AVERAGE 
RANK IS 16.039



FPTM< ’STUDY 0066 
PARAMETER: 26091 Iron 

INWRI Ecosystem Interlab QA for. Trace Meta-lsv 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0050 

SAMPLE 

LDATA SUMMARY 

BASIC ACCEPTABLE ERROE= ;0050 

REPORTED - 

LAB NO VALUE ;RANK RANK 'RANK RANK 
’FO0I .672 ,28.00 7.50 0.00 3000 
F003» .632~ 16.00 17.00 11.00 8.00 
‘F008 .62 10.00 23.50. 8.50 .19-50 
vF0o9 “.62 10.00 26.001 23.00 27 00 
=FO10 .62 10.00 20.00: 18.50 15.50 
F011 .732_ 32.00 6.00 5.50 4150 
F013 -661 24.00 0.00 0.00 0.00 
:FO14 .62 10.00 23.50v ‘8.50~ 19.50 
‘F015 .642 19.00 12.50 14:00 13.00 
F016 .65 21.00 30.00 27 00 19.50 
F019» -647 20.00 5.00 4-00 1.50 
’F020 4599 3.00 4.00 3100 1.50 
F024 .60 4.00 12.50 14100 10.00 
.F025 .70 31.00 23.50 8.50 19 50 F030 .63 14.50 12.50 22.00 25.50 
‘F031 .62 10.00 -1.00 26.00 25.50 
vF032 .613 6.00 12.50 14,00 12.00 
F033 .627 » 13.00 15.00 17.00 9.00 
‘PO35 ' -63 14.50 .2.00 0-00 0.00 
-F038 .641 18.00 0.00 0-00 0.00 
F043 .67 26.50 7.50 8:50 19.50 
‘F046 .68 30.00 18.50 14.00 6.50 
F051 _ 

.5846 1.00 27.00 24.00 24.00 
-F059 .59 2.00 16.00 18.50 15.50 
F061 .668, 25.00 3300 0.00 0.00 
:F069 .609 5.00 9.00 5050 6.50 
F071 . .654‘ 22.00 10000 14.00 - 11.00 
-F076 .614 7.00 18050 521.00 14.00 
F080 .679 29.00 28.00 25.00 23.00 
F088 .636 17.00 21.00 20.00 4.50 
F089- .66 23.00 23.50 1.50 19.50 
‘F091 .67 26.50 29.00 1.50 0.00 
-MEDIAN 
c0Nc. .6340 

1995-04-03 PAGE’16 
AQUATIC‘Ec0sYsTEM1PR0TEcT1oN BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON'0NTARIO 

‘CONCENTRATION ERROR INCREMENT= .1000 

REPORTED 
VALUE RANK. RANK 

.022 14.50 9.00 

.0242 20.00 23.50 

.02 10.00 5.50 .030 H .25.50 30.00 

.026 24.00 57.50 

.021 12.00 2.00 
<.1 0.00 -0.00 
0.0T.EL 1.00 12-50 
.012 L 4.00 28.00 
.05 EH 28.00 12;50 
.005 EL 2.00 11.00 
.013 L 5.00 10-00 
.011 VL 3.00 3.50 
.02» 10.00 23.50 
.022 14.50 .3150 
.025 .21.50 14.00 
.025 21.50 23.50 
.0221 16.00 17.00 

<.01 VL 0.00 23.50 
<.030 0.00 16.00 
.02‘ 10.00 23:50 
.023 17.50 7.50 
.0193 8.00’ 31.00 
.015 L 6.00 18.50 
.016 7.00 "5450 
.023 17.50 23.50 
.024 19.00 29.00 
.0258‘ 23.00 1.00 
.034 vu 27.00 18.50 
.0217 13.00 15.00 
.03 H 25.50 23.50 

<.02 0.00 23.50 
‘.0220



TOTAL 
LAB N0. RANK 
F033 52.00 
‘F048 59.50 
F008 40.50 
F080 76.00 
V9069’ 89.00 
F076 93.00 
’F019 88.50 
F089 103.00 
F030 115.00 
F020 -120.50 
F009 132.00 
0024 138.00 
5011 140.50 
E003 143.00 
E014 148.50 
E016 125.00 
F031 166.00 
F046 170.50 
F032 182.00 
F051 186.00 
FO0l 187.50 
F015 187.50 
F038 173.50 
-F025 205.50 
F010 205.50 
:F035. 167;5O 
F059 168.50 
F061 192.00 
5071 219-00 
F088‘ 234.50 
P091 ;224.50 
19013 .129.50 
E043 275.50 
OVERALL»AVERAGE 
RANK IS 

AVERAGE 
RANK 
5.200 
6.611 
8.100 
8.444 

20.550, 
20.650 
20.938 
21.063 
21.333 
21.900 
23.450 
24.944 
25.900 
27.550 

16.039 

N0-0F SAMPDES 
RANKED 

s0MARY.0r 
FLAGGING 

HVLH 
HL 

EL 
EHHL 
_vL 

VH 

BIAS STATEMENT 
BIASED LOW 
BIASED LOW 

BIASED HIGH 
‘BIASED*HIGH 

1995-04-03 RAGE 15 
eMETHOD CODING 
ICP/DIG HNQ3 
-GFAAS 
ICP 
ICP(5l ICP/MS ICP-MS 
ICP 
ICP 
ICP 
ICP 
ICP(5) 
ICE-AES 
ICP 
ICE 'GFAAS 
ICP 
ICP-AES(20m 
ICE-MS 
ICPMS 
ICP 
ICP 

Manganese



' 1995-04-03 PAGE 11 
PARAMETER: 26091 Iron MG/L 
SAMLE 7 8 9 I0 

REPORTED REPORTED 
_ 

REPORTED 
‘ 

REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .158 19.00 .152 22-00 .094 13.50 .477 23.50 
E003 .156 18.00‘ .151 20.50 .094 13.50 .474 21.00 
F008 .15 7.00 .14 , 4.00 .09 6-00 .46 9.50 
F009 .162 27.00 .193 EH 32.00 .098. 22.00 .48 25.50 
F010 .15 7.00' .15 15.50 .094 I3-50 .46 9.50 
F011 .154 13.50’ .148 9.00 .094 13.50 .517 31.00 
F013 .161 26.00 .155 24.00 .098 22.00 .476 22.00 
F014 .15 7.00 .15 15.50 .09 6.00 .47 17.00 
F015 .155 15.50 .15 15.50 .096 18-50 .477 23.50 
F016 .17 29.50 .16 27.00 .11 H 31.00 ‘.52 32.00 
F019 .141 3.00 .130 L 2.00 2095 16.50 .458 7.00 
F020 .140 1.50 .135 3.00 .080 L 3.00 .442 3.00 
F024 . .16‘ 22.50 .15 15.50 .096‘ 18-50 .47 17.00 
F025 .16 22.50 .16 27.00 .10 26.00 .50 28.00 
F030 .17 29.50 .15‘ 15.50 .097 20.00 .47 .17.00 
F031 .195 VH 32.00 .180 VH 31.00 .130'EH 32.00 .460 9.50 
F032 .155 15.50 _ .147 7.00 .095 16.50 .464 13.00 
F033 .152 11.00 .146 5.00 .0908 '8-00 .449 4.00 
F035 .16 22.50 .16 27.00 .10 26.00 .47 .17.00 
F038 .153 12.00 .151 20.50 .091 9.00 .480 25.50 
F043 .16« 22.50 .16 27.00 .10 26.00 .50 28.00 
F046 .16‘ 22.50 .16 27-00 .098 22.00 .50 28.00 
F051 .1552 17.00 .1526 23.00 .1011 29.00 .4553 6.00 
F059 .14 1.50 .17 H 30.00 . 26.00 .4 2.00 
F061 .147 4.00 .147 7.00 .077 L 1.00 .501 30.00 
F069 .151 10.00 .149 10.50 .092 11.00 .462 12.00 
F071 .183 H 31.00 .104 EL 1.00 .078 L 2.00 .401 L 1.00 
F076 .150 7.00 .149 10.50 .0872 4.00 .453 5.00 . 

F080 .169 28.00 .150 15.50 .109 30.00 .470 17.00 
F088 » .154 13.50 .147 7-00 .0917 10-00 .460 9.50 
F089 .16 22.50 .15 15.50 .10 26.00 .47 17.00 
F091 .15 7.00 .15 15.50 .09 6.00 .47 17.00 MDIAN 
CONC. .1551 .1500 .0950 .4700



TOTAL 
LAB NO. RANK 
F001 140.00 
F003 168.50 
F008 103.50 
F009 240.00 
F010 141.00 
F011 129.00 
F013 110.00 
‘F014 120.50 
F015 163-50 
F016 257.50 
F019 72.00 
F020. 37.00 
E024. 120.50 
F025 219.50 
F030 174.50 
F031 202.50 
F032 141-50 
0033 »115.00 
F035 132.50 
F038 101.00 
F043 199.00 
F046 193.50 
F051 190.00 
F059 136.00 
F061 32.50 
F069 110.50 
F071 140.00 
F076 111.00 
F080 241.00 
10000 130.50 
‘F089 197.50 
F091 126.00 
OVERALL AVERAGE 
RANK‘IS 

AVERAGE 
RANK 
15.556 
16.850 
10.350 
24.800 
14.100 
12.900 
23.600 
12.050 
16.350 
25.750 

15.750 

15.719 

N0-0E SAMPLES 
RANKED 

SUMMAR¥ OF 
FLAGGING 

H H 

'L 

VL 
H
L 

EL
L 

-EHEH; EH 
L L VLEL 
L L VLL 

EH 
.EL

L 
l." 

VLVE 

ELH 
VL - 

VHVHEH 

VLELL VL 

VH L
H

L 
VL VL VL 

VH VH 
VL H 

EHVL 

H
.L 

H ELL L 

BIAS STATEMENT 

'BIASED HIGH 

BIASED HIGH 
BIASED LOW BIASED LOW 

1995-04-03 PAGE 18 
METHOD CODlNG 
ICPSX/ICPMS 
ICP 
ICP 
ICP(5) 
ICP 
ICP 
ICP 
ICP 
ICP 
ICE 
ICP—AES 
ICP 
ICP 
GFAAS 
ICP-AES(20) 
ICE/DIG HN03 
ICP-AES 
ICP 
ICPES 
ICE 
ICP-MS 
GFAA / ICP 
ICP 
ICP 
FURNACE-AA 
rep-Ms 
ICP(6) 
ICP—0ES 
ICP 
ICP



TOTAL 
LAB NO. RANK 
E020 37.00 
E019 72.00 
E061 82.50 
E008 103.50 
E069 110.50 
E076 111.00 
E033 115.00 
E014 120.50 
E024 120.50 
E011 129.00 
E088. 130.50 
E059 136.00 
F071 140.00 
E010 141.00 
E032 141.50 
E001 140.00 
E091 126.00 
E015 163.50 
E038 101.00 
F003 168.50 
E030 174.50 
E035 132.50 
E051 190.00 
E046 193.50 
E089 197.50 
E043 199.00 
E031 202.50 
E025 219.50 
E013 118.00 
E080 241.00 
E009 248.00 
E016 257.50 
QVERALL_AVERAGE 
RANK Is 

AVERAGE 
RANK 
3.700 
7.200 

10.313 
10.350 
11.050 
11.100 

16.350 
16.833 
16.850 
17.450 
18.929 
19.000 
19.350 
19.750 
19.900 
20.250 
21.950 
23.600» 
24.100 
24.800 
25.750 

15.719 

N0.0F'SAMPLES 
RANKED 

10 
10 

SUMMARY OF 
FLAGGING 
LLVLLL 
LLVLELL 
VLVLVLLV 
EL 
73L VLVL 
HEL 
LH 
HELLL 

EHVL 

VL VLELLVL 
VHH
L 
VLH 
ELHVHVHEH 

VHVH 
HHHEH 
EHEHEHH 

BIAS STATEMENT 
BIASED LOW 
BIASED LOW 

_BIASED HIGH 
BIASED HIGH 

1995-04-03 PAGE 19 

Iron 

METHOD CODING 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP-MS 
ICP/DIG HNO3 
ICP-AES 
ICP—OES 
GFAA / ICP FURNACE-AA 
ICP 
ICP-AES(20) 
ICPSX/ICPMS 
ICP 
ICP 
ICP 
ICP 
ICP ICP-AES 
ICP-MS 
ICP 
ICP 
ICPES 
GFAAS 
ICP 
ICP 
ICP(6) 
ICP(5) 
ICP



P210 -STUDY 0066 
PARAMTER: 27091 Cobalt 

NWRI 'Ecosy.stem fnterlab 0A for Trace Metals 

LOWER LIMIT FOR use or BASIC ACCEPTABLE ERRoR= 

SAMPLE REPORTED 
LAB N0 VALUE 
F001 .0003 
F003 .0004 
F008 <-005 
F009 <.001 
F010 .003 H 
F011 .0004 
0015 <-005 
F016 . 

F019 <;003 
F020 <.003 
pp 2 4 <.. 0.01 
F025 <.003 
F030’ <.01 Fmz com 
F033 <.00o5 
F035 <.005 
F038 <.001 
E043- .0004 
F045 <.001 
F051 .0003 
F059 <.001 
F061 <.005 
F069 <;001 
F071 .001 
p075 <10005 
F080 <.002 
F088 .0004 
.F08B .001w 
F091 <.01 
MEDIAN 
conc; .0004 

0.00 
0.00 
0.00 
"0000 
-5.00 
0.00 
1.50 
0.00 
0-00 
0.00 
7.00 
0.00 
0.00 
3.00 
0.00 
0.00 

DATA SUMMARY‘ 1995-04403 PAGEVZO 
.mg/L AQUATIC ECOSYSTEM-PROTECTION 0RANcR 

NArI0NAL WATER RESEARCH_INSTITUIE BURLINGTON ONTARIO 

.0020 BASIC ACCEPTABLE ERROR= .0020 CONCENTRATION ERROR INCREMENT= .1000 

4 5 5 
VREPORTED REPORTED REPORTED .. REPORTED REPORTED 
VALUE RANK VALUE =RANK VALUE RANK VALUE RANK VALUE‘ RANK 

.003 11.00 .004 12.00 .000 15.50 .0037 11.00 .025 15.00 

.0027 3.50 .0035 5.50 .0071 9-00 .0033 0.00 .025 15.00 
<.005 0.00 <.005 0-00 .000 15.50 <.005. 0.00 .025 20.50 
.0033 15 00 .0035 5.50 .0077 11.50 .0030 14.00 .024 12.00 
.007 v0 10.00 .000 va 20.00 .012 vH_ 25.00 .009 BB 20-50 .030 H 25.00 
.003 11.00 — .004 12.00 .0077 11.50 -0035 9-00 .0249 A 14500 

<.005 0.00 <.005 0.00 .005 3.00 <.005 0.00 .027 23.00 
0.00 0.00 0.00 .01 00 22.00 0.00 

<.003 0.00 .005 19000 .011 H 24.00 .007 va 19100 .023 7.50 
<.003 0.00 .005 17.50 .000 15.50 .005 10-00 .025 15.00 
.002 2.00 .003 4-00 .007 5.00~ .003 4000 .023 7.50 

<.003 0.00 <.003 0-00 .003 VL 1.50. <.003 .0500 .020 L 2.00 
<.01 0100 <.01 0.00 <.01 0.00~ <-01 0-00 .02 L 2-00 
.003 11 00 .004 12.00 .000 15.50 .003 4.00 .024 12,00 
.0027 3.50 .0037 0.00 .0074 10.00 .0033 7.00 .0233 10.00 

<.005 0-00 <-005 0-00 <.005 L 0.00 <.005- 0.00 <.01 EL 0-00 
.003 11.00 .004. 12.00 .000 15.50 .003 4.00 .024 12.00 
.003 11.00 .005 17.50 .000 15.50 .004« 15.00 .020 24 50 
.003 11.00 .0034 -4000 .007 5.00 .003 ,4.00 .022 4.50 
.0029 5.00v .0039 9:00 .0000 15.50 .0037 11.00 .0252 19.00 
.003 11.004 .004 12.00 .009 21.50 .0044 15.00 .020 24.50 

<.005 0.00: 0.00 .009 21.50 .009 BB 20-50 .043 00 21.00 
.003 11.00= .003 4.00 .007 5.00 .003 4.00 .023 7.50 
.001 1.00 ;002 1-50 .007 5.00 .002 1.00 .023 7.50 
.0030 11.00 .0040 15.00 .000 15.50 .0037 11.00 .0251 22.00 

<.002. 0.00 <.002 0.00 .007 5.00 <.002 0.00 .022 4.50 
.0029 5.00 .0042 15.00 .0091. 23.00 .0030 13.00 .0251 10.00 
.005 H 17.00 .0021 1.50 .0030 VL 1.50 .0041 15.00 .025 20.50 

<-01 0.00 .02 EH 21.00 .02 EH 25.00 <.01 0.00 .02 L ’2.00 

.0030 .0040 .0000 .0249



PARAMETER: 27091 Cobalt mg/L 
SAMPLE 7 

REPORTED REPORTED REPORTED LAB N0, VALUE RANK VALUE RANK VALUE RANK 
F001 -091 18.00 .074 15.50 .131 19.50 F003 .093 21.50 .074 15450 .133 22.50 F008 .099 25.00 .086 H 26.00 .13 14.50 
F009 .090 '14.00 .073 12.50 .130 14.50 
F010’ .094 23-00 .078 23.00 .13 14.50 
F011 .0856 5.00 .0715 8400 .125 5.50 
F015 .09 14.00 .073 12.50 .13‘ 14.50 F016 .04 BL 2.00 .03 BL 1.00 .11 L 2.00 
F019 .089 9.50 .072 10.00 .124 3.50 
F020 .091 18-00 .076 20.00 .133 22.50 
F024 .090 14.00 .076 20.00 .13 14.50 
F025 .093 21.50 .071 7-00 .130 14.50 F030 .09 14.00 .07 5.00 .13 14.50 F032 .089 9.50 .072 10.00 .128 9.00 F033 .0863 6.00 .0707 6.00 .125 5.50 F035 .10 26.50 .08 24-50 .14 27.00 F038 .096 24.00 .076 20.00 .139 25.00 F043 .010 EL 1-00 .080 24.50 .14 27.00 F046 .090 14.00 .075 18.00 .13 14.50 
F051 .0891 11.00 .0738 14.00 .1269 7.00 
F059 .117 EH 29.00 .091 VH 28.00 .124 3.50 F061 .109 VH 28.00 .093 EH 29.00 .160 EH 29.00 F069 .091 18-00 .072 10.00 .129 10.00 F071 .087 7.00 .069 4.00 .134 24.00 F076 .0929 20.00 .0742 17.00 .131 19.50 F080 .085 4.00 .065 2.00 .070 EL 1.00 
F088 .0807 3.00 .0763 22.00 .132 21.00 F089 .088 8.00 .067 

_ 3-00 .127 8.00 
F091 .10 26.50 .09 VH 27.00 .14 27.00 MEDIAN 
CONC. .0900 .0740 .1300 

REPORTED 
VALUE 

10 

24,00 
8.00 

15.50 
5.00 

20.50 
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TOTAL 
LAB N0. RANK 
‘F001 133100 
.F003 123.00 
'F008 123.00 
F009 5111.00 
F010 198.50 
B011 82.50 
F015 80.00 
E016 53.00 
F019 .98.50 
F020 145.50 
F024 92.50 
F025 60-50 
F030 45.50 
F032 91.00 
F033 59.50 
vF035 98-50 
F038 151-50 
F043 171.00 
.8046 96.50 
F051 97-50 
9059 170.50 
F061 184.00 
E069 80.50 
F071 83.00 
F076 -140.00 
E080 19.00 
E088 140.50 
F069 80.50 
F091 150.00 
OVERALL AVERAGE 
RANK IS 

N0.QF SAMLES 
RANKED 

10 
10 
6
9 

10 
10 

®®U|U\ 

D-‘

P 

I-.'

, 

D-' 

SUMARY OF 
FLAGGING 

H VHVHVHEHH 

EH’ ELELL 
H VH 

VL L
L 

L EL 
EL 

, 
EHVH

, EHEHVHEHEHH 

EL 
H VL 
EHEH L VH 

BIAS STATEMENT 

BIASED LOW 
INSUFFICIENT DATA 

BIKSED HIGH 

BIASEDVLOW 

BIHSEDrHIGH 

1995-04-O3 PAGE 22 
METHOD CODING 
ICEMS 
ICE FLAME/GFAA 
ICP15) 
ICP 
ICE ICP 

ICP 
ICE-AES(20) 
ICP/DIG HNO3 
ICP—AES 
GFAAS 
ICPMS 
ICP/GFAA 
ICP-MS 
GFAA 
ICP 
ICP/MS 
FURNACE-AA 
ICP—MS 
ICP(6) 
ICP-MS 
ICP’ 
ICP



FPTM ;STUDY 0066 DATA SUMMARY I995-04-03 PAGE 24 
PARAMETER: 28091 Nickel mg/L AQUATIC ECOSYSTEM PROTECTION BRANCH 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

NWRI Ecosystem Interlab QA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= u0020 BASIC ACCEPTABLE ERROR= .0020 CONCENTRATION ERROR INCREMENT== .1000 

SAMPLE ,1 2 3 4 
, 

5 6 
-REPORTED VREPORTED vREPORTED- REPORTED -REPORTED ~REPORTED 

LAB NO VALUE RANK VALUE RANK VALUEv RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .0010 4.50 .021, 23.50 .0025 6.00 c0087 13.00 .0195 20-00 -028 14500 
F003 .0009 1.00 .0171 5.00 .0023 5.00 .0074 3.00 .0182 15.00 .028 14:00 
F008 <.005 0.00 .019 11.00 <.005 0.00 -008 6.00 ;018 11.50 .028 14.00 
F009 <.001 0.00 .020, 19.00 .0033 17.00 -0081 9-00’ .022 H 25.00 .032 25.50 
F010 .002 12.00 a021, 23.50 .005 18.00 .012 H 23.00- .023 H 26.00 .031~ 24900 
F011 .0011 8.00 40189 8.00 .0026 7.00 +0082 11.00‘ u0I79 8200 .0275 10.00 
F013 -<.05 0.00 <u05 0.00 <.05 

i 

0.00 <¢05 0.00‘ <.05 0.00 <.05 0:00 
F014 .01T EH 13.50 ;02 19.00 -01T EH‘ 21.50 -01T 20.50‘ .04 EH 27.00 .03 22.50 
F015 ‘<.02 0.00 <.02 0.00 <.02 0.00 <-02 0.00. <.02 OEOO .03 22n50 
F016 .01 EH 13.50‘ «O2 19.00 .01 EH 21.50 .02 EH 24.00 .01 EL 3.00 .04 EH 27.00 
F019 <;005 0.00 .016 3.00 .007 VH\ 20.00 .010 20.50- .020 22.00 .028 14.00 
F020 <.008 0.00 -018 6.50 '<.008 0.00 ;011 22.00 .016 4.00 .026 5.50 
F024 ‘<.001 0.00‘ .020 19.00 .003 13.00 u009 16-00‘ ;018‘ 11.50 .027’ 7.50 
F025 <.005 0.00‘ .015 L 2.00 <.005 0.00 <.005 L 0.00‘ .005 EL 1.50 .021 VL 2.00 
F030 <.002 0.00 .019 11.00 .002 2.50 ;007 2.00 .019 18.50 .026 5.50 
F032 <.001 0.00 -018- 6.50 «O02 2.50 .008 6.00 .017 6.00 .027 7.50 
F033 <.001 0.00‘ -0219 26.00 .0028 9.00 -0081 10.00 .0177 7.00 .0272 9-00 
F035 <.01 0.00 <.01_EL 0.00 <.01 0.00 <.01 0.00 »<.01 EL 0.00 <.02 VL 0.00 
F038 .001 4.501 e021 23.50 .003 13.00 c009 16.00 ;020‘ 22.00 _ .029 19.00 
F043 -001 4.50= a021 23.50 .003 13.00 .009 16.00 .021 24.00 ' .032 25.50 
F046 .001 4.50 .019 11.00 a003 13.00 .008 6-00' E018 11.50 .029 l9u0O 
F051 .0017 11.00‘ .0194 15.00 .0031 16.00 ;0090 16.00‘ ¢0188 17.00 .0279 11.00 
F059 .001 4.50 .019 11.00 .003V 13.00 ;009 16.00‘ .019 18.50 .029 19400 
F061 .029 EH 15.00‘ .001 EL 1.00 .024 EH. 23.00 .030 EH 25.00 .005 EL- 1.50 .060 EH 28.00 
F069 <.001 0.00 -019 11.00 .002 2.50 -008 6-00. .018 11.50 -025 3-00 
F071 -001 4.50'_ .020 19.00 

_ 

.002 2.50 ;008 6.00 -018 11-50 ..029 19.00 
F076 .0011 9.00‘ g0193 14.00 .0027 8.00 a0086 12.00 :0187 16.00 ;029 19u00 
F080 <.009 0.00. F017 4.00 <-009 0.00 <.009 ‘- 0-00 .018 11050 .028 14,00 
F088 .0014 10.00 .0199 16.00 .0030 10.00 -0090 19.00 .0165 5.00 .0257 4.00 
F089 .001W 0.00 .03 EH .27.00 .006T H’ 19.00 --003T EL ‘1.00 .02 22-00 .02 VL 1;00 
F091 <.02 0.00 <.02 0.00 <.02 0.00 <.02 0.00 <.02 0.00 <.02 VL 0100 
MEDIAN 
CONC. .0011 .0193 .0030 .0087 .0180 .0280



TOTAL AVERAGE N0.0F SAMPLES‘ SUMMARY OF 
LAB N0. RANK" RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 

F080 19.00 3.167 6 EL BIASED LOW ICP(6) 
F033 59.50 6;611 9 BIASED LOW ICP/DIG HNO3 
F011 82.50 8.250 10 
F071 83100 8:300 10 FuRNAcE_AA 
F069 80.50 8.944 9 xgp/Ms 
F089 80.50 

_ 
8.944 9 HVL Icp 

F030 45.50 9.100 5' L ICP 
F051 97.50 9.750 10 

_ 

1cP_Ms 
F025 60.50 10.083 6 VLL Icp 
F032 91.00 10.111 9 ICP-AEs(20) 
F024 92.50 10.278 9 M ;cp—AEs 
F016 53.00 10.600 , 5 EHELELL Icp 
F046 96.50 10.722 9 ‘ Icy/GFAA 
F003 123.00 12.300 10 4 ICE 
F019 98.50 12.313 8 HVH Icp 
F009 111.00 12.333 9 ICP(5) 
F001 133.00 13.300 10 Icpms 
F015 » 80.00 13.333 6 ICE 
F088 140.50 14.050 10 ICP—MS 
F076 140.00 15.556 9 1cy;Ms 
F038 151.50 16.833 9 . GFAAS 
F043 171.00 17.100 10 BL Icpus 
F020 145.50 18.188 8 Icp 
F059 170.50 18.944 9 EHVH GFAA 
F010 198.50 19.850 

. 
10 HVHVHVHEHH Icp 

F008 123.00 20.500v 6 H 
V _ 

FLAME/GFAA 
F091 150.00 21.429 7 EHEHLVH BIASED HIGH ICP 
F035 98.50 24.625 4 LEL 

, 

INSUFFICIENT DATA_ ICP—AES 
F061 184-00 26.286 7 EHEHVHEHEHH ‘BIASED HIGH ICP 

OVERALL AVERAGE 
RANK IS 13.277 Cobalt 
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TOTAL 
LAB N0. RANK 
F001 147.00 
FO03_ 133.00 
F008 135.50 
F009 156-00 
F010 210-00 
F011 69.00 
F013 77.00 
F014 162.00 
F015 00.00 
F016 161.50 
F019 101.50 
E020 100.00 
E024 174-50 
F025 36.50 
F030 66.50 
F032 68.00 
F033 101.00 
F035 49.00 
F038 210.00 
F043 215.00 
F046 149.50 
F051 129.00 
F059 184.00 
F061 211.50 
‘E069 73.00 
F071 163.50 

4 F016 149.50 
.F080 76.00 

1 

F088 86.00 
F089 154.50 
F091 21.50 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 

No.0? sAMRLEs' 
RANKED 

10 
IO
8
9 

10 
10
4 

10
5 

10
9
8
9
7
9
9
9
4 

10 
10 
10 
10 
10 
10
9 

10 
10
7 

10
9
4 

SUWMARY OF 
FLAGGING 

‘H 
H‘H 

EH EH an VL 
EH EHEHELEHH 

VH VL 
H H 

L L ELVLL L 

EL ELVL EL 
VB 

EHELEHEHELEHVHVHH
H 

EHH EL VLH VLVL 

1995-O4-03 ‘PAGEE 26 
-BIAS—STATEMENT 

BIASED iow 
INSUFFICIENT DATA 

BIASED LOW 

INSUFFICIENT DATA 

INSUFFICIENT DATA 

METHOD CODING 
ICP5k/ICPMS 
ICP 
ICP/GFAA 
ICP(5) 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP 
ICP—AES 
ICP 
ICP

b ICP—AES(20) 
ICP/DIG HNO3 
ICE-ABS 
GFAAS 
ICPMS 
ICP/GFAA 
ICP-MS 
GFAA 
ICE 
ICP/MS 
FURNACE-AA 
ICP-MS 
Icms) ICP-MS 
ICP 
ICP



PARAMTER: 28091 Nickel mg/L 
SAMPLE 7 10 

REPORTED VREPORTED REPORTED REPORTED 
LAB N0 VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

F001 .051 15.50 .0824 18.00 .125 17.50 .154 15-00 
F003 .053 21.00 .085 22,00 .129 20x00 .162 27.00 
F008 .054 23.00 .088 25.00 .13 23.50 .16 21.50 
F009 .050 _11.50 .082 15.50 .124 16.00 .156 17.50 
F010 -055‘ 24.50 .085 22-00 . 3 23150 . 6 21.50 
F011 .0476 6.00 .0793 7.00 .119 3;00 .139 1.00 
F013 .055 24-50 .085 22.00 .122 13.00 .156 17.50 
F014 -04 VL 2.50 .08 10.00 .13 23.50 .14 2-00 
F015 .05 11.50 .09 26.50 .12 6-00 .16 21-50 
F016 .06 H 29.50 .08 10.00 .12 6.00 .15 8.00 
F019 .039 VL 1-00 .075 3.00 .120- 6.00 .152 12,00 
F020 .051 15.50 .082 15.50 .126 19.00 .152 12.00 
F024 .056 26.50 .092 H 29.00 .14 H 30.50 .16 21-50 
F025 .044 L 4.00 .071 L 2.00- .122 13.00 .152 12,00 
F030 .048 7.00 .078 6.00 .12 6.00 . 5 8,00 
_F032 .050 11.50 .080 10.00 .122 13.00 .149 5.00 
F033 .0493 _9.00 .0809 13.00 .122 13.00 .149 5.00 
F035 .05‘ 11.50 .06 BL 1.00 -12 6.00 -17 30.50 
F038 .056 26.50 -097 VH 30.00 .133 27.50 .164 28.00 
F043 .057 28.00 .090 26.50 .13 23.50 .17 30.50 
F046 .052 17.50 .085 22.00 .13 23.50 .16 21.50 
F051 .0504 14.00 .0822 17.00 .1206 9.00 .1475 3.00 
F059 .053 21.00 .091 28.00 .133 27.50 .161 5.50 
F061 .063 VH 31.00 .099 VH 31.00 .140 30.50 .161 25.50 
F069 .049 8.00 .077 4.00 .122 13.00 .153 14.00 
F071 .053 21.00 .085‘ 22.00 -139 H 29.00 .169 29.00 
F076 .0522 v19.00 .0839 19.00 .125 17.50 .155 16.00 
F080 .052 17.50 .081 14.00 .121 10.00 .149 5.00 
F088 .0467 5.00 .0778 5.00 .118 2.00 .151 10.00 
F089 .06 H 29.50 .08 10.00 .13 23.50 .16 21.50 
F091 .04 VL 2.50 .08 10.00 .11, 1.00 .15 8.00 
MEDIAN 
CONC. .0510 .0820 .1240 .1550 
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' 1995-04-03 PAGE 27 TOTAL AVERAGE N0.0F SAMLES SUMMARY OF LAB N0. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 
F025 36.50 5.214 7 ,LLELVLLL BIASED LOW ICP F091 21.50 5.375 4 VLVL - INSUFFICIENT DATA ICP F011 69.00 6.900 10 BIASED LOW F030 66.50 7.389 9 ICP F032 68.00 7.556 9 ICP-AES(20) F069 73.00 8.111 9 ICP/MS F088 86.00 8.600 10 ICP-MS F080 76.00 v10.857 7 ICP(6) F033 101.00 11.222 9 ICPIDIG HN03 F019 101.50 11.278 9 VHVL ICP F035 49.00 12.250 4 ELELVLEL INSUFFICIENT‘DATA ICP-AES F020 100.00 12.500 8 ICE F051 129.00 12.900 10 ICP-MS F003 133,00 13.300 10 ICP F001 147.00 14.700 10 ICP5x/ICPMS F046 149-50 14.950 10 ICP/GFAA F076 149.50 ,14.950 10 . ICP-MS 
F016 161.50 16.150 10 EHEHEHELEHH ICP F014 162.00 16.200 10 EHEHEHVL 
F071 163450 116.350 10 H FURNACE-AA F008 135.50 16.938 8 ICP/GFAA F089 ' 154.50 17.167 9 EHHELVLH ICP F009 156.00 17.333 9 H 

V 
ICP(5) F015 88.00 17.600 5 ICP F059 184.00 v18.400 

_ 

10 GFAA 
F013 77.00 19.250 4 INSUFFICIENT DATA ‘ICP 
F024 174.50 19.389 9 HH ICP-AES F038 210.00 . 21.000 10 VH GFAAS F061 211.50 21.150 10 EHELEHEHELEHVHVHH ICP F043 215.00 21.500 10 ICPMS F010 218.00 21.800 10 HH ICP 
OVERALL AVERAGE 
RANK IS 14.375 

Nickel



-Bcqsystem Interlab 0A for Trace Metals 

FPTM ‘STUDY 0066 DATA SUMMARY 1995-04-03’ PAGE 28 

PARAMETER: 29091 Cupper mg/L AQUATIC ECOSYSTEM PROTECTION BRANCH 
- NATIONAL WATER RESEARCH1INSTITUTE 

BURLINGTON ONTARIO 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0020 BASIC ACCEPTABLE ERROR= -0020 CONCENTRATION ERROR INCREMENT= .1000 

sAMLE 1 2 
V 

131 4. 5 6 
REPORTED .REEoR1ED» .REPQRTED: 1REEoR1ED REPORTED RERDRTED . 

LAB N0 VALUE RANK VALUE RANK.» VALUE RANK VALUE RANK VALUE RANK VALUE _RANK 

E001 .0017 13.00 .0066 19-00 .036 18,00 .0092 16.00 -0145 17.50 .023 20-00 
E003 .0009 3150 .0062 18.00 .0360 18.00 .0094 18.00 .0145 17.50 .022 14.50 
F008 <.01 0.00 <.01 =0.00 .03-L 2.50 .01 21.00 .01 L 1.50 .02 5-50 
E009 .008 EH 18400 .016 EH 28-00 . .053 EH 31.00 .029 EH1 30.001 .025 EH 29.00 .030 VH 29.00 
E010 <-001 

A 
0000 .006 11.00 .035 _12.00 .010_ 

_ 
21.00 -015 21.50 .022 14-50 

E011 .0033 H 15000 .008 23:50 .0366 23.00 .0104 24.00 .0153 25100 .0235 22.00 
E013 <.02 0.00 <.02= 0.00 .038 25.00 <.02 0.00 A .016 26.50 .025 24.50 
1F014 .0009 3.50 .006 

_ 
11.00 .03 L 2.50 .0087 5.00 .0141 16.00 .02 , 5.50 

E015 <.005 . 
0.00 .006 11.00 .036 I 

‘18.00 .01 21.00 .015 21.50 .024 23-00 
E016 .01 EH 19.00 . .01 va. 26.00 .05 EH 30.00 .02 EH ‘28.00 .03 EB 30.00 .04 EH 31.00 
E019 .006 EH 17.00 .008 23.50 .041 28.00 .013 H .27.00 .016 26.50 .026 27.00 
E020 <.001 0.00 .005 

V 

3.00 .035 12-00 .009 11.00 .014 13.501 . .0221 14.50 
E024 <.001 0.00 .006 11.00 .035 12100 .008 2.50 .012 3.50 

_ 
.019 3.00 

F0251 <.001 0.00 .005 3.00 .034 9.00 .009 11.00 .012 3.50 .020 5.50 
E030 .002 14.00 .007 21.00 .036: 18-00 .011 .25.50 .015 21.50 .023 20.00 
E031 .0008 2.001 .0055 5.00 .0325 6.00 .008 2.50 .0135 10.00 .020 5.50 
E032 .001 8.50 .006 11.00 .034 9.00 .009 11.00 .013 7.50 .021 10-00 
E033 ‘ .0007 1.00 .0060 - 11.00 .0338 7.00 .0085‘ 4.00 .0130 7.50 .0207 8.00 
E035 <.004. 0.00 .007 21.00 

_ 

.037 24100 .009 11.00 .015 21.50 .026‘ 27.00 
F038‘ .001 8.50 .006 11.00. .036 18-00 .0091 11.00 .014 13.501 .023. 20.00 
E043 .001 8.50 .007 21.00 .042 H 29.00 * .010 21.00 .015 21.50 .025 24.50 
E046 .001 8.50 .006 11.00 .036‘ 18.00 .009 11.00 .014 ‘13.50' .022 14150 
F051 .0010 8.50 .0061 16.00 .0355 14.00 .0089 6.00 .0138 11.00 .0224 17.00 
F059 <.001 0.00 .006. 11.001 .031 5,00 .009 11.00 .013 7.50 .016 L 1-00 
E061 ‘ -023 EH 21.00 <.005 0000 0.00 .024 EH 29.00 <.005 EL 0.00 #031 EH 30.00 
E069 -<.001 0.00 -005 

I V3-00 I 

.034‘ 
_ 9.00 .009 11.00 .013 7.50 -021 10,00 

E071 .001 8.50 .003 L 1.00 .030 L 2.50 
_ 

-007 1-00 .010 L 1.50 .018 2,00 
—F076 - .0009 5.00 .0062 17.00 .0361 22-001 .0094 17;00 .014 13.50 ;0228 18.00 
E080 .013 EH 20.00 .012 EH 1 27-00 -040 27.00 .011 25.50 .018 H 28.00 .026 . 27.00 
E088 .0011. 12.00 .0060 6.00 .0392 26.00 .010 21.00 .0126 5.00 -0214 12.00 
-E089 .004 H 16.00 .009.H 25 00 .036 18.001 .009 11.00 .015 21.50 .021 10.00 
E091 

I 

<.01 0.00 <.01 0.00 .03 L 2.50 <.01 10.00 <.01 L 0.00 <.01 EL 0.00 
MEDIAN 
c0Nc- .0010 .0060 

’ .0360 .0091" .0141 .0220



SAMPLE 
LAB NO 

PARAMETER: 29091 Copper mg/L
9 

REPORTED REPORTED REPORTED 
_ 

REPORTED 
VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

.102 22.00 .066 18.00 .151 24.00 .306 24.00 

.103 25.50 .068 23.50 .153 25.00 .312 27.00 

.10 18.00 .06 4.50 .15 20.50 .29 10.50 

.107 28,00 .086 EH 31.00 .16 28.50 .29 10.50 

.094- 6.00 .063 10-50 .14 2-50 .29 10.50 

.0924 3.00 .0627 9.00 .140 22.50 .264 L» 1.00 
-102 2-00 .069 26.00 .150 20.50 .296 15-50 
.10 18.00 .06 4.50 .15 20.50 .30 19.50 
.099 15.50 .066 18.00 .149’ 16.50 .298 17.00 
.11 30,00 .09 EH 32,00 .18 VH 32300 .33‘H 29.00 
.110 30.00 .071 27.50 .153 27.00 .320 .28.00 
.099 15.50 .066 18.00 .148 13.50 .299 18.00 
.10 18.00 .066 18.00 .15‘ 20.50 .29 ,10.50 
.097 9-50 .066 18.00 .145 9400 .301 21.50 
.097 9.50 .056 L 3.00 .14 2.50 .29 10.50 
.095 7.00 .055 L 2.00 .14’ 2.50 .30 19.50 
.096 8.00 .063‘ 10.50 .143 6.00 .287 7.00 
.0939 5-00 -0635 12-00 .141 5-00 .282 6.00 
.103 25.50 .068" 23.50 .148 16.50 .305 '23.00 
.101 20.00 .068 23.50 .155 26.00 .311 25.50 
.11 30.00 .071 27.50 .16 28-50 .34 H 31.00 
.103 25.50 .068 23-50 .15 20.50 .311 25.50 
.0973 11.00 .0655 15.00 .1439 7.00 .2817 5.00 
.098 12.50 .061 6.50 .148 3.50 .280 2.50 
.116 H 32.00 .078 H 30.00 .169 H 31.00 .348 VH 32.00 
.093 4.00 .062 '8-00 .144 8-00 .290 10.50 
.092 12.00 .061 6.50 .163 30.00 .334 H 30.00 
.102 22.00 .0649 14.00 .147 11.00 .296 15.50 
.103 25.50 .072 29.00 .146 10.00 .281 4.00 
.0985 14.00 .0663 21.00 .148 13.50 .301 21.50 
.098 12.50 .064 13.00 .148 13.50 .293 14.00 
.09 1.00 .04 EL 1.00 .15 20.50 .28 2.50 

.0995 .0660 .1490 .2970 

1995-04-03 PAGE 29



1395-04-03 PAGE 30 
TOTAL AVERAGE .N0.0F_SAMPLES SUMMARY OF 

LAB NO. RANK RANK 'RANKED‘ FLAGGING BIAS STATEMNT METHOD CODING 
F001 191.50 19.150 10 Icpus 
,F003 190.50 19.050 10 Icy 
F008 84.00 10.500 8 L L Icp 
F009 263.00 26.300 10 EHEHEHEHEHVH EH BIASED HIGH IcP(5) 
F010 109.50 12.167 9 Icp 
F011 148.00 14.800 10 .H "L 
F013 160.00 22.857 7 ICE 
E014~ 106.00 10.600 10 L 
F015 161.50 17.944 9 Icp 
F016 287.00 28.700 10 EHVHEHEHEHEH :EHVHH BIAsED_HIGH ICP 
F019 261.50 26.150 10 EH~ ‘H . ‘BIASED HIGH ICP 
F020 119.00 13.222 9 Icp 
E024 99.00 11.000 9 ICp—AEs 
F025 90.00 10.000 9 Icp 
F030 145.50 14.550 10 L Icp 
F031 62.00 6.200 10 L .3IAsED Low GFAAS

V 

F032 88.50 8.850 _10 ICP-AES(20) 
F033 66.50 6.650 10 BIASED LOW ICP/DIGEHNO3 
F035 193.00 21.444 9 Ic9_AE5 
F038 177.00 17.700 10 GpAAs 
F043 242.50 24.250 10 H H BIASED HIGH ICPMS 
F046 171.50 17.150 10 Icp/GFAA 
F051 110.50 11.050 10 ICPBMS 
F059 70.50 7.833 9 L 

V 

GFAA 
F061 205.00 29.286 7 EH EHELEHH H H VH BIASED HIGH ICP, 
F069 71.00 7.889 

’ 

9 ICP/MS 
F071 85m00 8.500 ’10 L L L H FURNACE—AA 
F076 155-00 15.500 10 ICP-MS 
F080 223.00 22.300 10 EHEH H Icp16) 
F088 152.00 15.200 10 ICP-MS 
F089 154.50 15.450 10 H H ICP 
F091 27.50 5.500 5 L L EL EL BIASED LOW ICP 

OVERALL AVERAGE 
RANK IS 15.622



TQTAL 
LAB NO. RANK 
F091 27.50 
F031 62.00 
F033 66.50 
F059 70.50 
F069 71.00 
F071 05.00 
F032 00.50 
F025 90.00 
F008 =e4.00 
F014 106.00 
F024 99.00 
F051 110.50 
F010 109.50 
F020 119.00 
F030 145.50 
F011 140.00 
F088 152.00 
F089 154.50 
F076 155.00 
F046 171.50 
F038 177.00 
‘F015 161.50 
‘F003 190.50 
F001 191.50 
F035 193.00 
F080 223.00 
F013 160.00 
F043 242.50 
F019 261.50 
F009 263.00 
F016 207.00 
»F061 205.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
5.500 

22.857 
24.250 
26.150 
26.300 
28.700 
29.286 

15.622 

N0.0F SAMPLES 
RANKED SUMMARY OF 

FLAGGING 
LLELEL
L 

.HL 
HH 

EHEHH 
HH 
EHH 
EHEHEHEHEHVHEH 
EHVHEHEHEHEHEHVHH 
EHEHELEHHHHVH 

BIAS‘STATEMENT 
BIASED‘LOW 
BIASED LOW 
BIASED LOW 

BIASED HIGH 
BIASED HIGH 
BIASED HIGH 
BIASED~HIGH 
BIASED'HIGH 

1995-D4-D3 PAGE 31 
MTHOD CODING 
ICP

, GFAAS 
ICP/DIG HN03 
GFAAV 
ICP/MS FURNACE-AA 
ICP-AES(20) 
ICP 
ICP 
ICP-AES 
ICP-MS 
ICP 
ICP 
ICP 
ICP—MS 
ICP ICP-MS 
ICP/GFAA 
GFAAS



PAGE 32 
AQUATIC ECOSYSTEM PROTECTION BRANCH NATIONAL WATER RESEARCH INSTITUTE 

"REPORTED 
VALUE 

FPTM STUDY 0066 DATA SUMMARY 1995-04-03 

PARAMETER: 30091 zinc mg/L 
BURLINGTON'ONTARIO 

NWRI Ecosystem Interlab 0A for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0030 BASIC ACCEPTABLE ERROR= .0030 CONCENTRATION ERROR INCREMENT= 

SAMPLE _ 
1 2 4 .5 

REPORTED REPORTED ‘REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE »RANK 

F001 -004 10.50 .020 24.00 .023 19.00 .007 20.00 .025 19.50 
F003 .0034 6.00 .0202 29.00 .0236. 24.50 .0051 8.00) .0258 22.00 
F008 <-01 0.00 .02 24.00 . 2 4.00 ‘<.01 0.00 .02 2.00 
F009 .011 EH 23.00 .029 EH~ 31.00 .036 EH 30.00 .018=EH 25.00 .038 EH 30.00 
F010 .005 17.50 -019 13.00 .022 12.00 .006 14.00 .025 19-50 
F011 .0047 16.00 .0196 18.00 .0236 24.50 .0059 11.00‘ .025 19.50 
F013 <-02 0.00 .018 6.00 .022 12.00: <.02 0.00 .030 H- 29.00 
F014 .0024 1.00 .02 24.00 .02 4.00 .003 1.50 .022- 5.50 
F015 .004 10.50 -019 

_ 
13.00 .022 12.00 .005, 5.50 .024 13-00 

F016 .02 EH 24.00 .04 EH 32.00 .06 EH 31.00 .02 EH 26.00 -04 EH 31,50 
F019 <J002 0.00 .020 24.00 .023 19.00 .003 1.50 .023 :8,50 
‘F020 .004 10.50 .019 13.00 .023 19.00 .005 5.50 .024 13.00 
F024 .004 10.50 -019 13.00 .023 19.00 .006 14.00 .022 -5.50 
F025 .007 21.50 .020 24.00 .022 12.00 .005 5.50 -024 13.00 
F030 .006 20.00 .018 6.00 .023 19.00 .007 20.00 .023. 8.50 
.F031 <.0I, 0.00 .02 24.00 .02 4.00 <.01 V ‘0.00 :02 2.00 
F032 .003 3.50 .019 13.00 .022 12.00 .006 14.00 .025 19.50 
F033 ‘.0036 7.00 .0177 4.00 .0213 9.00 .0053’ 9.00 -0230 8.50 
F035 <.005 0.00 .017 3.00 .020 4.00 <.005 ‘0-00 .021 4.00 
F038 <.005 0.00 .019 13.00 .023 19.00 .007 20.00 .027 27.50 
F043 .004 10.50 .020" 24.00 -025 28.00 .007 20.00 .040 EH ’31.50 
F046 .005 17.50 .018 -6.00 .020 4.00 <.005 '0.00 .023 8.50 
F051 .0042 14.50 .0188 8.00 .0225 15-00 .0069 I7-00 .0241 ‘16.00 
F059 .003 3.50 .019 13.00 .023 19.00 .007 20.00 .026 24.00 
F061 <.005 0-00 -015 2-00 0.00 .008 24.00 .027 27.50 
F069 .003 3.50 .019 13-00 -021 7.50 .006 14.00 .024 :13.00 
F071 .003 3.50 .010 VL 1.00 .017 L 1.00 .005 5.50 .020 2.00 
F076 .0042 14.50 .0198 19.00 .0232 23-00 .0059 10-00 .0261 .26.00 
F080 .007 21.50 .020‘ 24.00 .024 26-50 .006 14.00 .026 24.00 
F088 .0052 19.00 .0219 30.00 .0273 29.00 .0075 23.00 .0246 17.00 
F089 .004 10-50 .019 13.00 .021 7.50 .004 3.00 .024 13.00 
F091 <.005 0.00 .020» 24.00 .024 26.50 <.005 0.00 .026 24.00 
MEDIAN _ 

CONC. .0040. .0190 .0230 .0060 .0243 

.1000 

5-50



1995-04-03 PAGE: 33 PARAMETER: 300.91 Zinc mg/L
_ 

SAMPLE 7 8 9 10 REPORTED REPORTED‘ REPORTED REPORTED 
EAB N0 VALUE RANK VALUE RANK 'VALUE ‘RANK VALUE RANK 
F001 .087 24.00 .096 24.50 .184 19.00 .258 20.50 
F003 .089 28.00 .100 30.00 .192 28.50 .271 31.00 
F008 .08 6.00 .09 9.50" .18 11.50 .24 4.00 
F009 .090 29.00 4095 21.50 .20 31.00 .255 17.00 
F010 . .082 13.00 H092 14.00 .18 11.50 .25 _10.00 
F011 .082 13.00 .0933 18.00 .182 16.50 .242 5.00 
F013 .087‘ 24.00 .096 24-50 .188 23.50 .259 22.00 
F014 .08 6.00 .09 9.50 .18 11.50 .25 10.00 
F015 .084 -17.00 .093 16.50 .182 16.50 .254 16.00 
F016 .11 EH. 32.00 .16 EH 32.00 .23 EH 32.00 .27 29.50 
F019 .081 10.50’ .092 14-00 .180 11.50 .258 20.50 
F020 .085‘ 20.00 .095 21.50 .183 18.00 .253 14.50 
F024 .085 20.00 .098 28.50 .19 26.00 .26 24.00 
F025 .082 13.00 .094 19.00 .180 11.50 .260 24.00 
F030 .080, 6.00 -087 2.00 .17 2.00 .25 10.00 
F031 -08 6.00 .09 9,50 .18’ 11.50 .25 10-00 
F032 .085 20.00 .093 16.50 .186 21.00 .256 18.50 
F033 .0791 3.00 .0889 5.00 .172 3.00 .237 3.00 
F035 .08 6.00 -09 9-50 .18‘ 11.50 .25 10.00 
F038 .088 26.00 .098 28.50 .192 28.50 -269 28.00 
F043 .087 24.00 .092 14.00 .18’ 11.50 .27 29.50 
F046 .084 17.00 .095 21.50 .191 27.00 .267 27.00 
F051 .0802 9.00 .0899 7.00 .1750 4.00 .2336 2.00 
F059 .083 15.00 .095 21-50 .186 21.00 .256 18.50 
F061 .091- 30.00 .101 31.00 .198 30.00 -278 32-00 
F069 .081 10.50 .088 3.50 .178 7.00 .253 14.50 
F071 .066 VL 1.00 .063.EL» 1.00 .009 EL 1.00 .008 EL 1.00 
F076 -0889 27.00 .097 26-00 .188 23.50 .262 26.00 
F080 .084 17.00 .089 ' 6.00 .177 6.00 .245 7.00 
F088 .0913 31.00 .0971 27.00 .186 21.00 .260 24,00 
F089 .078‘ 2.00 .088, 3.50 .176 5.00 .243’ ‘6.00 
F091 -086 22.00 .091 £2.00 .189 25.00 .251 13-00 
MEDIAN 
CONC. .0840 .0930‘ .1820 .2545



I

I 

2 

A " 1995-04-03 PAGE .34 
TOTAL AVERAGE N0.0F SAMLES SUMMARY 0F . 

«

» 

LAB NO. RANK RANK RANKED FLAGGING BIA$‘STATEMENT ‘METHOD conxuc 

F001 203_00 520.300 10 v ‘ICPMS 
F003 232.00 23.200‘ 10 . 

- 

. ICP 
F008 72.50 9.063 8 

V 

ICP
, 

F009 268.50 26.850 10 EHEHEHEHEHH BIASED HIGH 1cp(5) 
F010 142-00 14.200 10' . ICP 
F011 168.50 16.850 10 
F013 170400 21,2501 8 9 H ICP 
F014 84.50 8.450 10 
F015 137150 613.750 10 , 

ICP 
F016 302.00 30.200 10 EHEHEHEHEHEHEHEHEH - BIASED HIGH ICP 
F019 2111.50 »12.389 9 , 

L ICP 
F020 152550 15-250 10 , ICE 
.F024 163150 16¢350 10 . , 

/ ICP-AES 
F025 155.00 151500 10. ICE 
F030 99.00 9.900 10 ICP 
F031 78.50 90813 8= _AAs FLAME 
F032‘ 155-50 15-550 10- ICP-AES(20) 
F033 59.50- 5.950 10 VBIASED LOW ICP/DIG uuoa 

_ 
F035 59.50 7.438 8. 

~ ICP-AES 
F038 208.00 23.111 9 ICP 
F043 ~218.00 21g800 10 EH« ICPMS 
F046 '140.00 15 556 A9 ICP 
F051. 110.00- 11.000 101 ICP-MS 
F059 177.50 17.750 10 FAA 
,F061 201.50 254188 ~8 BIASED HIGH ICP 
F069 92.00 92200 10 ICP/MS 
F071 18.00— 1.800 10 VLL L VLELELEL ,31AsE0 Low FURNACE-AA 
F076 ,223.00‘ 221300 10 Ice-Ms 
F080 176.00 17.600 10 - ICP(6) e 

F088 243.00 24,300 10 ICP-MS 
F089 69.00 ,6.900 10 BIASED Low ICP 
F091 152.00 19.000 8 ICP 

OVERALL AVERAGE 4 RANK ‘IS 15''. 879



TOTAL AVERAGE NO.QF SAMPLES SUWMARY or 
I995'°4'°3 PAGE 35 

LAB N0- RANK RANK RANKED FLAGGING BIAS STATEMENT waraon CODING 
F071 18.00 1.800 10 VLLLVLELELEL BIASED LOW , _ 
F033 59.50 5.950 10 BIASED Low §g§§3§§.§fio3 
F089 69.00 6.900 10 BIASED Low Icy 

7.438 8 ICP_AEs 
F014 84.50 8.450 10 
F008 72.50 9.063 8 ICP 
F069 92.00 9.200 10 ICP/Ms 
F031 78.50 9.813 8 AAS FLAME 
F030 99.00 9.900 10 ICP 
F051 110.00 11.000 10 IcP_M5 
F019 111.50 12.389 9 L Id? 
F015 137.50 113.750 10 I¢P 
F010 142-00 14.200 .10 ICP 
F020» 152.50 .15.25D 10 ~ Icy 
F025- 155.00 15.500 10 ICP 
-F032 155.50 15.550 10 IcP_AEs(2o, 
F046 140-00 ‘15.556 9 ICE . 

F024 163.50 16.350 10 ICP_AEs 
F011 168.50 16.850 10 3 

F080 176.00 17.600 10 IcP(5) -
; 

F059‘ 177.50 17.750 10 FAA ' 

F091 152-00 19.000 8 ICP 
'F001 203.00 20.300 10 ICPMS 
.F013 170.00 21.250 8 H , ICP 
F043 218.00 21.800 ’10 _EH ICPMS 
F076 223.00 .22.300 10 IcP_MS 
'F038 208.00 23.111 9 _ ICP 
.F003 232.00 23.200 10 Icy 
F088 243-00 24.300 ’10 IcP_Ms_ 
,F061 201.50 ' 25.188 8 

_ 
313539 HIGH ICP 

F009 .268.50 25.850 10 EHEHEHEHEHH BIASED HIGH ~ Icp(5) 
E016 302.00 30.200 10 EHEHEHEHEHEHEHEHEH BIASED HIGH. Icp 
OVERALL~AVERAGE 
RANK IS 15.879 

Zinc



‘FPTM STUDY 0066 DATA SUMMARY 
I 

1995404-03 PAGE 36 
PARAMETER: 38091 St=r0nt:ium mg/L AQUATIC -ECOSYSTEM PROTECTION BRANCH‘ 

VNWRI Ecosystem Interlab 0A for Trace Metals 
?NATIONAL,WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO. ' 

LOWER LIMIT FOR USE OF BASEC ACCEPTABLE ERROR= .0050 BASIC ACCEPTABLE ERROR; .0050 CONCENTRATION ERROR INCREMENT= .1000 

SAMPLE -1 
. 

2 3 
, 

' 

4 5 6 
REPORTED -REPORTED 

‘ 

REPORTED REPORTED REPORTED; REPORTED 
LAB NO VALUE "RANK VALUE RANK VALUE RANK VADUE 'RANK’ VALUE" RANK VALUE ‘RANK 

F001 .019 9.50 .105 14.00 .048 7.00 .046 13.00 .447 15.00 .041 18.00 
F003 .0183 5.00 .103 11.00 .0485 10.00 .0455 11,00 .437 12.50 .0418 22.00 
F009 .018 3.00 .106 16.00 .050 17.50 .047 16-50 .45 16.00- .041 ’18.00 
B010 .016 1.00 .094 1.00 .043 2.00 .041_ ‘2.00 .40 3.00’ .035" 2.00 
F011 .0192 13.00 .104 12.00 .0488. 11.00 .0454 10w00 .404 4.00 .0393 8.00 
F015 .02 16.50 .109 19.50 .051 ' ,20.00 .047 16.50 .459 19.00 .041 18.00 
E016 .03 VH 22.50 .13 VH 23.00. .07 EH 23.50 .07'EH 23.50 .55 EH 23.00. .06 EB 24.00 
F020 .018 3.00 .101 8-00 .046 4.00 _.043 '3.50 .417 ~ 8.00 .038 4.50 
E024 .019 9.50 .10 5.00 .048 7.00 .046 13;00 .38 L 2.00 .036 3.00 
F025 .020 16.50 .108 17.50 .049 13.50 .047 16.50 .443 14.00‘ .040 12.50 
F030 ' .019 9.50 .10, 5.00 .049 .13.50 .045 7.00 .043 EL 1.00 .041 18-00 
F032 .019 9.50 .105 14.00 .048 

‘ 

7.00 .045_ 7.00 .415 6.00 4040 12.50 
F033 .0190 9.50 .101 8.00 .0476‘ 5.00 .0447 5.00 .416 7.00 .0392 7.00. 
F035 .020 16.50 .105 14.00 .049 '13.50 .045 7u00 .437 12.50 .039 6.00 
F038 .023 21.00 .109 19.50 .053 22.00 .050 21500 .457 18.00 c043’ 23.00 
F043 .02 16.50 .11 21.00 .05 ’17.50 .05 21-00 .46 :20.00 .04 12.50 
F046 ,.020 16-50 .108 17.50 .050 » 17.50 .047 16.50 .453 '17.00. :041 18.00 
F059‘ .02 16.50 .10 5.00 .05 17.50 .04 _1.00 .42 9.00 .04 12.50 1 

F068 0-00 .098 2-00 .042 1.00 .050 21.00 .490 H 22.00 .024 VL, '1.00. ‘ 

F069 .018 ‘3-00 .099 3-00 .045 3.00 .043 3-50 .427 110.00 .038 4.50 . 

F076 .0189 6.00 .102 10.00 .0483 9.00 .0453 . 9.00 .410 5.00 .0395 '9.00 
F080 .019 '9.50 .101 8.00 .049 13.50 .046 13:00 .431 ‘11.00 .040 12.50 
F088 .021 20000 .111 22.00 .0517 

_ 
21.00 .0483 19.00 .465 -21-00 .0415 21.00 

F091 .03 VH- 22.50 .15 EH. 24.00 .07~EH 23.50 .07 EH 23-50 .64 EB 24.00 ' .04 f2-50 
MEDIAN

~



’ 1995-04-03 PAGE 37 
PARAMETER: 38091 strontium mg/L 
SAMPLE 7 8 

;
9 

vREPORTED ’REPQRTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .101 18.00 .119 8.50 .207 .10.00 .296 14.00 
F003 .102 20:00 .125 18.00 .215 18.50 .309 19.00 
F009 .100 15.00 .121 13-00 .21 14.50 .30 15.00 
F010 .088 1-00 .11 .1.00 .19 1.00 .27 2.00 
F011 .0939 3.00 .118‘ -5.50 .197 2.00 .272 , 3.00 
F015 .102 20.00_ .125 18.00 .215 18.50 .307 18.00 
F016 .13 EH 24.00 .16 EH 24.00 .26 EH 24.00 .38 EH 23.50 
F020 .094 4-00 .116 2.50 .200 5.50 .284 5.50 
F024 .096 7.00 -12 11.00 .20 5.50 .28 4.00 
F025 .099 12.00 .122 14.00 .208 12.00 .301 16.00 
F030 .097 9.50 .12 11.00 .21 14.50 .29' 9.50 
F032 .098 11.00 .118‘ 5-50 .207 10.00 .293 11.50 
F033 .0958 6.00 .118 .5.50 .203 8.00 .288 7.00 
F035 .097 9.50 .119 8u50 .207 10.00 .295 ,13.00 
F038 .102 20.00 .125 18600 .218 =20.00 .312 21.00 
F043 .10 15.00 .12 11.00 .21 14.50 .31 20.00 
F046 .100 15-00 .124 15-50 .213 =17.00 .304 17.00 
F059 .09 2.00 .14 H 22.00 .21_ ,14.50 .29 9.50 
F068 .116 H" 23.00 .127_ 20.00 .251 VH 23.00 .244 L 1.00 
F069 .095 5.00 .116 2.50 .200 5.50 .289 8.00 
F076 .0963 8.00 .118 5.50 .198 3.00 .284 5.50 
F080 .100 15.00 .124 15.50 .200 5.50 .293 11.50 
F088 .103 22.00 .128 21.00 .221 21.00 .316 22.00 
F091 .10 15.00 .15 VH 23.00 .25 VH 22.00 .38 EH 23.50 
MEDIAN 
CONC. .0995 .1205 .2090 .2940 

' .EOTAL AVERAGE N0-0F SAMPLES SUMMARY OF 
LAB N0. RANK RANK RANKED FLAGGING 31As.sTArEMENT METHOD coD1NG 
F001 127.00 12.700 10 — ICPMS 
F003 147.00 14.700 10 ICP 
F009 144-50 14.450 .10 ICP(5) 
F010 16.00 1.600 10 BIASED LOW ICP 
F011 71.50 7.150 10 
F015 . 184.00 18.400 10 ICP 
F016 235.00 23.500 10 VHVHEHEHEHEHEHEHEHEH BIASED HIGH ICP 
F020 48.50 4.850 10 BIASED LOW ICP 
F024 67.00 6.700 10 L ICP—AES 
F025 144.50 14.450 10 ICP 
F030 98.50 9.850 10 ‘ EL ICP 
F032 94.00 9.400 10 ICP—AEs(20) 
F033 68.00 6.800 10 . ICP/DIG HNO3 
F035 110.50 11.050 10 ICP4AEs 
F038 203-50 20.350 10 BIASED HIGH ICP 
F043 169.00 .16.900 10 ICPES 
F046 167.50 16.750 10 ICP 
F059 109.50 10.950 10 H ICP 
F068 114.00 '12.667 9 H VLH VHL. IC 
F069 48.00 4.800 V10 -BIASED LOW ICP 
F076 70.00 7.000 10 ICP—MS 
F080 115.00 11.500 10 ICP(6) 
F088 210.00 21.000 10 BIASED HIGH ICP-MS 
F091 213.50 .21.350 10 VHEHEHEHEH VHVHEH- BIASED HIGH .ICP 

OVERALL AVERAGE 
RANK IS‘ 12.452



' TOTAL 
LAB'N0. ‘RANK 

»F010 16.00 
F069" 48.00 
VF020 48_50 
F024 67.00 
F033 68.00 
F076 70.00 
F011- 71-50 
E032 94.00 
F030 98.50 
F059 109.50 
F035 110.50 
F080 115.00 
F068 114.00 
F001 127.00 
F025 144.50 
F009 144.50 
F003 147.00 
F046 167.50 
-F043 169.00 
F015 134.00 
VF038 203.50 
.F0B83 210.00 
F091 213.50 
F016 235.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 

N0.0F SAMPLES 
RANKED 

SUMMARY or 
FLAGGING 

HVLHVHL 

VHEHEHEHEHVHVHEH 
VHVHEHEHEHEHEHEHEHEH 

BIASWSTATEMENT 
VBIASED Low BIASEDVLOW 
BIASED Low 

BIASED HIGH 
BIASED HIGH 
BIASED HIGH 
BIASED HIGH 

'1995—o4-03 
» 

PAGE‘ .33 

METHOD CODING 
ICP 
ICP 
ICP 
ICP-AES 
ICP/DIG.HN03 
ICP-MS 
ICP-AES(20) 
ICP 
ICP 
ICP-AES 
ICP(6) 

Strontium



FPTM' STUDY 0066 DATA SUMMARY 
PARAMETER: 42091 Molybdenum mg/L 

NWRI Ecosystem Interlab GA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0020 BASIC ACCEPTABLE ERROR= 

SAMPL 1 2 
_ 

REPORTED REPORTED REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE 
F001 .0005 4A00 .0021 13.50 .0023 9.00 .006 F003 .0005 4.00 .0024 8.50 .0022 8.00 .0054 F009 .0011 6.00 .0025 11.50 .0015 1.00 .0055 F010 <.001 0.00 .002 4.00 .003 13.00 .006 F011 .0005 4n00 .0025 11.50 .0024 10.00 .0056 F015 <.01 0.00 <.01 0.00 <.01 0.00 <.01 F016 0.00 .01 EH 18.00 0.00 F019 <.005 0.00 <.005 0a00 <.005 0.00 <.005 F020 <.004 0.00 <.004 0.00 <.004 0.00 <.004 F024 <.001 0.00 .002 4.00 .003 13.00 .006 F025 <.003 0100 .005 H 16.00 <.003 0.00 .006 F030 <.02 0400 <.02 0.00 <.02 0.00 <.02 F032 <.001 0.00 .002 4:00 .002 3.50 .006 F033 .0004 1.00 .0024 8.50 .0020 6.00 ‘.0054 F035 <.003 0.00 <.003 0-00 <.003 0.00 <.003 L F038 <.001 0.00 .002 4.00 .002 3.50 .005 F043 .055 EH 8.00 .008 EH 17.00 .003 13.00 .009 H E046 <.001 0.00 .002 4.00 <.001 0.00 .004 F051 .0025 7.00 -0047 H 15.00 .0041 15.00 .0071 F059 <.001 0.00 .002, 4.00 .002 3.50 .006 F061 <.05 0.00 (.05 0u00 0.00 <.05 F069 <.001 0.00 .002 4.00 .002 3.50 .006 F076 <.001 0.00 .0027 13r50 .0024 11.00 .0058 F080 <.005 0.00 <.005 0100 <.005 0.00 .006 F088 .0005 2.00 .0024 10.00 .0021 7.00 .0055 E091- <.01 0.00 .03 EH 19.00 <.01 0.00 .02 EH MEDIAN 
CONC. .0005 .0024 .0022 .0060 

.0020 

0.00 

5.50 
19.00 

1995-04-03 PAGE 39 
AQUATIC ECOSYSTEM PROTECTION BRANCH NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON«ONTARIO 

CONCENTRATION ERROR INCREMENT= .1000 

5 16 
REPORTED REPORTED 
VALUE RANK VALUE RANK 

.019 17.50 .032 22.00 
c0176 9.00 .032 22.00 
c019 17.50 .030 14.00 
4017 7.50 .029 10.00 
.0188 15.00 .0307 18.00 
.02 21.00 .03 14.00 
.01 EL 1.00 .01 EL 2.00 
.016 5.00 .027 8.50 
.014 L 3.00 .024 L 6.00 
.018 12.00 .038 VH 25.00 
.018 12.00 .030 14.00 
.02 21.00 .03- 14.00 
.019 17.50 .031 19.00 
.0177 10.00 .0303 17.00 
.016 5.00 .020 EL 4.50 
.016 5.00 .026 7.00 
.012 VL 2-00 .013 EL 3.00 
.018 12.00 .032 22.00 
.0201 23400 .0319 20.00 
.026 EH 24,00 .043 EH 26.00 

<.05 0-00 .006 EL 1.00 
.019 17.50 .027 8.50 
.0186 14.00 .0326 24.00 
.020 21-00 .030 14.00 
.017’ ‘7.50 .0295 11.00 

<.01 EL 0.00 .02 EL 4.50 
.0180 .0300



. 

. 1995r04-03 
PARAMETER: 42091 Molybdenum mg/L 

PAGE 40 

SAMPLE 7 8 9 10 
REPORTED’ 

V ‘ 

REPORTED REPORTED REPORTED
. 

LAB N0 VALUE RANK VALUE‘ RANK‘ VALUE ‘RANK VALUE RANK 

F001 .118 18.00 .096 20.00 .156 16.00 .361 19.00 
F003 .120 21.00 .101 24.00 .145 8.00 .374 22.00 
F009 .115 12.50 .094 14.50 .158 19.00 .34. 7.50 
»F010 .11 "7.50 .094 14.50 .15v 10.00 .35 14.00 
F011 .112 11.00 .0944 16.00 .153 13-00 .337 6.00 
‘F015 .11 7.50- .09 7.50 -13 L 4.50 .35 14.00 
.F016 .09 VL 2.00 .07 EL 3.00 .13 L 4.50 .34 7.50 
,F019 .116 4.50 .093 12.50 .152; 12.00 .351 16-00 
_E020 .096 L 3.00 .085 4.00 .137 6-00 .319 3.00 
'F024 .12 21.00‘ .10 22.00 -11 24.00 .37 21.00 
F025 .116 14.50 .095 18.00 .157‘ 18.00 .364 20.00 
F030 .11 7.50 .09 7.50 .16 21.00 .35 14.00 
‘R032 .117 16.50 .093 12.50 .156 16.00 .347 11-00 
F033 .110. 7.50 .0923 11.00 .128 VL 3.00 .304 L 2.00 
E035 .121 23.00 .091 10.00 .155‘ 14.00 .376. 23-00 
F038 .124 24.00 .098 21.00 .156 16-00 .349 12-00 
F043 .13 H 25.00 .038xEL 1.00 .080‘EL- ‘1.00 0-00 
F046 .12 21.00 .095. 18-00 .16 21.00 .36 17.50 
F051 .1199 19.00 .1007 23.00 -1621 23.00 .1248 EL 1.00 
F059 .144 EH 26.00 .126_EH 26.00 .218 EH 26.00 .381 24.00 
F061 .086 EL 1.00 .067 EL 2.00 .125 VL 2-00 -329‘ 4.00 
F069 .105‘ 4.00 -095, 18400 .160 21.00 .360 17.50 
F076 .115 12.50 .0909 9.00 .149 9.00 .343. 10.00 
F080 .117 16.50 .088 6.00 .151 11.00 .341 9.00 
F088 .110 7-50 .0863 .144 7.00 .334 ,5.00 
F091 .11 7.50 .11 H 25.00 .18 VH 25.00 .39 H 25.00 
MEDIAN _ 

CONC. .1155 .0935 .1540 .3500 

. 
TOTAL AVERAGE 'N0;OF SAMPLES SUMMARY OF 

LAB N0. RANK RANK ‘RANKED FLAGGING BIAS STATEMENT - METHOD.CODING 

F001 151.50 15.150 10 means 
F003 130.00 13.000 10 Ice 
5'-009 109.00 10. 900 10 Icp (5.) 
F010 93.00 10.333 9 Icp 
F011 112.50 11.250 10 
F015 68.50 11.417 ‘ 6 L b 

ICP 
F016 38.00 5.429 7 EH ‘ELELVEELL BIASED LOW ICP 
F019 68.50 11.417 6. Ibp 
F020 25.00 4.167 6 L L L BIASED LOW ICP 
F024 154.50 17.167 9 VB. 1cp—AEs 
F025 125.00 15.625 8 -H Icp 
F030 85.00 14.167 6 Icy 
F032 112.50 12.500 9 ICP-AESJZO) 
.F033 69.50 6.950 10 V 

VLL ICP/DIG-HNO3 
F035 79.50 13.250 6 L EL 1cp—AEs 
F038 94.50 10.500 9 , 

GFAAS 
F043 88.00 9.778 9 EHEH‘ H VLELH ELEL ICPMS 
F046 116.50 14.563 8 

V 

ICP/GFAA 
:F051 163.00 16.300 10 ’EL ICP-MS 
F059 172.00 19:111 9‘- EHEHEHEHEH= BIASED HIGH GFAA 
.F061. 10.00 2.000 5 ELELBLVL BIASED-LOW ICP 
_F069 106.50 11.833 9 Icp/us 
F076 110-00 12-222 9- ICP—MS 
F080 90.00 12.857 7 ICP(6) 
F088 67.50 >6.750 10 .;CP-Ms 
F091 125.00 17.857 7 EH EHELEL H VHH LICP



OVERALL AVERAGE 
RANK IS 

F059 

TOTAL 
RANK 
10.00 
25.00 
30.00 
67.50 
509.50 
884.00 
93.00 
94.150 

109.00 
112-.-so 
68.50 
68.50 

‘106.5O 
110u0O 

OVERALL AVERAGE 
RANK IS 

11.986 

AVERAGE 
RANK 
2w00O 
4.167 
5.429 
63750 
60950 

N0.0F SAMLES 
RAN KED

H 

P-' 

H
. 

w~nnoqu:qauao~nnmuMmm 

SUMMARY OF 
FEAGGING 
ELELELVL LLL 
EHELELVLELL 
VLL 
EHEHHVLELHELEL 

H
. HEL 

VH 
EHEHELELHVHH 
EHEHEHEHEH 

1995-04-03 PAGE 41 

VBIAS STATEMENT METHOD conruc 
BIASED LOW ICP 
BIASED LOW ICP 
BIASED Low ICP 

ICP-Ms 
ICP/DIG HNO3 
ICPMS 
ICP 
GFAAS 
ICP(5) 
ICP 
ICP 
ICP/MS 
ICP*MS 
ICP-AES(20) 

(6) 

BIASED HIGH GFAA 

Molybdenum



srumr 0066 DATA SUMMARY FPTM 1995-D4HO3 PAGE 42 

PARAMETER: 48091 cadmium m9/L AQUATIC ECOSYSTEM-PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 

‘ 

_ ,, BURLINGTON ONTARIO 
NWRI Ecosystem Interlab QA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0015 ‘BASIC ACCEPTABLE ERROR= .0015 CONCENTRATION ERROR INCREMENT= .1000 

SAMPL 1 2 3 4 5 6 
REPORTED REPORTED‘ REPORTED REPORTED REPORTED REPORTED 

LAB N0 VAEUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

,F001 .0001 4.00 .0012; 13.00 .0009 v5.50 .0024 10.00 .016 14.00 .012 18.00 
F003 .0001 4;00 .0010 5.00 .0008 2-00 .0021 -8-00 .0168 19.00 .013 24-50 
F008 <.001_ 0.00 .001 5.00 .001 11.00 .003 19.50 .017 23-50 .013 24.50 
F009 .0001 4.00 .0014 17.50 .0010 11.00 .0029 15.50 .018 28.50 .012 18.00 
F010 <.002 0.00 .002 21.00 .002 19.50 .004 25.50 .017 23.50 .013 24.50 
F011 .0004 9.00 .0013 16.00 .001 11-00 .0026 13.00 .0167 18.00 .0118 12-50 
F013‘ <.005 0.00’ <.005 0.00 <-005‘ =0.00 .005 Hv 27.00 .017 23.50 .014‘ 29.00 
F014 0.0T 2.00 .001 5.00 .0008 2-00 .0027 14.00 .0178 27.00 .0129 22.00 
F015 <.005 0.00 <.005 0.00 <.005 0.00 <.005 0.00 .017 23.50 .012 18.00 
F016 .01 EH 11.00 .01 EH‘ 23.00 .01 EH 22-00 .01 EH 28-00 -03 EH 33.00 .02 EH 32-00 
-F019 <.002 0.00‘ <.002 0.00 <-005 0.00 <.002 -0.00 .016 14-00 .010 3-00 
F020 <.002 0.00 <.002 0.00 <.002 0.00 <.002 0.00 .016 14uO0 .011 7.00 
F024 <.001 0.00 .001 5.00 .001 11-00 .003v 19.50 .014 ‘3.00 .010 3.00 
F025 <.003 0.00 <.003‘ 0.00 <.003' 0.00 .004. 25.50 .014’ V3.00 .012 18.00 
F030 <-002 0.00 <.002’ 0.00 <-002 0.00 -002: 4.50 .015; 

_ 
5.50 .011 7.00 

F031 <.0002 0.00 .0011 10.00 .0008 2.00 .0017 1.00 .0015 EL 1.00 .012 £8.00 
F032 <.0005 0.00 .0012 13.00 .0010 11.00 .0023 9.00 .0155 8.50 .0116 11.00 
F033 <.0002 0.00 .0013 15.00 .0011 17.00 .0025 11.00 .0152 7.00 .0114 £0.00 
F035 <.002 0.00 <.002 0.00 <.002 0-00 .002 4.50 .016 14.00 <.004 EL 0.00 
F038 »<.0002 0.00 .0016 20.00 .0012 18.00 .0033 23.00 .0156 10.00 .0112 9.00 
F043 <.0005 0.00 .001 5.00 .001 11.00 .003 19.50 .018 28.50 .013 24.50 
F045 <.001 0-00 .001 5.00 .002 19.50 -003 19.50 .017 23.50 .014 29.00 
F048 .0002 7.50 .0014 17.50 .0010 11.00 .0030 19.50 .0215 VH 32.00 .0132 27.00 
F051 .0002 7.50 .0012 13.00 .0009 5,50 .0035 24.00 .0155 8.50 .0109 5.00 
"F059 <.001 0.00 .001 5.00 .001 11.00 .002 4.50- .015 5.50 .012 18.00 
F061 <.005 0:00 .003 H 22.00 

> 

0.00 .002 4.50 .016 14.00 .009 L 1.00 
F069 <.001 0a00 .001 _5.00, <.001 0.00 .002 4.50 .016 14.00’ .011 7.00 
F071 .001 10.00 .001 V5-00 .001 11.00 .002 4.50 .019 H 30.00 .016 VH 31.00 
F076 <.0001 0.00 .0012 11,00 .0009 4.00 .0025 12.00 .0169 20.00 .0119 14.00 
E080 <.002 0-00 <.002 0.00 <.002 0.00 <.002 0.00 .016 14.00 .012 18-00 
F088 .0001 6.00 .0014 19.00 .0010 16.00 .0029 15.50 -017 23.50» .0118 12.50 
F089 -.002T L 1.00 .001W. 0.00- .003T H 21.00 .003T‘ 19.50 .02 H 31.00 .01 3.00 
F091 <.004 0.00v <.004 0.00 <.004 0.00 <.004 0.00 .014 3.00 .014. 29.00 
MEDIAN 
CONC. .0001 .0012 .0010 -0028 .0160 .0120



I 1995-04~03 PAGE 43 
PARAMETER: 48091 Cadmium mg/L 
SAMPLE 7 8 

. 

~ 9 10 REPORTED REPORTED REPORTED ’ REPORTED 
LAB‘N0* VALUE RANK ' VALUE RANK VALUE RANK VALUE RANK 
F001 ' .032 16.00 .036 18.50 .059 18.00 .094 11.00 
F003 .034 24.00 .039 .26.50 .062 25.00 .100 ‘25.00 
F008 .032 16.00 .039 26.50 .06 21.50 .09 5.00 
F009 .033 20x00 .042 H 31.00 .057 9.00 .093 8.00 
F010 .031 11.00 .035 10.00 .056 7.00 .094 11.00 
F011 .0309 8.00 .0359 14.00 .0573 11.00 .0946 14.00 F013 .033 20.00 .035 10-00 .057 9.00 .098 21.00 
F014 .038 H 31.00 .041 H 30L00 .066 30.50 .107 H 31.00 
E015 .033 20.00 .036 18.50 .059 18.00 .097 19.00 
F016 .04 VH 32.00 .05 EH‘ 32.00 .07 VH 32.00 .11 H 32.00 
E019 .031 11-00 .036 18.50 .059 18.00 .101 28.00 
F020 .031 11.00 .035 10.00 .057 9.00 .094 11.00 
F024 .034 24.00 .036 18450 .060 21.50 .099 i22.50 
F025 .030 5.00 .036 18.50 .058 14.50 .099 22.50 
F030 .028 1.00 -032 3.00 .051 L 2.00 .084 L 2.00 
F031 .035 127.50 .0375 24.00 .05 L 1.00 .10 25.00 
F032 .0314 14.00 .0345 

V 

7.00 .0574 12.00 .0942 813.00 
F033 .0300 5.00 

. 
.0339 6.00 .0548 4.00 .0894 3.00 

F035 .031 11-00 .016 EL 2.00 .062 ,25.00 .095 15.50 
F038 .0300 5.00 .0360 18.50 .0576 13.00 .101 28.00 
F043 .035 27.50 .039 26.50 .062 §25.00 .10 25.00 F046 .035 27.50 u039 26.50 .063 27.50 .104 30.00 
F048 0.00 0.00 0.00 0.00 
F051 .0295 2.00 .0330 4.50 .0529 3.00 .0238 EL 1.00 
F059 .037 H 30.00 .012 EL 1.00 .065 "29.00 .096 17.00 
F061 .034 -24.00 .036 18.50 .063 27.50 .101 28.00 F069 .030 5.00 .036 18.50 .055 5.50 .093 8.00 
F071 .032 16.00 -035 10.00 .066 30.50 .095 15.50 F076 .0325 18.00 .0356 ' 13.00 .0587 16.00 .0971 20.00 
F080 .031 11.00 .033 4.50 .055 5.50 .090 5.00 
F088 .0335 22.00 .0367 23.00 .058 14.50 .0969 18.00 F089 .03 5.00 .04 29.00 .06 21.50 .09 5.00 
F091 .035 {27.50 .035 10.00 .060 21.50 ‘ .093 8.00 
MEDIAN 
CONC. .0320 .0360 .0588 .0955



. TOTAL 
LAB-NO. RANK 
F001 120.00 
0003 163100 
0000 ,152150 
F009 162.50 
00101 153.00 
0011_ 126.50 
.0013 .139.50 
.0014 194.50 
0015 117.00 
E016 277.00 
0019 92.50 
F020 02.00 
0024 120.00 
F025 107.00 
F030 25.00 
F031 109.50 
F032 90.50 
F033 70.00 
0035 72.00 
F038 144-50 
0043- 192,50 
F046 200.00 
F048‘ 114050 
F051 74.00 
F059 5121.00 
F061 139.50 
F069 67.50 
F071 163.50 
F076 120.00 
F080 50.00 
F088 170.00 
F009 136.00 
F091 99.00 
OVERALL AVERAGE RANK'IS 

19.003 
7.400 

13.444 
17.430 
0.430 

16.350 
14.222 
9.667 

17.000 
15.111 
16.500 

15.110 

NQ.OF SAMPLES 
RANKED 

L0 
10 

H

.

H 
mmomwommmomwwwmqwwqqwom 

I-‘ 

SUMMARY 00 
FLAGGING BIAS STATEMENT

H 

_ 

H-H H 
EHEHEHEHEHEHVHEHVHH BIASED H1GH 

L L BIASED Low 
VEL‘ L 

EL EL 

VH 
EL BIASED Low 

H EL 
H L 

H VH 

L H‘ R 
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METHOD CODING 
ICPMS 

ICP 
ICP 
ICP 
ICP 
100 
ICP—AE5 
100 
ICP 
GEAAS 
IcP—AEs420) 
ICP/DIG HN03 ICP4AE5 
GFAAS 
ICPMS 
ICP/GFAA 

ICP 
ICP/MS 
FURNACE—AA 
ICP-MS 
ICP(6) 
ICP-MS 
ICP 
ICP



1995-o4—03 PAGE 45 
A TOTAL AVERAGE N0.0F SAMLES SUMMARY 0E 

LAB NO. RANK RANK RANKED FLAGGING' Q BIAS STATEMENT METHOD CODING 
E030 .25.00 3.571 7 LL BIASED Low ICP E051 74.00 7.400 10 EL BIASED LOW ICP-MS 
E069 67.50 8.438 8 'ICP/MS 
E033 78.00 8.667 9 ICP[DIG HNO3 E080 58.00 9.667 6 ICP(6) E020 62.00 10.333 6 ICP E032 _98.50 10.944 9 ICP—AES(20) E035 ‘72.00 12.000 6 ELEL .ICP-ABS E031 109.50 12.167 9 ELL GEAAs E011 126.50 12.650 10 
E001 128.00 12.800 10 ICPMS E059 121.00 13.444 9 HEL GFAA 
E024 128.00 14.222 9 Icp-Ans E076 128.00 14.222 9 - Ice-Ms 
E089 136.00 15.111 9 ' LHH ICP E025 107.00 15.286 7 ICP E019 92.50 15.417 6 ICE F038 144.50 16.056 9 eEAAs E009 162.50 16.250 10 H GE E003 163.00 16.300 10 ICP E071 163.50 16.350 10 HVH - FURNACE-AA 
E091 99.00 16.500 - 

' ICP E008 152.50 16.944 9 ELAME AA/GF E010 153.00 17.000 9 ICP F088 170.00 17.000 10 ICP-MS 
E061 139.50 17.438 '8 HL ICP E048 114.50 19.083 6 ’VH‘ GFAAS E014 194.50 19.450 10 HHH 
E015 117.00 19.500 6 ICP 
FOI3~ 139.50 19.929 7 H _ ICP E043 192.50 21,389 9 ICPMS E046 208.00« 23.111 9 . ICPIGFAA E016 277.00- 27.700 10 EHEHEHEHEHEHVHEHVHH BIASED HIGH ICP 
OVERALL AVERAGE 
RANK I S 1 5 . 1 7 0 

‘ Cadmium



FPTM STUDY 0066- VDATA SUMMARY 1995r04-03. PAGE 46 

PARAMETER: 56091 Barium MG/L AOUATIC‘ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON'ONTARIO 

NWRI Ecosystem Interlab QA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= -0030 BASIC ACCEPTABLE ERROR= .0030 CONCENTRATION ERROR INCREMNT= .1000 

SAMLE 1 2 3 4 5 5 
' REPORTED REPORTED REPORTED REPORTED‘ REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK .VALUE RANK VALUE RANK VALUE RANK 

‘F001 .003 13.50 .015 v19.00 .0085 _17.50 .013 12.50 A029 8.50 .026 15.50 
F003 .0028 7.00 .0150 19.00 .0085 17.50 .0134 17.00 .0302 17.00 .0264 18.00 
F008 <.05 ‘ 0.00- <.05 0.00 <.05 0.00 <.05 0.00- <.05 0.00 <.05 0.00 
F009 .003 13.50 .014 7.00 .009 20.50 .014 23.00’ 3032 23.50 .027 21.00 
F010 .003 .13.50 .015 _19.00 -008 

V 

9.00 .014 23.00 .030 13.00‘ .026 15.50 
F011 .0029 8.00 .0141 11.00' .008 9.00 .0124~ 7.00 -0284 6.00‘ .0245 5-00 
F014 0.00T 1.00 n015T 19.00 .008T »9.00 .014T 23.00 .03T 13.00: .025T 8.00 
E015 .003 ‘13.50 .015 19.00 .009 20.50 .014 23.00 .031 20.50 .027 21.00 
F016 .01 EH 21.00 .02 H 28.50. .01 24.00 .02 VH 29.00 .04 VH 29.00 .03 26.00 
F019 <-002 0.00 .015 19.00 .010‘ 24.00 .014 23.00 .032 23.50‘ .028 23-00 
F020 .002 V3.00 .013 2.00 .007 3550 .012 4.50 .027 2.00" .023 2.00 
F024 .003: ‘13.50 u014_ 7.00 4008 9.00 .013 ,12.50 .024 L 1.00‘ ' .023 2.00 
F025 <}01 V 0.00 .02 H 28.50 <.01, 0-00 .01 1.00 .03: 13.00 .03 26.00 
F030 .006 20.00 -O17_ 26.50 .009 20.50 .013 12.50 .039 VH1 28.00 .030 .26-00 
F031 .003 13.50 .014 7.00 .008 9.00 .014 -23.00 .032 23.50‘ .024 4.00 
F032 .003 13-50 .015‘ 19.00 .008 9.00 .013 12.50 .028 4.00 .025 8.00 
F033 .0028- 6.00 .0145 12.00 .0082 15.00 .0129 9.00 .0290 8.50v .0253 11.00 
‘F035 ‘<.002 0300 .013 2.00 <.002 VL 0400 .012 4.50 .028 4.00 ,.034 V8 29.00 
F038 .<.010 [0000 .014 7.00 <.010 0,00 ' .014 23.00 .032 ' 23.50 .027 21.00 
F043 .003 13.50 .017 26.50 .010 24.00 .014 23.00 .034. 26.00 .030 26.00 
F046 .003 13.50 .015 19.00 

_ 
.009 20.50 .013’ 12.50 .030 _13.00 .025 8_00 

F051 .0032 19400 .0157 24.00 .0067 2.00 .0139 18.00 - .0302 17.00 -0258 13.00 
F059 <.01 0.00 .013 2.00 <.01 0.00 .012~ 4-50 .030 13.00 .026 15-50 
E061 <.005 0.00 .015 19.00 .008 ‘9.00 -015‘ 28.00 .036 H 27.00 .030- 26.00 
F068 . 0.00 0.00 0.00‘ 0.00 ‘ 0.00 0.00 
F069 .003 13.50 .014 7.00 .008 9.00 .012 4.50 .029 8.50 .026 15-50 
F076 — .0027 4,00: .0147 13.00 .0084 16.00 .0131 16.00 .0302‘- . 17.00 .0255 I2;00 
F080 <.002 0.00 -014 7.00 .008 9.00 .013 12,50 :.029.., 

i 
8.50 .025 8-00 

F088 .0028 5.00a .0149 ‘14.00 .0081 14.00 .0126 8.00 *.0304?f=' 19.00 .0265 19.00 
F089 -001T 2.00 .016. 25.00 .007 3.50 .011 .2.00 _;.028.v» 4-00 .023 =2400 
F091 <.003 0.00 .014 7.00 .006 1.00 .014‘ 23-00 -j *.031fi' 20.50 -025 8.00 
MEDIAN 
CONC. .0030 .0150 .0080 .0130 .0300 .0250

0



PARAMETER: 56091 Barium MG/L 
SAMPLE 7 < 8 10 

REPORTED REPORTED REPORTED’ REPORTED 
LAB NO VALUE, RANK VALUE ‘RANK VALUE RANK VALUE RANK 
F001 .053 17.50 .080 20.00 .092 18.00 .163 19.00 
F003 .0568 28.00 -0797 16.50 .0947 21.00 .163 19.00 
.F008 .05 6.00 .08 ‘20.00 .09 12.00 .16 15-50 
F009 .054 22.00 .081 23.50 0090 12.00 .159 13.00 
F010 .052 13.50 .077 12.00 .090 12.00 .16 15.50 
F011 .0482 2.00 .0735 4.00 .0847 3.00 .144 2.00 
F014 .054 22.00 .082 ‘26.50 "096 25.50 .166 25.00 
F015 .054 22.00 .08 20.00- .094 20.00 .163 19.00 
F016~ .06- 30.00 .09 30.00 .10 30.00 .19 VH 31.00 
F019 .054 22.00 .078 14.50‘ .093 19.00 .166 . 25.00 
F020 .048 1.00 .072 2.00 -084 1.50 .145 3.50 
F024 .050 6.00 .074 5.00' .090 12.00 .15 5.00 
F025 .05 6.00 .08 20.00 .09 12.00 .16 15.50 
F030 .053 17.50 .076 9.00 .089 8.00 .16 15.50 
F031 .050 6.00 .076 9.00 _-084 1.50 .145 3.50 
F032 .051 10.00 .075 6.50 .090 12.00 .154 8.50 
F033 .0514 12.00 .0797’ 16.50 .0911 17.00 .156 12200 
F035 .053 17.50 .087 29.00 .099 29.00 .168 28.00 
F038 .055 26.50 .082 26.50 .096 25.50 .166 25.00 
F043 .058 29.00 ‘.085 28.00 .098 28.00 .17 29-00 
F046 .051 10.00 .076 9.00 .090‘ 12.00 .155 10.50 
F051 .0510 10.00 .0768 11.00 .0885 6.0.0 .0246 EL 1.00 
F059 .055 26.50 .080 20.00 .096 25.50 .167 27.00 
F061 .061 31.00 .091 H 31.00 .106 H 31.00 .184 H 30.00 
F068 .049 3.00 .072 2.00 .088 4.50 .153 7.00 
F069 .053 17.50 .078 14.50 .095 22.00 .164 22.00 
F076 .0521 15.00 .0772 13.00 .0889 7.00 .155 10.50 
F080 .052 13.50 .072 2.00 -088 4-50 .152 6.00 
F088 .0542 25.00 .0811 25.00 .0956 23.00 .164 22.00 
F089 .050 6.00 .075 6.50 .091 16.00 .154 8.50‘ 
R091 .054 22.00 .081 23.50 .096 25.50 .164 22.00 
MEDIAN 
CONC. .0530 .0797 .0910 .1600 
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TOTAL AvERAcE- No.oF SAMPLES SUWMARY or 
1995"°4_°3 PAGE 4° 

LAB N0. RANK RANK RANKED FLAGGING BIAS STATEMENT MTHOD CODING 
F001 161.00 '16.100‘ 10 _ 

122-22 12-222 12 
13"‘ 

P00. - - 
, 

INSUEFICIENT DATA 1c 
F009 179.00 17.900« 10» 

_ 

- Ic§(5, 

E21: 1:21-22 12-93: 1: F - u - : 

' 

1' IAS 
F014 172-00 17.200» 10 

B ED Low 

F015 198.50 19,850 10. 
_ V 

ICP 
F016 278.50 27.850 10 EHH VHVH vn, BIASED HIGH ICE 
FO19- 

_ 

193.00 21,444 9 ICP 

13:: 32-32 2-32 12 .
1 

F - - 
‘ BIASED now A. — 

F025 122.00 15-250 8 ‘H 1%: 
ABS 

E030 183-50 18.350 10 va ICE 
F031 1100.00‘ 10.000 10 GFAA5 
E032 103.00~ 10.300 10 IcP_AEs(20, 
E033 119.00 11.900 10 A ICP/DIG HNO3 
F035 143.00 17.875 8 VL VH' IcP_AEs 
F322 :23-as 22-333 5.: F - - 

. 

BIASED HIG . 

F046 128.00 12.800 10 
H §§§”s 

F051 121.00 12.100 10 EL ICp-Ms 
F059 134.00 V1_5.750 8 , ICP 
F061 232.001 25.778 9 - H H H H - .31Asgp 5153 ICP 
F068 .16»50 4-I25 4 INSUFFICIENT DATA 10 
F069 134.00 13.400 10 . 

ICP/MS 
F076. 123-50 .12.350 10 , IcP_Ms 
‘F080 71.00 7.889 

_ 

9 IcP(5, 
'P08a 174.00 17.400 -10 , \ I¢P_ys 
F089 75.50 7.550 10 - 

A ICP 
F091 152-50 15.944 9 ICP 

OVERALL AVERAGE 
RANK IS 14.. 965



‘ 

. 
1995-04-03 PAGE 49 TOTAL AVERAGE N0.0F SAWPLES SUMMARY or 

LAB N0. RANK RANK RANKED FLAGGING - BIAS STATEMENT METHOD CODING 
F020 25.00 2.500 10 ' Bxgszo Low Icp F068 l6r50 4-125 4 INSUFFICIENT DATA IC 
F011 57.00 5.700 10 amsno Low F024 73.00 7.300 10‘ L BIASED LOW‘ ICP-AES 
F088 75.50 7.550 10 . ICP 
F080 71.00 7.889 9 ICP(6) F031 100.00 10.000 10 GFAAS 
F032 103.00 10.300 10 ICP—AES(20) 
F033 119.00 11.900 10 ICP/DIG HNO3 
F051 121.00 12.100 10 EL ICP-MS 
F076 123.50 12.350 10 ICP-Ms 
F046 128.00 12.800 10 ICP 
F008 53.50 13.375 4 INSUFFICIENT DATA ICP 
F069 134.00 13.400 10 ICP/MS F010 146.00 14.600 10 ICP 
F025 122.00 15.250 8 H ICP 
F001 161.00 16.100 10 ICPMS 
F059 134.00 16.750 8 ICP 
F091 152.50 16.944 9 ICP 
F014 172.00 17.200 10 
F088 174.00 17.400 10 ICP-Ms 
F035 143.00 17.875 8 VLVH. ICP-AES 
F009 179.00 17.900 10 ICP(5) F003 180.00 18.000 10 

. ICP 
E030 183.50 18.350 10 VH ICP 
F015 198.50 19.850 10 ICP 
E019 193.00 21.444 9 ICP 
F038 178.00 22.250 8 ICE F043 253.00 25.300 10 BIASED HIGH ICPMS 
F061 232.00 25,778 9 HHHHI BIASED HIGH ICP 
E016 278.50 27-850 10 EHHVHVHVH BIASED HIGH ICP 
OVERALL AVERAGE 
RANK IS 14.965 

Barium



EPTM "STUDY 00.66 6 DATA SUMMARY '_ 1995-04-o3 PAGE 50 

PARAMETER: 82091 Lead mg/L 
' ' 

AQUATIC Ecosvsrsu. PROTECTION BRANCH 
NATIONAL WATER RESEARCH msrxrunz 

- BURLINGTON ONTARIO 
NWRI Ecosystem Inter].-ab 0A for Trace. Meta-ls 

LOWER LIMIT FOR USE OF BASIC-ACCEPTABLE_ERROR= .0020 
_ 

BASIC ACCEPTHBLE ERROR= .0020 CONCENTRATION ERROR INCREMENT= -1000 

SAMPLE- I 2 _ 
3 4 5 6 

REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE 

\ 
RANK VALUE 'RANK VALUE ' RANK VALUE RANK VALUE RANK 

F001 .0011 14.00 .003 12-00 .0045- 8.50 #0034 11.00 .0131 5.00 .022 10.00 
F003 .0009 1.00 .0024 5.00 .0042 6.00 .0027 4.00 .0128 14.00 .024 18.50 
F008 <.002 0.00 .0025 6.00 .0045 8.50 -0030 7u00 .0140 11.50 .0225 ‘12.50 
F009 .001 7.00 .003 12.00 .005 14.00 .004 18.50 .015 19.00 .024 18.50 
F010 .0010 7.00 .0028‘ 7.00 .0042 6.00 .0031 10.00 .014- 11-50 .10 EH 25.00 
'F011 .0011 14.00 .0032 18.00 .0052 18.00 .0038 15.50 .015 19-00 ".0225 .12.50 
F013 <.05 0.00 <.05 ‘0.00 <.05 0.00 <.05 0.00 . <-05 0.00 <.05 0.00 
F014 -001?‘ 7.00 .0040- 20.50 .0056 19-00 .0040 18.50 .0145 16.00 .0231 16.00 
F015 > <.05 _0.00 <.05 -0-00 <.05 0.00 <.05 

V 

0.00‘ <.05 0.00 <.05= 0.00 
F016 ‘.01 EH 18.00 .01 EH 23.00 .02 EH 23.00 ' .02 EH '22.50' .03 EH 25.00 .04 EH 23.50 
,FOL9' <.03 '0u0O <.03 ' 0.00 <.03 0w00 <.03 0.00 "<-03 ‘0u0O <.03‘ 0.00 
F020fi <.02 0.00 <.02 0.00 <.02 0.00 <.02, .0.00' J02 VH 22.50 .024 18.50 
F024 .001 7.00 .004 20.50 .007 21-50 .005 21.00~ ;022'EH 24.00 .033 EH v22.00 
F025‘ <.02‘ 0.00 <.02 0.00 <.02 0500 <.02 0.00 <.02 0.00 <.02 0.00 
F030= <.02 0,00 <.02 0:00 <.02_ 0.00 <.02 0.00 .02 VH 22.50 <.02 0.00 
F031 .001 7.00 .003 12.00 .005 14.00 .004 .18.50 .014 11.50 .025 21.00. 
F032 <.002 =0.00 .005 22.00 -007 21-50 .003 7.00 .014 11.50 .023 14.50 
F033 <.002 ~0.00 .0029 8.00 .0042 6.00 <.002 0.00 .0141 15.00 .0199 3.00 
F035 <.03 0.00 <.03 0.00 <.03 0.00 <.03 0.00 <.03, 0.00 <.06 0.00 
F038 .001 -7.00 .003: 12.00 .005 14.00 .003 7.00 .015 19.00 .023 14.50 
F043 .001 7.00v .003 12.00 M006 20-00 .004 18.50 .015 19.00 .024 18.50 
F046 .001 7.00 .003‘ ‘12.00 J005j 14.00 .003 7.00 .015 19.00 .020 5.50 
F048 .0012 . 16.50 .0032 18.00’ .0051 17.00 .0038 .15-50 .0140‘ 11.50. .0200 5.50 
F051 .0012 16.50 u0032 18.00‘ .0050 14.00 .0037 14.00 .0133 7.00‘ .0214 8.00 
F059 .001 7.00 .002 3.00- -004 3.00 .002 2.50 .010 L 2.00 .018 L 1.50 
F061 <.05 0.00 <-05 0.00 . 0.00 <.05 0.00 .055 EH_ 27.00 <.05 0.00 
F069 <.001 0.00 .002 3.00 .004 3.00- .002 2-50 .011 3.00‘ .020 5.50 
F071 .001 7.00 .001 1.00 .002 L 1.00 .001 L 1-00 .001 EL 1.00 .020 5.50 
F076 -0010 7.00 .0030 12.00 .0049‘ 11.00‘ .0035 13.00 .0137 8.00 .0218 9.00 
’F080 .<.002 0.00 -002 3-00 .004 3.00 .003 7-00 .014_ 11.50 -018 L 1.50 
1F088 ' .0011 14.00 .0030 16.00 

‘ 

.0046 10.00 .0035 12400 .0132 6.00. ' .0222 11.00 
B089» .03T EH ;19.00 .02T_EH 24.00 ,03T EH’ 24.00- .02T EH 22150 .041 EH 26.00‘ - .04T EH 23-50 
F091 

_ 

<.07 0h00 <.07 0.00 <.07 0.00 ' <.07 0:00 <.07 0.007 .<-0J 0.00 
MEDIAN 
CONC. .0010 .0030 ' .0050 .0035 ;0140 .0225



PARAMETER: 82091 Lead 
SAMPLE 

REPORTED 
‘LAB no VALUE 
»r001 .123 
F003‘ .135 
’F00a .12 
F009 .11 L 
F010 .15 vn 
F011 .124 
F013= .134 
LF014 -146.H 

‘.F015' .13 
F016 .14 H 
3019 .13 
F020 .12 
F024. .12 
r02s- .12 
F030 .13 
F031 .125 
F032 .129 
F033 .116 
F035 .07 BL 
‘poaev .125 
F043 .13 
F046 .13 
F048, .1140 
F051 .1179 
F059 .127 
F061 

_ 

.173 EH 
F069 .117 
F071 .124 
F076 .126 
F080 .122 
F088 .123 
F089 .13 
F091 .10 VL 
MEDIAN 
couc. .1250

7 
REPORTED 
VALUE 

mg/L 
10 

REPORTED REPORTED 
VALUE RANK VALUE RANK 

.184 17.00 .379 14.50 

.196 28.00‘ .398‘ 25.00 

.19 22.50 .38 17.50 

.180 12.50 .34 L 5.00 

.21 H 31.50 .41 30.50 

.186 18.00‘ .370 10.50 

.192 26.00 .380 17.50 
.181 14.50 .383 20-00 
.18 12.50 -37 10.50 
.22 VH 33.00 .40 27.50 
.17 6.00 .35 6.00 
.19 22.50 .38 17.50 
.19 22.50- .39 22150 
.17 6.00 .38 17.50 
.19 22.50 .37 10.50 
.19 22.50 .39 22.50 
.194 27u00 .385 21.00 
.173 8.50 .351 7.00 
.15 VL 3.00 .30 BL 3.00 
.170 6.00 .379 14.50 
.20 29.50 .41 30.50 
4200 29.50 .40 27-50 
.1793 11.00 0.00 
.1690 4.00 .0473 EL 2u00 
.109 EL 1.00 .305 VL 4-00 
.190 22-50 <.05 EL 0.00 
.177 10.00 .372 13.00 
.181 14.50 .018 EL 1.00 
.182 16.00 .369 8-00 
4173 8-50 .370 10.50 
.187 19.00 .395 24.00 
.21 H 31.50 .40 27.50 
.14 EL 2.00 .40 27.50 

.1840 .3800 

1995-04-03 PAGE 51



I

X

\

y

1 

LAB NO. 
F001 
F003 
F008 
F009 
F010 
F011 
F013 
F014 
F015 
F016 
F019 
F020 
F024 
.F025 
F030 
F031 
F032 
F033 
F035 F038 
F043 
E946 
F048 
F051 
F059 
F061 
F069 
.F071 
F076 
iF080 
F088 
F089 
F091 

TOTAL 
RANK 
120.50 
143.00 
112.00 
124.50 
109.50 
161.00 
94.00 

1ae.00 
15.00 

255.50 
59.00 
97.00 

48.50 
121.00 
63.50 

138.50 
250.00 
31.50 

OVERALL AVERAGE 
RANK IS 

13.850 
25.000 
10.500 

14.381 

N0.0F SAMLES 
RANKED 

SUMMARY OF 
FLAGGING 

L ‘L L 
EHVHEHH 

H H 
.. VH 

EHEHEHEHEHEHH EHVH 
VH 
EHEH 
VH

H 

EL VLEL 

EB 
L»L VLELVL 
EH EHEH EL 

L L EL
L 

EL EL 

EHEHEHEHEHEH VHH 
VL E 

BIAS STATEMENT 

INSUFEICIENT‘DATA 
INSUFFICIENT DATA 
BIASEDflHIGH 
INSUFFICIENT DATA 

' INSUFFICIENT DATA 

INSUFFICIENT DATA 

BIASED'LOW 
INSUEFICIENT‘DATA 
BIASED Low 
BIASED Low 
BIASED LOW 
BIASED HIGH 
INSUFFICIENT DATA 

1995%04-03 PAGE '52 

METHOD CODING 
ICPMS 
ICP 
FLAME AA/GF 
GF 
GFA-11-16;ICP-17-2 
ICP 
ICP 
ICP 
ICP. 
ICP 
ICP-AES 
ICP 
AA 
GFAAS 
ICP-AESLZO) 
ICP/DIG*HNO3 
ICP-AES 
GFAAS 
ICPMS 
ICP/GFAA 
GFAAS 
ICP-MS 
GFAA 
ICP

_ ICP/MS 
"FURNACE-AA 
ICP-MS 
AAK6) ICPJMS 
ICP 
ICP



TOTAL 
LAB NO. RANK 
0035 7.00 
F059 . 46.00 
EQ71 40.50 
,F069 52.50 
F080 63.50 
F033 62-50 
F025‘ 39.50 
F051 101.50 
F091 31.50 
F048 102.00 
F001 120.50 
F076 121.00 
F038 123.50 
F008 112.00 
F009 124.50 
F088 130.50 
F003 143.00 
F019 59.00 
F011 161.00 
F020‘ 97.00 F046 165.00 
F031 172.00 
F030 06.50 
F024 177.00 
F032 160.50 
F015 75.00 
F014 100-00 
F010 109.50 
F043 202.00 
F013 94.00 
F089 250.00 
F016 255.50 
F061 113.50 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
2.333 
4.600 
4.050 
5.033 
7.056 
7.013 
9.075 

’N0.0F-SAMPLES 
RANKED 

SUMMARY OF 
FLAGGING 
ELVLEL 
LLVLELVL 
LLELELEL
L 

EL 
VLEL 

LL 

VH
H 
VH 
EHEH 
VH 
HH 
EHVHEHH 

EHEHEHEHEHEHVHH 
EHEHEHEHEHEHHEHVH 
EHEHEHEL 

1995-04-03 PAGE 53 
BIAS STATEMENT 
INSUFFICIENT DATA BIASED LOW 
BIASED LOW BIASED LOW 
BIASED LOW 
INSUFFICIENT DATA 
INSUFFICIENT DATA 

INSUFFICIENT DATA 

INSUEFICIENT-DATA 

INSUFFICIENT DATA BIASED HIGH 
BIASED HIGH 
INSUFFICIENT‘DATA 

Lead 

METHOD CODING 
ICP-AES 
GFAA 
FURNACE-AA 
ICP/MS 
33(61)- 
ICP/DIG HNO3 
ICP 
ICP-MS 
ICP 
GFAAS 
ICPMS 
ICP-MS 
GFAAS 
FLAME AA/GF 
GF 
ICP-MS 
ICP 
ICP 
ICP 
ICP/GEAA 
GFAAS 
AA 
ICP-AES 
ICP—AES(20) 
ICP 
GFA¥11-16,ICP*17-2 
ICPMS 
ICP 
ICP 
ICP 
ICP



EPTM 
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STUDY 01066‘ DATA SUMMARY 1995-04-03 PAGE 54 

PARAMETER: 33095 Arsenic U9/L AQUATIC ECOSYSTEM BROTECTION BRANCH 
- 

_ 

NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 
NWRI Ecosystem Interlab QA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1-0000 BASIC ACCEPTABLE ERROR= 1.0000 CONCENTRATION ERROR INCREMENT= .1500 

SAMPLE 1 2 3 4 5 ‘ 6 
'REPORTED REPORTED REPORTED REPORTED 

_ 
REPORTED 

V 
REPORTED 

LAB N0 VALUE‘ RANK VALUE rRANK VALUE _ RANK 
V 

‘VALUE 
K 

RANK VALUE RANK VALUE RANK 

F001 103. . 
11000 3.3 12.00 2.3‘ 9-50‘ 9.7 7-00 4.4 9.00 4.9 4:00 

F003 105. - l4uOO 3.9‘ 17.00 2.4 12.50’ 936‘ 6:00 4.6 10.00 5.1 »9.50 
F008 95., 6.00 3-0 6.50 ’2.0 6.00 10$ 12000 5. 16.00 5. 7.00 
F009 9.3 EL 1.00 3.0 6.50- _1.5 3.00 8.5 3;00 5-5 21.00 5.0 7.00 
F010 105. 14.00 3.6 14.00 2.4‘ 12.50- 10. ‘ 12-00 4.8 12-00 5-3 12-00 
F011 109.0 17.00' 3.4 

V 

13.00 2.6 16.00 1000 
_ 

12.00 4.9 14.00 5.4 14.00 
F014 ‘89.0 4.00 0-0T EL 1.00‘ «0.0T VL 1.00‘ 346 EL 1,00 

_ 
1.4T EB 1.00 3.7 1.00 

F015 110. 18.50 <50; 0.00‘ <50. 0.00v <50. - ’0.00 <50u 0500 <50. ’0-00 
F016 105. 14.00 -5.84 VH 21.00! 2.24 8.00 1104 19-00 5.33 20m00 6.09 22-00 
F020 100. 8.00 

V 

0.00 0.00 0.00 0.00 5.4 14.00 
F025 96. 7.00 3. 6.50 ;2,7 17.00‘ 11.1 18.00 5.1 18u00 5.6 17.50 
F030 110. 18.50 3- 6.50 3. 21.00 10. . 12.00 4. 5u00 6. 20.00 
F031 :9i8 EL 2.00 .2-4‘ 3.00 1.7 4.00 -8m6 4u00 3,2 2,00 4_5 3_oo 
F035 92.2 5.00 2.7 4-00 2. 6.00 8.3‘ 2-00 3.9 3m00 5. 7-00 
F038 133- VH 23.00 341 9.50 -2.3 9.50 1048: 15.00 4.3 7,00 5.1 9.50 
F043 120. 21.00 358 15.00 2.9 20.00 11.0 17.00 5m3- 19.00 6.0 20.00 
P046 107. 16.00 4.0 18350 2. 6.00 12n0 20.00 5.0 16.00 6.0 20.00 
F051 103.2 12.00 3.88 16-00 2.74 18.00 9157 5.00 4@66 11.00 5.15" 11.00 
F069 ,39. EL 3.00 4.0 18.50 2.5 14.50 $0.9 16.00 440 5.00 5.4 14.00 
F076 ,102. 10.00 3.26 11-00 2.33 11.00 _9.82 9.00 V4231 8.00 4.93. 5.00 
F080 114. 20.00 <7. 0.00 <7. 0.00 <7. L 0.0 <7. '0-00 11.7 EH- 23.00 
F088 141. EH 24.00 4.40 20.00 2.79 19.00 12.6-H 21.00 4389 13-00 5.42 16.00 
E089 121. H 22.00 2.T 2.00 1.T L 2.00 10. 2.00’ 5; 16.00 4. 2.00 
F091 101.5 9.00 3.1 9.50 2.5 14.50 9.8 8.00‘ 4M0 5.00 _5.6 17.50 
MEDIAN 
CONC 104.1000 3.2600 2.3300 . 10.0000 4.6600 5.3000



1995-04-D3 PAGE 55 
PARAMETER{ 33095 Arsenic ug/L 
SAMPLE 7 

_ 
8 9 10 

‘REPORTED ‘REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 ' 9.4 12.00 15:3 10.00 7.4 . 6.00 f27.0 7400 
F003 9.3 9.00 16.0, 13.50 7.5 8.00 0.00 
F008 10. 16.50 15, V8-50 13. EH 22.00 27. 7.00 
F009 9.0 6-00 14-5 5150 8.0 15.00 26. 5.00 
F010 10. 16.50 16. 13.50 8.1 17.00 27. 7.00 
F011 9.4 12.00 17.4‘ 20-00 7.5 8.00 33.6-H 22-00 
F014 8.6 2.00 12.5 L 1.00 6.5 2.00 28.5 13.00 
F015 <50. 0.00 <50. 0-00 <50. 0.00 <50. 0.00 
F016 11.8 H 23.00 30.3 EH 23.00 7.93 13-00 32.9 19.00 
F020 .9 EL 1.00 16.6 16.00 7.9 12.00 23.1 * 3.00 
F025 10.5 20.00 14.5 5.50 7.5 8;00 28. 12.00 
F030 10. 16.50 17, 18a00 9. 20.00 24. 4.00 
F031 9. 6.00 14. 3.00 8. 15.00 30. 16.00 
F035 8.9 4.00 13.8 2.00 6. 1.00 29.2 15100 
F038 10.3 19.00 21.1 VH 22.00 10.5 H 21.00 32.1 18.00 
F043 11.0 22.00 17.0 18-00 8.5 19.00 33.0 H 20.50 
F046 10.0 16.50 17.0 18.00 8.0 15100 29.0 14.00 
F051 9.33» 10.00 15.0 .8.50 7.56 10.00 12.8 EL 1-00 
F069 8.] 3.00 15.5 11.00 6.7 3.00 18.0 VL 2.00 
F076 9.12- 8.00 1419 7.00 7.11 5.00 27.3 9.50 
F080 9.9 14.00 14.4 4-00 <7. 0.00 27.3 9.50 
F088 10.6 21-00 16.4 15.00 8.27 18.00 31.0 17.00 
F089 9. 6.00 19. 21-00 7. 4.00 33. H 20150 
F091. 9.4 12.00 15.9 12,00 7.7 11.00 27.8 11.00 MDIAN 
CONC. 9.4000 15.9000 7.8000 27.9000 

TOTAL AVERAGE NOJOF SAMPLES SUMARY OF ' 

LAB No. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 
F001 87:50 8.750 10 Icpns 
F003 99.50 11.056 9 ICE 
F008 107.50 105750 10 EH HYDRIDE AA 
F009 13.00 7.300 10 EL AA—uyp 
F010 130.50 13.050 . 10 Hydrure A_A, 
F011 148x00 14.800 10 

V _
H 

F014 27.00 2.700 10 ELVLELEL L BIASED LOW 
F015 18550 18«500 1 INSUFFICIENT DATA ICP 
F016 182100 18.200 10 VH H EH BIASED HIGH HYDRIDE 
F020 .54.00 9.000 6 EL Hynaxng FAA 
F025 129.50 12.950 10 AA 
F030 141.50 14.150 10 AA 
F031 58.00 5.800 10 EL B1AsEo Low HGAAs 
F035 49.00 4-900 10 BIASED LOW Hydride AAS 
F038 153-50 15.350 10 VH VHH avAAs 
F043 191.50 19.150 10 H BIASED HIGH ICPMS 
F046 160.00 16.000 10 GEAA 
F051 102.50 10.250 10 BL . Iqygus 
F069 90.00 9.000 10 EL VL HYDRIDE 
F076 83.50 8.350 10 1cp—Ms 
F080 70.50 14.100 5 L EH Hc—1cp 
F088 184.00 184400 10 EH H BIASED HIGH ICP-Ms 
F089 107.50 10-750 10 H L H ‘GE 
F091 109.50 10.950 10 AUTOMATEDIHYDRIDE 
OVERALL AVERAGE 
RANK IS 11.575



. _ 

1995.-04-03 
' 

PAGE 56 
TOTAL AVERAGE N0.0F »sAMBLEs -smmaay or 

LAB NO. RANK RANK RANKED FLAGGING ~ BIAS STATEMENT METHOD coping 

E014 27.00 2.700 10 ELVLELELL BIASED LOW 
F035 49.00 4.900 10 315533 Low Hydride Ags 
F031 ‘$8.00 5.800, 10 BL ‘ BIASED LOW HGAAS 
F009 73.00 7.300 10 BL _AA-Hyn 
F076 83.50 8,350 10 ' ' 1cp-Ms 
F001 .87.50 8.750 10 -ICEMS 
F020 54.00 9.000 6 EL . 

_ 
HYDRIDE FAA 

F069 90.00 95000 10 ELVL ’ 
- Hynaxuaw 

F051 102.50 10.250 10 BL 1cp—Ms 
F008 107.50 10.750 10 EH- HyDRIDE.AA 
F089 107.50 10-750 10 HLH GP 
F091 109.50 10.950 10 AUTOMATED HYDRIDE 
‘F003 99.50 11.056 9 . ICE 
F025 129.50 120950 10 AA 
F010= 130.50 13.050 .10 . 

1 
. 

Hydrure<A.A. 
F080 70.50 14.100 ‘5 - LEH HG-ICP 
F030— 141.50 14.150 -10 AA 
P011 148.00 14.800 10 H 
"E038 153.50’ 15.350 10 VHVHH. HVAAS 
E046 160.00 16.000 .10 GFAA 
F016 182.00 18.200 10 VHHEH BIASED HIGH ' HVDRIDE 
E088 184.00 18.400. 10 EHH BIASED HIGH ICPLMS 
E015 18.50- 18.500 1 INSUFFICIENT DATA VICP 
F043 191.50 19.150 10 H_ BIASED Hxcu Icpus 

OVERALL AVERAGE 
RANK Is 11.575 Arsenic



FPTM -STUDY 0066 
PARAMETER: 34095 Selenium 

NWRI Ecosystem Interlab 0A for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 

.SAMPLE 
_ 

REPORTED 
LAB NO VALUE 
F001 <.1 
F003 .1 
F008- <1. 
F009 <1. 
F010 <.5 
F011 <1. 
F015 <50. 
F016 .1 
F020 
F025 <-2 
»F030 <2. 
F031 <.2 
F035 <.2 
F038 <-5 
F043- <2. 
F046 <1. 
F051 <1. 
F069 '<1. 
F076 <2.00 
F080 <3. 
’F089 1.T 
F091 <.2 MDIAN.OR *TARGET 
CONCL *.1000 

0.00 
0.00 
0.00 
0-00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
3.00 
0-00 

REPORTED 
VALUE 

‘DATA SUMMARY 
ug/L 

REPORTED 
VALUE 

unu-nu--an 

6\ 

04010020 

IONIC) 

-D 

O 

65 

5.0500

P 

hi 

wmwnwamowaaaw 

nomo¢Aw 

............. 

miwnumo 

bmo

4 

4.0000 

REPORTED 
VALUE

A 

A/\

A 
l"‘(AI¢.0h)|-*5‘-‘F-‘I0!-'|-‘I-‘l\)D-' 

u 

.

. 

o 

5 

u 
n 

- 

- 

- 

n 

o

a 

1.3200 

BASIC ACCEPTABLE ERROR= 1.0000 

1995-04-03 PAGE‘57 
AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

CONCENTRATION ERR0R INCREMNT= .1500 

. . 
,

5 
REPORTED REPORTED 
VALUE -RANK VALUE RANK 
7.6 12.00 3.3 8.00 
6.4 2.00 3.1 6.50 
8. 15.50 3. 3.00 
9.0 19.00 4.0 16.00 
7.7 13.50 3.0 3.00 
7.2 7.50 9.50 

<50. 0.00 <50. 0.00 
8.4 17.00 7.17 EH 21.00 

0.00 4.5 19.00 
6.4 2.00 3.0 3.00 
7. ‘ 6.00 3. 3.00 
7.5 10.00 4.0 16.00 
7.5 10.00 3.7 14.00 
7.5 10.00 3.4 9.50 
8. 15.50 3. 3.00 
9.0 19.00 5.0 H 20.00 
6.90 5.00 3.59 13.00 
6.8 4.00 3.5 11.00 
7.70 13.50. 3.51 12.00 
7.2, 7.50 4.2 18.00 
9. 19.00 4.1 16.00 
6.4 2.00 3.1 6.50 

7.5000 3.5000



. 

1995d04—03 ' 

PARAMETER: 34095 Selenium» ug/L 
PAGE 58 

SAMLE 7 8 9 
_ 

10 
REPORTED REPORTED REPORTED REPORTED ' 

LAB N0 VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

F001 7.2 . 7.50 11.1 19:00 13.5 13-00 '22.5 12.00 
F003 6.8 _4.00 9.0 3.50 12.4 5.00 21.4 9.50 
F008 8. 17-00 10. 10.50 14. 16g50 23. 14.00 
F009 9.0 20100 9.0 3.50 13.5 13.00 20. 6.00 
F010 7.1 6.00 9.8 7.00 12. 3150 19. 3.50 
F011» 7.2 7-50 10.2 15.50 12.8 9.00 20.8 

_ 
7.50 

F015 <50. 0.00 <50. _0.Q0 <50. ~0w00 50. EH 22.00 
F016’ 7.74 13-00 16;9 EH 21.00 17.3 H; 21.00 20.8 7150 
‘F020 9.1 21.00‘ 3u8 EL 1.00 14.4 18100‘ 21.4 9:50 
'FOZ5 5.6 L 1.00v 7.2 L 2.00 9.7 L 1.00 9.3 EL 1.00 
F030 7. 5.00 10. 10.50 12. 3.50 19. ‘ 3450 
F031 8. 17.00" 10. 10.50‘ 15. 19.50 25. 20-00 
F035 7.7 11.00 9.7 6.00‘ 12.7 8.00- 19.8 5.00 
.F038 7-9 14.00 10.8 18.00 13.9 15.00~ 22.3 11;00 
F043 8. 17.00 10. 10.50 15. 19.50 24. 18.50 
F046 8.0 17.00 12,0 20.00 14.0~ 16.50~ 23.0 14.00 
F051 7.60 9.50 10.0 10:50 13.1 11.00, 2319 17.00 
F069 6.5, 3.00 10.1 14-00: 11-6 ‘2.00 26u0 21.00 
F076 7.72 ‘ 12.00 10.7 17-00 13.5 13.00 2303 16.00 
F080 7.6 9.50 1052 15550 12.3 6.50 23.0. 14000 
F089 8. ‘17.00 10. ’ 10.50 13. 10.00 24- 18.50 
F091 6.4 2.00 9.5 -5.00 12.5 6.50 17.2 L _2.00 
MEDIAN OR *TARGET , _ 
CONC. 7.7000 1010000 13.1000 22.4000 

TOTAL AVERAGE N0.0F-SAMPLES- SUMMARY OF 
LAB N0. RANK RANK RANKED ELAGGING’ BIAS STATEMNT METHOD’CODING 

F001 82.00 9.111 .9 _ 

HGAAS/1cpMs 
F003 ' 48.00 4:800 10 BIASED LOW ICP ‘ 

F008, 
_ 

110.00‘ 12.222 9 ‘ HYDRIDE AA 
F009 131.00 14.556 9 VH ’ ' AA—HyD 

9 Hydrure A_A_, 
F011 85.00 9.444 9 
_F015 22.00 22.000 1 EH . INSUFFICIENT DATA ICP 
F016 121.00 12.100 :10 ’EH EHH ayonlpg 
F020 68.50 13.700 5 EL HYDRIDE FAA 
F025 20.00 2.222 9 L L L EL BIASED LOW AA 
F030 61.50 7.688 8 . AA 
F031 124.00 ,13.778 9 HGAAs 
»F035 93.00 10.333 9 Hydride AAs 
F038, 100;50 ’11.167 9 HVAAS 
>F043: 103.00 ,12.875- 8 - ICPMS 
‘F046 134y50 '14.944 9‘ H GFAA 
F051 107.00 711.889 9 IcP—Ms 
E069 74.00 8.222. 9‘ HYDRIDE 
F076 113.50 14.188‘ 8 ICP—MS 
F080 88.50 11.063 8 HG-ICP 
E089 148.00 14,800 10 H VH GF 
F091 55.50 64167 9 L AUTOMATED HYDRIDE 

OVERALL AVERAGE‘
‘ RANK IS" 10.535



I995-04-03 PAGE 59 
_ 

TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
LAB N0. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 
F025 20.00 2.222 9- LLLEL BIASED LOW‘ AA F003 48.00 45800 10 BIASED LOW ICP

_ F091 55.50 6.167 9 L AUTOMATED HYDRIDE rF010 58.50 6.500‘ 9 Hydrure A.A. F030 61.50 7.688 8 AA 1F069 74.00“ 84222. 9 HYDRIDE F001 82.00 9.111 9 HGAAS/ICPMS F011 85.00 9.444 9 
F035 93.00 10.333- 9 Hydride AAS F080 88-50 11-063- 8 HG-ICP F038 100.50 11.167 9 HVAAS F051 107400 11.889 9 ICP-MS F016 121.00 12.100 10 EHEHH HYDRIDE F008 110_00 12.222 9 ' HYDRIDE AA F043 103-00 12.875 8 ICPMS F020 68.50 13.700 5 EL HYDRIDE FAA F031 124,00 13.778 9 HGAAS F076 113-50 14.188 8 ICP-MS F009 131.00 14.556 9 VH AA-HYD F089 148.00 14.800 10 HVH GF F046 134¢50 14.944 9 H GFAA F015 22.00 22.000 1 EH INSUFFICIENT DATA ICP 
OVERALL AVERAGE 
RANK IS 10.535 

Se=lenium



vNWRI Ecosystem Interlab 0A for Trace Metals 

FPTM STUDY 0066 DATA SUMMARY 1995-04-03 ,PAGE 50 

PARAM01ER: #7095 Silver u9/L - AQ0A11c ECOSYSTEM PROTECTION BRANCH 
. 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 2.0000 BASIC ACCEPTABLE ERROR= 2.0000 CONCENTRATION ERROR INCREMENT= .3000 

SAMPLE 1 2 3 4 5 0 
100000100 00000100 

0 

00000100 00000100 '00p00100 00000100 
LAB NO’ VALUE 0ANK vAL00 RANK vALu0 ‘RANK . 

VALUE‘ 0ANK VALUE ‘RANK VALUE‘ .RANK 

0001 <.1 0.00 .217 10.00 .93 8.00 3.5 9.50 8.2 ’8.50= 5.8 6.50 
0003 <.1 0.00 .2.5 8.00 .9 5-50 3.4 8.00 8.2 8.50» 5.8» 6.50 
0011 <;1 0.00 2.60 9.00 .90 5.50 83.50 9.50 8.40 11.00 5.70 4,00 
0015 <10. 0.00 <10. 0.00 <10. 0.00 <10. 0.00 <10.- [.00 <10. 0.00 

~ 0016 0.00 0.00 0.00 0.00 ' 0.00— 
’ 0.00 

0020 0-00 0100 0.00 0.00 0.00? 6.2 13-00 
0025 <2. 0.00 2. 1.50 <2. 0.00 3. 3.00 8. 6.50: 6. 11.00 
0030 <2- 0.00 <2. 0.00 :<2. 0.00 2. 1.00 6. 2.00‘ <2. L 0.00 
0033 <.5 0.00 2.47 7.00 .69 2.50 3.05 4.00 7.87 3.004 5.38 2.00 
0035 <10. 0.00 <10. 0.00 <10. 0.00 <10. 0.00 <10. 0.00- <20. 3 0.00 
F030 (,1 0.00 2.0 1.50 .8 44-00 2.5 2.00 8.0 6.50‘ 5.8 6.50 
.0043 -<02 0.00 2.8 12.00 1.0 10.50 3.6 12.00 8.7 12.00 6.4 14.00 
~0046» <1. 0-00 3.0 13.00 1.0 10150 4.0 14.00 10.0 15.00 8.0» 15.00 
.0051 .1504. 2.00 2.35- 6.00 .92 7.00 3.25 5.00 7.92 4.00 5.83 9-00 
0059 <1. 0.00 .<=. 0.o0- <1. 0-00 <1. 0-00 1. VL 1.00 1.-vL 1-00 
F061 <50. 0.00 <50. 0.00 <50. .0100 <50. ~0.00 <50. 0.00 <50. 0.00 
F069 <1. 0.00 2.32 4.00- <1. 0.00 3.34 6.00 8.93. 14.00 -5.80 6.50 
.F076 <.10 -0-00 2.34 5.00 .690 _2.50 3.36 7.00 8.28 10.00 5.51 3-00 
F080’ <1. 0.00- 2.20 3.004 .51 —1.o0 3.52 11-00 7.99 5.00‘ "5093 10 00 
,0088 .002 1.00 2.75 11.00 -978 9.00 3.86 13.00 8.83 13.00 6.01 12.00 
0091 <50.‘ 0-00 <50. 0.00 <50. . 0.00 <50» 0.00 <50. 0.00; <50. - 10.00 
M001AN OR.*TARGET

‘ 

c0Nc. *.0020 2.47004 .9000 3.3800 3,2000 5_0000 

SAMPLE 7 8 9 10 
00000100 00000100 -00000100 - 00000100 - 

LA0 N0 VALUE 0ANK_ VALUE RANK vAL00 RANK vAL00 0ANK 

0001 10.7 12.00 , 17-1 6.00 12.7 . 12.00 27.6 5-00 
0003 10.6 10.50 17.0 4.00 12.0 6.00 32.0 -17.00 
0011 10-30 6.00 17.40 9.00 12120 8.50 31.00 12.00 
0015 10. 3.50 20. 16.00 10. 3.50 30. 9.00 
40016 20. 00 18.00. 20. 16.00 10. 3.50 10. VL 2100 
0020 10.4 7.50 19.4 14.00 13.1 17.00 28.1 8.00 
0025 10. 3.50 16. 2-00 12. 6.00 32. 17.00 
0030 8. 2.00 13. 1.00 8. 2.00 9. EL 1.00 
50033 10.4 7.50 17.2 7.50 12.0 6.00 31.0 12.00 
.0035 <20. 0.00 <20.. 0.00 <20. 0.00 <20- 0,00 
0038 11.0 14.00 18.0 10.50 14.0 .1B.00 28.0 6.50 
0043- 12.0 16.00 19. 13.00 13.0 15.50 32.0 17-00 
0046 13.0 17.00 20.0 16.00 13.0 15.50 31.0 12.00 
0051 10.60 10.50 17.0 4.00 12.3 10.00 25.5 4.00 
0059 1. 00 1.00 <1. EL— 0.00 3. VL 1.00 28. 6.50 
0061 <50. 0000 <50. 0.00 <50. 0.00 <50. 0,00 
0069 .10.8 13.00 18.0 :10.50 12.5 11.00 30.9 10.00 
0076 10.5 9.00 17.2 7.50 012.2 8.50 31.7 14-00 
0080 10.2 5.00 17.0 4.00 12.8 13.50 21.4 3.00 
0080 11.5 15.00 18.4 12.00 ’12.8 13.50 31.9 15.00 
0091 <50. 0.001 <50. 0.00 <50. . 0.00 <50. 50.00 
MEDIAN'0R‘*TARGET . 

coNc. 10.5500 17.4000 12.2500 30.4500



TOTAL 
LAB No. RANK 
F001 77.50 
F003 74.00 
F011 74.50 
F015 32.00 
F016 39.50 
F020 59.50 
F025 50.50 
F030 9.00 
F033 51-50 
F035 20.00 
F038 59.50 
F043 122.00 
F046 128.00 
F051 61.50 
F059 10.50 
0061 0.00 
F069 75.00 

‘ F076 55.50 
F080 55.50 
F088 114.50 
F09l 0.00 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB'N0. RANK 
F035 0.00 
F061 0.00 
F091 0.00 
F030 9.00 
F059 10.50 
F033 51.50 
F051 51.50 
F080 55.50 
F025 50.50 
F076 66.50 
F038 69.50 
F015 32.00 
F003 74.00 
F011 74-50 
F001 77.50 
F069 75.00 
F016 39.50 
F088 114.50 
P020 59.50 
F043 122.00 
F046 120-00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
8.611 
8.222 
8.278 
8.000 

N0;0F SAMPLES 
RANKED 

O-5

H 

oowbmomowwwpwawmhnwww 

N0.0F SAWPLES 
RANKED 

I-" 

I-‘ 

\9\DCflO-b®\D\0\D-A\D\OW\D0\DU10\OOO 

1995-04-03 
SUMMARY OF 
FLAGGING BIAS STATEMENT 

INSUFFICIENT DATA 
EH- VL INSUFFICIENT DATA 

BIASED LOW 
INSUFFICIENT DATA 
BIASED HIGH 
BIASED HIGH 
BIASED LOW 
INSUFFICIENT DATA 

VLVLELELVL 

INSUFFICIENT DATA 

SUMMARY OF 
FLAGGING BIAS STATEMENT 

INSUFFICIENT DATA 
INSUFFICIENT DATA 
INSUEFICIENT DATA 
BIASED LOW LEL 

VLVLELELVL BIASED LOW 

INSUFFICIENT DATA 

EHVL INSUFFICIENT DATA 

BIASEDAHIGH 
BIASED HIGH 

PAGE 61 

-METHOD CODING 
ICPMS 
AA 
ICP 
ICP 
GFAA 
ICP 
ICP 
ICP/DIGAHNO3 
ICP-AES 
GFAAS 
ICPMS 
-GFAA 
ICP-MS 
GFAA 
ICP 
ICP/MS 
ICP-MS 
AA(6) 
ICP-MS 
ICP 

METHOD CODING 

ICP-MS 

Silver



FPTH STUDY 0066 DATA SUMARY 1995-04-03 VPAGE 62 

PARAMETER: 51095 Antimony uglL AQUATIC ECQSYSTEM PROTECTION BRANCH 
NATIONALIWATER-RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

NWRI Ecosystem Interlab.QA for Trace Metgls 

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

SAMPLE 1 2 
_ 

. 

3‘ 4 5 6 
REPORTED REPORTED VREPQRTED REPORTED REPORTED "REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VADUE RANK VALUE RANK VALUE RANK 

F001 .14 3.00 3.8 7.00 2.9 6.00 4.3 6-00 1.5 6.00 4.2 5.50 
F011 <.5 0.00 4.3- 11.00 3.4 12.00 4.9 11.00 1.7 10.50 4.8 13-00 
F014 0.0T 1.00 3.0 3.00 2.0T 1.00 4-5 7.00 0.0T L 1.00 4.2 5.50 
F015 <50. 0.00 <50. 0-00 <50. 0.00 <50. 0.00 <50. 0.00 <50. 0.00 
F015 0.00 30. EH 16.00 50. EH 17.00 10. EB 16.00 0.00 0.00 
F020 0.00_ s0.00 0.00 c0-00 0:00 5, 15_oo 
F025 ~<m2 0.00 2,9 2.00 3.8 13.00 4.6 '8.00 1.6 8.00 ‘4-4 8.50 
F031 .1 2.00 4.2 10.00 3.0 7.50 . 0.00 1-7 10.50 4.5 11.00 
F035 .3 6-00 3-5 6.00 2.7 5.00 4.1 5.00 _1.4 5.00 3.5 2.00 
F038 .2 5.00 3.3 4.50 2.5 3.00 3.9 4.00 1.3. 3.50 4.0 3.50 
F043 <.2 0.00 4.8, 13.00 4.0 14.50 5.2 14.00 1.8‘ 13.00 5.3 14.00 
F046 <1, 0.00 9.0 E 15.00 3.0 7-50 5.0 13.00 1.0‘ 2.00 7.0 H 16.00 
F051 .3459 7.00 6-91 VH 14.00 4.69 16.00 8.06 VH 15.00 2.63 15.00 7.43 VH 17.00 
F059‘ <1. 0.00 <1. VL 0.00 4. 14.50 2. L 2.00 2. 14-00 4. 3-50 
F069 <1. 0.00 3.97 “ 8.00 3.32 10.00 4.63‘ 9-50~ 1.77 12.00 4.72 12,00 
'F076‘ <.500 0.00 4.01 ’ 9-00 3.09 ‘9m00 4.63 9.50 1.68 :9;00 4.46 10.00 
F080 <.5 0-00 1.6 L 1.00 2.1 2.00 1.8 L 1.00 <.5 0.00 2.2 L 1.00 
F088 .146 4.00 4.40 12.00 3.39 11.00 4.96 12.00 1.53 7.00 4;23 7-00 
F091 <.5 0.00 3.3 4.50 2.6 4-00 3.8 3-00 1-3’ 3.50 4.4 8.50 
MEDIAN- _ 

CONC. .1460 3.9900 3.0900 4.6150 1.6000 4.4000 

SAMPLE 7 8 9 10 
REPORTED . REPORTED REEORTED REPORTED 

LAB NO VALUE RANK VALUE -RANK VALUE RANK VALUE RANK 

F001 6v0 5.00 13.3 6.00- 12.0v 6.50 19.3 8.00 
~F011 .6.6 9.50 14.6 9.00 13.0» 9.00 20.1 12.00 
vF014 408 2.00‘ 10.3 L 2.00: 9.8- 2.00 15.6 L 2.00 
F015 <50. 0.00 <50. 0.00 <50. 0.00 <50. 0.00 
F016 0.00 

_ 

0.00 
V 

0.00 0.00 
F020 ~8. 15.00 22; EH 15.50 18. VH 16.00 29. EB 16.00 
,F025« 6.9 11.00 1715 14.00 1445 14.00’ 20. 10.00 
F031 7. 12.50 15. 11.00 13. 9.00 20. ‘10.00 
F035 5.2 3.00 12.4 5.00 11.7 5-00 17.6 5.00 
F038 5.3 4.00 11.6’ 3.00 10.2 3.00 15.8- 3.00 
F043 7.3 14.00 15.5 12.00 14.0 13.00 21.5 - 13.00 
F046 7.0 12.50 16.0 13.00 15.0 15.00. 22.0. 14.00 
E051 10.20 VH '16.00 22.0 EH 15.50 19.6 EH 17.00‘ 8014 EH .17.00 
F059 ,12.-EH 17.00 23. EH 17100 13., 9.00‘ 27. VH» 15.00 
F069 6.39 8-00. 1415 8.00 13.4 11.50~ 19.3’ 7.00 
F076 6.30 7.00 13.5‘ 7.00 12.0 6.50 18.8 6.00 
F080 3.4 L 1.00 7.2 EL 1,00 6.3‘EL. 1.00 10.5 EL 1.00 
F088 6.09 6.00 12.3 4.00 11.4 4.00 16.8 4.00 
F091 

_ 

6.6 9.50 14.9 10.00 13.4 11.50 20.0 10.00 
MEDIAN — 

CONC. 6.6000 14.6000 .13.0000 20.0000



TOTAL 
LAB Ho- RANK 
F001 59.00 
0011 97-00 
F014 26-50 
F015 0.00 
F016 49.00 
F020 77.50 
F025 00.50 
F031 03.50 
F035 47.00 
‘F038 36.50 
0043 120.50 
F046’ 100.00 
F051 149.50 
F059 92.00 
F069 06.00 
F076 73.00 
F080 9.00 
F088 71.00 
F091 64-50 
OVERALL AVERAG 
RANK IS 3 

TOTAL 
LAB NO. RANK 
F015 0.00 
F080 9.00 
F014 26.50 
P038 36.50 
E035 47.00 
F001 59.00 
F088 71.00 
F091 64.50 
F076 73.00 
F031 03.50 
F069 ‘86.00 
F025 '00.50 
FOI1 97.00 
F059 92.00 
F046 100.00 
F043 120.50 
F051 149.50 
F020 77.50 
F016’ 49.00 
OVERALL~AVERAGE RANK'IS 

AVERAGE 
RANK 
59M 1m7m 
32.650 

16.333 15500 
9.033 
9.270 
4.700 
3.650 

13.309 
12.000 
14.950 
11.500 9J56 
0.111 
1.125u 
7.100 
70167 

8.577 

AVERAGE 
RANK 

1.125 
2.650 
3.650 
4.700 
5.900 
7.100 
7.167 

N0.0F SAWPLES 
RANKED 

10 
9-‘ CO0 

I-‘I4 

9-‘ 

D-‘ 

\DO®\D\D@O\O\DC3O\D\DUHAJ 

N0.0F SAMPLES 
RANKED 

I4 

(A-\U'|O\O\D®\D\D\D\9\D 

sumunay or 
FLAGGING 

L L L 
EHEHEH 

EHVHEH 

EH H 
VHI VH VHVHEHEHEH 
vL L EHEH vH 

L L L L ELELEL 

SUMMARY OF 
FLAGGING 

LLLLELELEL 
LLL 

VLLEHEHVH 
EHH 
VHVHVHVHEHEHEH 
EHVHEH 
EHEHEH 

1995-04-03 PAGE 63 
BIAS STATEMENT 

BIASED LOW 
INSUFFICIENT DATA 
INSUFFICIENT DATA 
BIASED HIGH 

BIASEDZLOW 
BIASEDVLOW 
BIASED,HIGH 
BIASED HIGH 

BIASED LOW 

BIAS'STATEMENT 
INSUFFICIENT DATA 
BIASED LOW 
'BIASED LOW 
BIASED LOW 
BIASED LOW 

BIASED HIGH" 
BIASED HIGH 
BIASED‘HIGH 
INSUFFICIENT DATA 

METHOD CODING 
HGAAS/ICPMS 

ICP 
HYDRIDE 
GEAA 
AA 
HGAAS

V Hydride AAS 
HVAAS 
ICPMS 
GFAA 
ICP-MS 
GFAA 
ICP/MS 
ICP—MS 
HG—ICP 
ICP-MS 
AUTOMATED HYDRIDE 

METHOD-CODING 
ICP 
HG-ICP 
HVAAS 
.Hydr1de AAS 
:HGAASYICPMS 
‘ICP-MS 
AUTOMATED HYDRIDE 
ICP—MS 
HGAAS 
ICP/M 
AA . 

GFAA 
GFAA 
ICPMS 
ICP-MS 
GFAA 
HYDRIDE 

Antimony



FPTM 
PARAMETER: 83095 3 

STUDY 0066 
ismuth 

NWRI Ecosystem Inter1ab.QA for Trace Metals 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ENROR= 2.0000 

.DATA SUMMARY 
ug/L 

1995-04-03 
AQUATIC ECOSYSTEM PROTECTION BRANCH 

PAGE 64 

NATIONAL WATER RESEARCH_INSTITUTE 
BURLINGTON ONTARIO 

BASIC ACCEPTABLE ERROR= 2.0000 CONGENTRATION ERROR 1NcREMENT= .1500 

SAMLE , 1. 4 5 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE- RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE ‘RANK 

F001 .01 1.00 1.5 4.00 .92 1.00 4.6 4.00 6.7 5.00 1.6. 3.00 
R011 .10 2-00 .70 1.00 1.50 3.00 3.50 2.00 5.30 4.00 1.70 4-00 
,F016 0.00 

V » 

0.00 0.00 0.00 .01 EL 1.00 o,oo 
»r038 <100. 0.00 <100. 0.00 T<100. 0-00 <100. 0.00 <100. 0.00 <100. 0.00 
P043 .<.2 0.00 ... 2.00 1.2 2.00 2. 1.00 4.0 2.00- .7 2.00 
.F076 <.100‘ 0.00 .941 3.00 1.58 4.00 3.52 3.00 5.22 3.00‘ .684 1.00 
-9080 <2. 0.00 <2. 0.00 2.9 5-00 5.0 5.00 6.9 6.00- 2.4 ‘5.00 

1 

E091. <50. 0.00 60. EH 5.00 70. EH 6-00 80. EH 6.00 70. EH 7.00‘ §0;.EH_ 6.00 
_. .MEDIAN OR *TARGET 
3 

'CONC. *.0100 .9410- 1.5400 4.0600 5.3000 1.6500 

sAMLE 
A 

7 L 

10 
; 

REPORTED REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK 'VALUE RANK VALUE RANK 

F001 7.2 4.00 6.2 5.00 7.7 =5.00 21.3 4.00 
P011 4.90 2.00 5.50 3.00 5.80 2.00 17.70 2.00 
F016 60. EH 6.00‘ 0.00 V0-00 0.00 
F038 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 
P043 3.8 L 1.00 3.4 1-00 4.2 1.00 16.0 1.00 
F076 5.68 3-00 4.90 2-00 5090 3.00 19.8 3.00 
F080 8.8 5.00 6.0 4.00 6.9 4.00 22.6 5-00 
F091 70. EH 7.00 70. En 6.00 70. EH 6.00 100. EA. 6.00 
MDIAN OR *TARGET

_ 

cONc. 7.2000 5.7500 6.4000 20.5500 

TOTAL AVERAGE No.0? sAMPLEs. SUMMARY OF b 

LAB NO. RANK RANK «RANKED FLAGGING BIAS sTATEMENT METHOD CODING 

F001 36.00- 3.600 10 ICPMS 
F011 25.00 2.500 10 BIASED Low 
F016 7.00 3.500 2 EL EH INSUFEICIENT DATA 1cP 
F038 0.00 — 0 INSUFFICIENT DATA ICP 
F043 13.00 1.440 9 'L BIASED Low IcPMs 
F076 25.00 2.778 9 ICP—MS 
F080 4.875 8 HG-ICP 
F091 55.00 6.111 9 EHHEHEHEHHEEEHER ~BIAsED HIGH AA 

OVERALL AVERAGE . RANK IS 3.509



TOTAL 
LAB NO. RANK 
F038- 0.00 
F043 13.00 
F011 25.00 
F076 25.00 
F016 7.00 
F001. 36.00 
F080‘ 39.00 
F091 55.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 

1.444 
2.500 
2.778 
3.500 
3.600 
4.875 
6.I11 

3.509 

No.0? SAMPLES 
RANKED 

SUMMARY OF 
FLAGGING

L 

ELEH 

'EHEHEHEHEHEHEHEHEH 

BIAS STATEMENT 
1995-04-03 PAGE 65 

METHOD CODING 
INSUFFICIENT DATA ICP 
BIASED LOW 
BIASED LOW 

ICPMS 
ICP-MS 

INSUFFICIENT DATA ICP 

BIASED HIGH 
ICPMS 
HG-ICP 
AA 

Bismuth



FPTM STUDY 0066 DATA SUMMARY 1995-04-03 PAGE 66 
AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

PARAMETER: 92095 Uranium- ug/L 

NWRI Ecosystem Interlab 0A for Trace Metafis 

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

SAMPLE‘ 1 2 3 4 5 6 
REPORTED ‘REPORTED REPORTED REPORTED ‘REPORTED REPORTED 

LAB N0 VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

F001 <.01 0.00 1.98 4,00 0.00 .088 1.00 .092 2.00 ’8.8 -4.50 
F010 »<5. 0.00 <5. 0.00 <5. 0.00‘ <5. 0.00 . 0.00 8. 3.00 
F011 <.1 0.00 1.9 2.00 3.0 3.00 .1 3.00 . 3.00 6.9 1.00 
F043 <.2 0.00 2-3 9-00 3.9 8.00 <.2 0.00 <.2 0.00 12.5 H 10.00 
F046 <.05 0.00 2.1 7.00 3.3 6.00’ .12 4-00 .09 1.00 8.8 :4150 
F051 .1583 2.00 2.16 8.00 3.10 4.50 .1274 5.00 .1100 4.00 10.30 9.00 
F069 <1. 0.00 1.83 1-00 2.72. 1.00 <1. 0.00 <1. 0.00 9.13 6.00 
F076 <.100 0.00 1.99 ‘5.00 3.10 4.50 <.100 0.00 <.100 0.00 7-08 2-00 
F080 <.2 0.00 2.0 6.00 3.5 7.00 <.2 0-00 <.2 0.00 9.4‘ 8.00 
F088 .010 1.00 1.96 '3.00 2.99 2.00 -099 2100 .117 5.00 9.18 7:00 
MEDIAN OR *TARGET V 

CONC. *.0100 1.9900 3.1000 .1000 .1000 8.9650 

SAMPLE 8~ 9 ’10 
REPORTED REPORTED REPORTED ‘REPORTED 

LAB N0 VALUE RANK VALUE RANK VALUE RANK_ VALUE RANK 
F001 4.9 5.00 32.7 8300 21.9’ 7.00 14.8 5-00 
F010 7. 10.00’ 31. 4-00 18. 1.00 15. 6.00 
F011 4.6 3.00 31.2 6.50 20.4- 4.50 14.1 3.00 
F043 5.7 9.00 36. , _10.00 24. 10300 17. 9.00 
F046 5.2 7.00 33a 9.00 22. 8.00 16. 7.00 
F051 4.81 4.00 31.0‘ 

. 4.00 20u4 4x50 114.6 EH 10.00 
F069 4.26 1.00 27.8‘ I.00- 19-9 3.00 14.0 2.00 
F076 4.96 6.00 31-22 6.50 2026. 6.00 14.7 4.00 
F080 5.5 8.00 31.0" 4.001 23.0- 9.00 16.9 8.00 
F088 4.54 2.00 28.9 

V 

2.00 18.8 2.00 13.4 1.00 
MEDIAN OR *TARGET 
CONC. 4.9300 31.1000 '20.5000. 14.9000



FPTM ;STUDY 0066 DATA-SUMMARY 1995-04-03 9 

PAGE 68 
PARAMETER% 93095 Lithium ug/L AQUATIC ECOSYSTEM PROTECTION BRANCH 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO NWRI Ecosystem Interlab QA for Trace Metals 

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

SAMPLE 1 ' 

:2 .3 4 ' 5 6 REPORTED 
. 

REPORTED . 
_ 

REPORTED VREPORTED REPORTED REPORTED 
LAB NO VALUE VRANK VALUE RANK‘ VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .6 1.00 6.3 4.00 4.3 5.00 2.4 3.00 8.4 2.00 4.9 2.00 
F003 .9 3.00- 8.2 13.00 4.7 7.00 3.4 7.00 10.6 10-00 5. 4.50 
F010 5. EH 8.00 8. 12.00 8. VH 11.00 4. 8.00 10. 8.50 7. 

_ 
11.50 

F011 1.00 4.50 6.80 7.00 4.40 6.00 2.70 5-00 9.80 6.00 5.50 9.00 
F016 10. EH 9.00 10. H 15.00 10. EH 12.00 10. EH 10.00 20.‘EH. 14.00 20. EH 14.00 
R019 348 VH 7.00 . 6.6 5.50 7.1 H 10.00 17.8 EH 11.00 23.4 EH 15.00 16.9 EH 13000 
F025 <1. 0.00 7. 9.00 4. 2.50 2. .2.00 8. 1.00 5. 4.50 
E030 <4. 0.00 6. 3.00 4. 2.50 <4. 0.00 9. 3.00 5. ' 4.50 
E038 <15. 0.00 <15. 0.00 (15. 0.00 <15. 0.00 <15. 0.00 <15. 0.00 
F043 2- ~ 6.00 5. 2.00 3.5 1.00 1.5 1.00 10. 8.50 3.5 1.00 
F046 1.0 4.50 9.0 14.00 6.0 9.00 5.0 H 9.00 13.0 H 13.00 7.0 11.50 
F059 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 
F068 0.00 7.7 11.00 0.00 ‘0.00 9.3 5.00 0.00 
F069 <4-0 0.00 4.10 L 1.00 <4. 0.00 <4. 0.00 9.94 7.00 -5-20 7.50 
F076 58: 2.00 6.6 5.50 4.2 4.00 2.6 4.00 9.2 4.00 5-2; 7.50 
F080 <2. 0.00 7.0 9.00 5.0 8.00 3.0 6400 ,11.0 11.50 6.0. 10.00 
E091 <5: 0.00 7. 9.00 <5. 0.007 <5. 0500' 11. 11.50 5. 4.50 MDIAN 
CONC. 1.0000 7.0000 4.5500 3.0000 10.0000 . 5.2000 

SAMPLE 7 8 9 10 REPORTED REPORTED REPORTED 'REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 7.4 4.50 15.3 4.50 11. 3.50‘ 21.5 3.00 
F003 8. 10.00 16. 10.00 12. 9.00 24, 13.50 
F010 11. H 14.00 20. H 15.50 15. 13.00’ 22. 5.50 
F011 7-40 4.50 15.50 7.00 11.50 7.00 21.70 4.00 
F016 .20. EH 15.00 20. H‘ 15.50 20. EH 15.00. 40- EH 16.00 
_F019 8-9 12.00 16.4 12.00 15}9*H 14.00 15.9 L 1-00 
F025 7. 2.50 14. 1.50 10. 1.00 21. 2.00 
F030 7. .2-50 15. 3.00 11. 3.50 22. 5.50 
F038 <15. 0.00 17. 13.50. »<15. 0-00 23. 10.50 
_F043 6. 1-00 _14. 1.50 10.5‘ 2-00 23. 10-50 
F046 9.0 13.00 17.0 13.50 14m0 12-00 24.0 13.50 
F059 <100. 0.00 <100. 0.00 <100. 0.00 <100. 0.00 
-F068 7.5 6400 15.3 4.50 11.3 .5-50 2206 8.00 
,F069 7.74 8.00 15.6 8.00 'l2.2 11.00 22.8 9.00 
F076 7.7 7000 15.4 6.00 11.3 5.50 2225» 7.00 
‘F080 8.0 10.00 16.0 10-00 12.0 ‘9-00 24.0. 13.50 
F091 8. I0u00 16. 10.00‘ 12; 9-00 24- 13.50 
‘MED IAN » 

CONC. 7.7400 15.8000 12.0000 22.7000



TOTAL 
LAB N0. RANK 
F001 36.50 
F010 24.00 
F011 29.00 
F043 65.00 
F046‘ 53,50 
F051 55.00 
F069 15-00 
F076 34.00 
F080 50.00 
F088 27.00 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB NO. RANK 
F069 '15.00 
F088 27.00 
‘FOII 29.00 
.F001 36;50 
F010 24.00 
F076 34-00 
F051 55.00 
F046 53.50 
F080 50;00 
F043 65.00 
OVERALL AVERAGE 
RANK IS 

2.700 

4.924 

AVERAGE 
RANK 
2.143 
2.700 
3.222 
4.553 
4.800 
4.857 
5.500 
5.944 7.143 9386 

4.924 

'N0.0F-SAMPLES 
RANKED 

I-' 

D-' 

G'\l\lsIO\D\l\DU'|® 

N0.0F SAMPLES 
RANKED

7 
10 

qqwoqmww 

SUMMARY or 
FLAGGING 

EH 

SUMMARY OF 
FLAGGING 

EH 

BIAS'STATEMENT 

BIASED HIGH 

BIASED LOW 

BIASED LOW 

BIAS-STATEMENT 
BIKSED LOW 
BIASED LOW 

BIASED HIGH 

1995-04-03 

.METHOD 

ICPMS 
ICP 
ICPMS 
IcP+Ms 
Icy-Ms 
ICP[MS 
IcP—Ms 

PAGE 67 

,CODING 

SCINTREX 
ICP*MS 

METHOD 
Icfi/Ms ICP-MS 
ICPMS 
ICP 
ICP-MS 
ICP-MS 
ICP¥MS 

CODING 

SCINTREX 
ICPMS 

Uranium



TOTAL 
LAB NO. RANK 
F001 32.50 
P003 407.00 
0010 107.00 
F011 60.00 
F016 135.50 
F019 100.50 
E025 -26.00 
E030 27.50 
F038 

V 

24.00 
F043 34.50 
F046 113.00 
E059 0.00 
F068 40.00 
F069 51.50 
E076 52.50 
F080 »s7.00 
F091 67.50 
OVERALL AVERAGE 
RANx.Is 

TOTAL 
. 

LAB N0. RANK 
F059 0.00 
F025 26.00 
F001 32.50 
F030 27.50 
F043 34.50 
F076 52.50 
F011 60.00 
F068 40.00 
F069 51.50 
F003 07.00 
F091 67.50 
F080 07.00 
vF019 100.50 
F010 107.00 
F046 113.00 
F038 24.00 
F016 135.50 
—OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 

11.300 
6.567 
7.357 

AVERAGE 
RANK 

2.889 
3.250 
3.438 
3.450 
5.250 
6.000 
6.667 
7.357 
8.700 
9.643 
9.667 

10.050 
10.700 
11.300 
12.000 
13.550 

7.580 

N0.0F SAWPLES 
RANKED 

N0.0F SAMPLES 
RANKED 

SUMMARY OF 
FLAGGING 

=EH vu ‘H H 
EHH-EHEHEHEHEHH EHEH 
VH H EHEHEH H L 

SUMMARY OF 
_FLAGGING 

VHHEHEHEHHL 
EHVHHH 
an 
EHHEHEHEHEHEHHEHEH 

BIAS STATEMENT 
BIASED LOW 

BIASED HIGH 
BIASED LOW 
BIASED LOW‘ 
.INSUFFICIENT DATA 
BIASED LOW 
INSUFFICIENT DATA 

BIAS STATEMENT 
INSUFFICIENT’DATA 
BIASED LOW 
BIASED LOW 
BIASED LOW BIASED LOW 

INSUFFICIENT DATA 
BIASED HIGH 

1995-04-03 PAGE 69 
METHOD CODING 
ICPMS 
ICP 
A.A. 

METHOD CODING 
ICP 
ICP 
ICPMS 
ICP 
ICP-ES 
ICP-MS 
1c 
ICP 
ICP 
AA 
AA 
ICP 
A.A. 
AA 
ICP 
ICP 

Lithium



FPTM STUDY 0066 DATA SUMARY 1995-04-03: PAGE 70 

PARAMETER: 94095 Berylium ug/L AQUATIC ECOSYSTEM PROTECTION BRANCH NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

NWRI -Ecosy‘s_tem- Interlab QA for Trace Metals 

LOwER LIMIT\FOR 0sE OF BASIC ACCEPTABLE ERRoR=.1.0000 EAs1c ACCEPTABLE ERROR= 1-0000 CONCENTRATION ERROR 1NcREMENT= .1500 

sAMPLE 1 2 .3 4 5 6 
REPORTED REPORTED REPORTED ,REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE‘ RANK VALUE RANK VALUE- RANK 
F001 <.1 

_ 

0.00 1.6 9.50 1.1 8.00 .43- 1.00 3.5 9.00 8.4 12.50 
F003 <.05 0.00 1.43. 6.00 1.01 5.50 .46 2.00 3.19 7.00 8.6 14.00 
F010 <1. 0.00 1. 1.50 <1. 0.00 <1. 0.00 3. 4.00 8. 7.00 
-F011 .1 1.00 1.7 11.00 1.3 10.00 .6 8.00 3. 13.00 9.2 21.00 
F015 <1. 0.00 2. 14.00 ~<1. 0.00 <1. 0.00 4. 16.50 9. 19.00 
'FO16~ 0.00 0.00 0.00 0.00 0.00 10. »22.50 
P019 <2. - 0.00 <2. 0.00 _<2. 0.00 <2. 0.00 <2. L 

_ 
‘0.00 8. 7.00 

F020 <1. 0.00 2. 14.00 1. 2.50 <1. 0.00 31 — 4-001 8. 7.00 
F025 <1- 0.00 2. 14.00 <1. 

_ 

0.00 <1.. 0.00 2. L 1.50 8. 7.00 
F030 4<1, 0.00 <1. 0.00- <1. 0.00 <1. 0.00 2; L 1.50 7. 2.50 
E032 <.5 0.00 1.5. 8.00 1.0 2.50 .5 4.50 3.3- '8:00 8.3 11.00 
F033 <.1 0.00 1.42 5.00» 1.01 5.50 .47 3.001 3114 6.00 7.90 4,00 
FQ35 <.2 0.00 1.6 9.501 1.4 11.00 .5 4.50 53.6 11.00 8.4 112.50 
E038 <5- 0.00 <5. 0.00 <5. 0-00 .<5. 0.00 <5. -0.00 9. .10,0o 
F043 

0 

<1. 0.00 V2. -14.004 1- 2.50 <1. 0.00» 4. 16.50 10. 22.50 
F046 <1.0 0100 1.0 1.50: <1.0» 0.00 <1.0 0.00 3_0 4.00 7.0 2.50 
F051 <.5’ 0.00 ,1.40 4.00v 1.08 7.00 .58 . 7.004 ’3164 12100- 8.10 ‘10.00 
P061 7.6 2.00 <5. 0.00 0.00 7.7 EH ~10.00 <5. 0.00 5.3 L 1.00 
F069 <1. 0.00 1.38 3.00 <1. 0.00 <1. 0.00 3.95 14.00 8.904 17.00 
F076 <.100 0.00 1.49 7.00 1.12 9900 .548 6.00 3.54 10.00 8.81 16.00 
.po30. <7.. 0.00 <7. 0.00 <7. 0.00 <7. 0.00 <7. 0.00 8.8 115.00 
P089 .5w 0.00 2, 14.00 1. 2.50 1. ‘ 9.00 4. 16.50 8. 7.00 
F091 <2. 0.00 <2. 0-00 <2. 0.00 <2. 0.00 4. 16.50 9. 19.00 
MEDIAN 
CONC. 

‘ 1.5500 1.0100 .5240 3.5200 8,4000



. 1995-04~03 PAGE 71 PARAMETER: 94095 Berylium ug/L 
‘SAMPLE 7 8 9 10 

REPORTED REPORTED REPORTED REPORTED 
’LAB NO VALUE RANK VALUE RANK: VALUE RANK VALUE RANK 
»F001 6.0 10.00 25.3 11.00 11.8 8.00 17.1 6.00 
F003- 6.1 16.00 26.2 -18.00 12.1 18.50 18.4 17.00 
F010’ 6. 10-00 24. 4.50 11. 6.50 17; 4-50 
F011 6.3 17.50 26.4 20.00 12.5 21.00- 17.8 -8-50 
F015 6. 10.00 26. 14.50 12. 14.00 19. 19:00 F016 10. EH’ 21.00 30. 22.50 10. 3.00 20. 21:00 
F019 

_ 
6. 10.00 25. 9.00 12. 14.00 19. 19.00 

~F020 6. 10.00 25. 9.00 12. 14.00 18. 13-00 
F025 6. 10.00 26. 14.50 12. 14.00- 18¢ 13.00 
F030 4. L 1.00 22. 2.00 10, 3.00 17. 4.50 
’F032 5.9 4-00 24.9' 7.00 11.9 , 9.50 17.9 10.00 
F033 5.48 2.00 23.8 3.00 11.0 6.50’ 16.5 '3300 
F035 6. 10.00 26.1 17.00 11.9 9.50 1842 16.00 
F038 6. 10.00 26. 14.50 12. 14.00 18. 13.00 
F043 7. 20.00 30. 22.50 14- 23.00 21. 22.00 
F046 6.0 10.00 24.0 4.50 10.0 3.00 18u0 13a00 
F051 5.70 3.00 24.2 _6.00 12.2 20.00 '23.8 VH 23m00 
F061 <5. 0.00 28.6 21.00 8.3 L 1.00 14.3 L 1.00 
F069 6.61 19.00 26.3 19.00 13.0 22.00 17.8 8150 F076 6.30 17.50 :25.9 ‘ 12.00 12.1 18.50 17.5 7.00 
F080 <7. 0.00 21.5 1.00 10.1 5.00 1515 2-00 
F089 6. 10.00 25. 9.00 12. 14.00 18. 13.00 
F091 

_ 

6. 10.00 26. 14.50 12. 14x00 19. 19.00 
MEDIAN 
CONC. 6.0000 25.9000 12.0000 18.0000 

TOTAL AVERAGE N0.0F SAMPLES. SUMARY OF
. LAB NO. RANK RANK RANKED FLAGGING BIAS STATEMNT METHOD CODING 

F001 75.00 8.333 9 ICPMS F003 104.00 11.556 '9 ICE F010 38.00 5.429 7 ICP 
F011 131.00 13.100 10 
F015 107.00 15.286 7 ICP F016 90.00 18.000 5 EH . BIASED HIGH ICP F019 59.00 11.800 5 ICP F020 73.50 9.188 8 ICP F025 74.00 10.571 7 L ICP F030 14.50 2.417 6 L L BIASED LOW ICP F032 64.50 7.167 9 ICP-AES(20) 
F033 .38.00 4.222 .9- BIASED LOW ICP/DIG HNO3 F035 101.00 11.222 -9 ICP-AES F038 70.50 14.100 5 ICP F043 143.00 17.875 8 BIASED HIGH ICPMS F046 38.50 5.500 7 . ICP F051 92.00 10.222 9 VH= ICP-MS 
F061 36.00 6.000 6 EH L L L ICP F069 102. so 14. 643 7 ICP,/MS F076 103.00 11.444 9 ICP-MS 
F080 23.00 5.750 4 INSUEFICIENT DATA ICP(6) F089 95.00 10.556 9 ICP F091 93.00 15.500 6 ICP 
OVERALL AVERAGE 
RANK IS



TOTAL 
’LAB,N0. RANK 
‘F030 14.50 
F033 30.00 
‘E010 30.00 
.E046‘ 30-50 
F080 23-00 
F061 36-00 
‘E032 64.50 
F001 75-00 
F020 73.50 
F051 92.00 
F089 95.00 
F025 74.00 
F035 101.00 
F076 103.00 
F003 104.00 
F019 59.00 
F011 131.00 
F038 70.50 
F069 102.50 
F015 107.00 
F091 93,00 
F043 143.00 
F016 90.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE RANK 
2,417 

11.222 
11.556 
11.800 
13.100 
14.100 
14.643 
15.286 
15.500 
17.875 
18.000 

10.388 

No.0? SAWBLES 
RANKED

6 
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SUMMARY OF 
FLAGGING 
LL 

EHLLL 

VH 

EH 

1995-04-03 PAGE 72 
BIAS STATEMENT 
~BIASED LOW 
BIASED LOW 

.INSUFFICIENT DATA 

VBIASED HIGH BIASED HIGH 

METHOD CODING 
ICP > ICP/DIG HNO3 
ICP 
ICP 
ICP(6) 
ICP 
ICP-AES(20) 
ICPMS 
ICP 
ICP~MS 
ICP 
.ICP 
ICP-Ass 
ICP-MS 
ICP 
ICP 
ICP

0 ICP/MS 
ICP 
ICP 
ICPMS 
ICP 

Berylium
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‘Q 7“ 5



Think Recycling! 

Peusez a‘ recycler!

~


