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6 October 1993 

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

Re: Final Re on for GLAP Stud FPV63 _- Ma'or Ions & Nutrients and Total P Portion 
~ ~ 

Dear Participant, 

The Institute is pleased to distribute this final report to the FP/GLAP participant laboratories. 
This report includes results and evaluations for two unique series of samples - one for Major 
Ions & Nutrients and another for Total Phosphorus. The evaluations in this report are in the LRTAP style, giving an evaluation for systematic bias as well as for precision (flagged 
results). A complete listing of all laboratory results is included so that each laboratory can 
compare its results and evaluations with other laboratories. For details concerning these 
evaluations please refer to the attached Appendix A: Glossary of Terms, or to the Research & Applications Branch QA Manual. 
_We would like to thank all participants for‘ their cooperation and prompt responses. In the 
future, now that all data evaluation programs have been adapted to the FP/GLAP format, 
reports will be prompt. 

‘

A 

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

' 

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

Should you have any questions or comments regarding this study, please contact me - phone 
905-336-4929 or fax 336-4989. (Please note that our area code is now 20_5.) 

Yours truly, 

H. Alkerna
. 

s 

QA Chemist, Ecosystems QA Pgm. 
Think recycling ’ 

‘$9 I0! 
‘ Made from recovered materials Fait de papiers récupérés Pensez a recycler 

Attachment: Individual Laboratory Appraisal
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Table 1 ENVIRONMENT CANADA 
National Water Research Institute 

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

Alberta Environmental Centre 
ASL Analytical Service Lab Ltd. 
Barringer Laboratories Ltd. 
Can Test Ltd, 
Chemex Labs Alberta Inc. 
Chemical & Geological Laboratories Inc. 
City of Calgary 
Edmonton Public Works 
Environment Canada - Atlantic Region 
Environment Canada - Centre St. Laurent 
Environment Canada - NLET 
Environment Canada - Pacific & Yukon Region 
Environment Canada - Western & Northern Region 
Environment Canada — WQB, Western & Northern Region 
Environment Manitoba 
Environment New Brunswick 
Environmental Services Lab, NS 
Elemental Research Inc. 
Forestry Canada - Sault Ste Marie 
Geological Survey of Canada - Ottawa (1) 
Geological Survey of Canada - Ottawa (11) HBT Agra Ltd 
Illinois State Water Survey 
Indian & Northern Affairs Canada 
Laboratoire de- Santé, Publique du Québec 
Ministere de 1’Environnetnent du Québec - Laval 
Ministere de l’EnVir0nnement du Québec -‘ Ste. Foy 
Ontario Ministry‘ of Environment - Dorset" " 

Ontario Ministry of Environment - Etobicoke 
Ontario Ministry of Environment — Kingston 
Ontario Ministry of Environment - London 
Ontario Ministry of Environment - Thunder Bay 
PEI Agriculture 
Rockcliff Research Management Inc. (WTC) 
Saskatchewan Health 
Saskatchewan Research Council 
Sawyer Environmental Laboratory - University of Maine 
Shell Calgary Research Centre 
Sodexen Inc 
USEPA, Region 5 — Chicago 
Zenon Environmental Inc,, BC



Table 2a 
coMPAR1soN or LABORATOR! PEREORMANCE (STUDY 0063) 

Major Ions & Nutrients 

SUM OF 
% BIAS 
AND % 
FLAGS 
SCORE 

9.58 
13.16 
13.96 
16.56 
16.67 
17.11 
19.234 
20.00 
21.84 
28.27 
29.28 
30.85 
31.38 
31.95 
35.03 
35.16 
35.26 
38.00 
38.28 
39.12 
40.09 
41.58 
41.72 
46.31 
46.61 
47.27 
47.96 
54.77 
55.63 
57.00 
62.64 
84.86 
98.96 

108.81 
117.59 

BIAS 

LAB NO. or NO. or PERCENTAGE NO. or NO. or PERCENTAGE 
CODE PARAMETERS PARAMETERS or RESULTS FLAGS or 

ANALYZED _E1AsED 'PARAMETERS RANKED ASSIGNED RESULTS 
BIASED FLAGGED 
(%) (%) 

F032, 18 1 5.56 174 7 4.02 
F003 19 1 5.26 190 15 77.89 
F031 14 1 7.14 132 9 6.82 
F035 13 1 7.69 124 11 8.87 
F043 7 0 0.00 60 10 - 16.67 
F042 16 2 12.50 152 7 4.61 
F048 13 1 7.69 130 15 11.54 
F058 8 1 12.50 80 6 ‘7.50 
F001 17 3 17.65 167 7 4.19 
F020 16 3 18.75 147 14 9.52 
F015 10 2 20.00 97 9 9.28 
F002 14 3 21.43 138 13 9.42 
F008 19 4. 21.05 155 16 10.32 
F009 13 3 23.08 124 11 8.87 
F038 20 6 30.00 179 9 5.03 
F010 18 4 22.22 170 22 12.94 
F046 20 4 20.00 190 29 15.26 
F036 15 4 26.67 150 17 11.33 
E007 11 3 27.27 109 12 11.01 
F006 15 3 20.00 136 26 19.12 
P025 16 4 25.00 159 24 15.09 
F014 15 3 20.00 139 30 21.58 
F034 13 3 23.08 118 22 18.64 
F004 7 2 28.57 62 11 17.74 
F016 17 4 23.53 169 39 23.08 
F037 11 3 27.27 110 22 20.00 
F033 16 6 37.50 153 .16 .10.46 
F030 17 3 17.65 167 62 37-13 
F023 17 4 23.53 162 52 32.10 
F013 10 5 50.00 100 7 7.00 
F062 20 5 25.00 178 67 37.64 
F059 13 — 6 46.15 124 48 38.71 
F061 17 10 58.82 152 61 40.13 
F060 18 11 61.11 174 83 47.70 
R011 15 12 80.00 141 53 37.59 

THE FOLLOWING PARAMETERS WERE USED IN THE ANALYSIS 

Cond pH DOC ALK N03 /2 
NH3 TKN F HARD Mg 
Si S04 Cl K Colour 
Tot N B 

THE FOLLOWING PARAMETERS WERE EXCLUDED 
Turb



LAE_ NO. OF
b CODE PARAMETERS PARAMETERS 

ANALYZED 

F001 
F003 
F004 
F008 
F010 
F011 
F013 
F014 
F015 
F058 
F007 
F034 
F036 
F042 
F002 
F016 
F035 
F020 
F038 
F006 
F033 
F030 
F032 
F046 
F062 

NO. OF 

BIASED 

I-‘I-'HHHOOOOOOOOCDOOOOCDOOOOOO 

Total Phosphorus 
COMPARISON OF LABORATORI PERFORMANCE (STUDY 0063) 

0E RESULTS ELAG5 or 
PARAMETERS RANKED ASSIGNED RESULTS 
EIAsED FLAGGED 

(%) (%) 

0.00 10 0 0.00 
0.00 10 0 0.00 
0.00 10 0 0.00 
0.00 10 0 0.00. 
0.00 9 0 0.00 
0.00 10 0 0.00 
0.00 10 0 0.00 
0.00 10 0 0.00 
0,00 10 0 

. 
0.00 

0.00 10 0 0.00 
0.00 10 1 10.00 
0.00 10 1 10.00 
0.00 10 1 10.00 
0.00 10 2 20.00 
0.00 10 3 30.00 
0.00 10 3 30.00 
0.00 10 3 30;0o 
0.00 10 4 40.00 
0.00 10 5 50.00 
0.00 0 6 75.00 

100.00 10 2 20.00 
100.00 10 5 50.00 
100.00 7 5 71.43 
100.00 10 9 90.00 
100.00 10 9 90.00 

PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF 
% BIAS 
AND % 
FLAGS 
SCORE 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.00 
10.00 
10.00 
20.00 
30.00 
30.00 
30.00 
40.00 
50.00 
75.00 
120.00 
150.00 
171.43 
190.00 
190.00



Table 3a 
SUMMARY OF STUDY TO STUDY PERFORMANCE 

Major Ions & Nutrients 

%BIAS AND %FLAGS QN STUDIES 
LAB -----7 ---- -- MEDIAN 
cons 0062 0063 scoRE COMMENTS 

F001 25.0 21.8 23.4 SATISFACTORY 
_F002 33.4 30.3 32.1 MODERATE 
F003 10.1 13.2 11.6 SATISFACTORY 
FF004 30.2 46.3 33.2 MODERATE 
F006 33.9 39.1 36.5 MODERATE 
F007 22.3 33.3 30.3 MODERATE 
F003 29.1 31.4 30.2 MODERATE 
F009 14.6 31.9 23.3 SATISFACTORY 
F010 40.2 35.2 37.7 MODERATE 
F011 35.0 117.6 76.3 POOR 
F013 39.1 57.0 43.0 MODERATE 
F014 47.4 41.6 44.5 MODERATE 
F015 43.5 29.3 36.4 MODERATE 
F016 76.0 46.6 61.3 POOR - 

F020 21.1 28.3 24.7. SATISFACTORY 
F023 — 55.6 — 4 
F025 39.5 40.1 39.3 MODERATE 
F030 31.3 54.3 63.0 PooR 
F031 - 14.0 —‘ 

_

~ 
F032 16.7 9.6 13.1 SATISFACTORY 
F033 26.8 48.0 37.4 MODERATE 
F034 63.4 41.7 52.6 MODERATE 
F035 57.4 16.6 37.0 MODERATE 

.F036 22.1 33.0 30.1 MODERATE 
F037 133.0 47.3 90.1 POOR 
F033 43.9 35.0 42.0 MODERATE 
F039 52.3 — — - 
F042 22.3 17.1 20.0 SATISFACTORY7 
F043 97.0 16.7 56.8 MODERATE 
F046 75.1 35.3 55.2 MODERATE 
F048 — .19.2 
F055 39.1 - 
F056 52.0 -- 
F057 79.7 - 
F058 = 20.0’ 
F059 - 84.9 
F060 - 108.8 
F061 - 99.0 
F062 * 62.6 
INTERLAB 
MEDIAN 39.1 38.0 

THE FOLLOWING CODES WERE EXCLUDED: 

swupy DATES: 0062(11—JAN—93 ),0063(05—JUL—93'f. 

00192



Table 3b 

Total Phoshozus 
SUMMARY OF STUDY TO STUDY PERFORMANCE 

%BIAS AND %FLAGS ON STUDIES 
LAB --------- -- MEDIAN 
CODE 0062 0063 SCORE COMENTS 

_F001 0.0 0.0 0.0 SATISFACTORY, WELL DONE 
F002 20.0 30.0 25.0 SATISFACTORY ’ 

F003 0.0 0.0 0.0 SATISFACTORY, WELL noun 
F004 110.0 0.0 55.0 MODERATE 
F006 180.0 75.0 127.5 PooR

_ 

F007 0.0 10.0 5.0 SATISFACTORY, WELL noun 
F008 180.0 0.0 90.0 rook 
F010 10.0 0.0 5.0 SATISFACTORY, WELL DONE 
F011 20.0 0.0 10.0 SATISFACTORY, WELL DONE 
‘F013 10.0 0.0 5.0 SATISFACTORY, WELL DONE 
F014 20.0 0.0 10.0 SATISFACTORY, WELL noun 
F015 20.0 0.0 10.0 SATISFACTORY, WELL DONE 
F016 - 30.0 — - 
F020 10.0 40.0 25.0 SATISFACTORY 
F025 50.0 - — — 
F030 190.0 150.0 170.0 pooa 
3032 0.0 171.4 85.7 pooa 
F033 0.0 120.0 60.0 MODERATE 
F034 - 10.0 — - 
F035 0.0 30.0 15.0 SATISFACTORY 
F036 0.0 10.0 5.0 SATISFACTORY, WELL noun 
F038 50.0 50.0 50.0 MODERATE 
F039 90.0 — — 5 . 

F042 0.0 20.0 10.0 SATISFACTORY, WELL DONE 
F046 50.0 190.0 120.0 pooa 
F055 188.9 - - — 
F058 — 0.0 - — 
F062 - 190.0 — — 
INTERLAB 
MEDIAN 20.0 10.0 

Asruny DATES : 0062(l1¥JAN-93 ),0063(05-JUL-93 );.h



Table 421 

Sample Design - Fl’/GLAP 63 - July ’93 

Major Ions & Nutrients 

Sample Sample 
I 

Source Conductance 

No. Name (Prov) (Study 63) 

1 

_ 

TRo1—o2 Three Rivers (PQ)
W 

2 WINN-02 winrripeg River (MN)
H 

us." ‘ 

HURON-O2 Lake Huron 210. 

4 ASSUM-01 Assumption ‘R; (Pd) 187. 

5 VANNAM-0‘l Fraser River (N. Ann) 189. 

6 MOIR-01 Moire River (MN) 280. 
I H 

VANMA-01 Fraser R. (Main Arm) 

SPEN-01 Spencer fir. (dN) 
' 

568. 

9 Saskatchewan R-. (MN) 275.5 

ION-96 Grand River (QN) 
‘ 

818.



Table, 4b 

Samgle. Design - FVP/GLAP 63 - July ’93 

Total Phosghorus 

Sampie
H 

Sample Cone?’-n 

No. Name (Study 63) 

1 cv-05 0.0065 

2 
D 

0.014 

3 ’c»v..03 0.075 

4 C-3-2 0.046 

5 C-3-4 0.091 

6 C-3-3 0.0655 

7 ‘BC-26-1 0.120 
H 

TOTPE02 0.204 

9 TOTPEOI 0.138 

10 TOTPE03 
A 

0.258



Calcium 

Table 5a SUMMARY of Interlaboratory MEDIAN VALUES for Major‘ Ion &. Nutnents - STUDY 63‘ 

SAMPLE NUMBER 
PARAMETER _ 

TROI-02 WINN-02 HURON-01 ASSUM-01 VANNAM-01 MOIR-01 VANMA-02 
SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5 SAMPLE 6 SAMPLE 7 

Turbidity JTU .1300 .1300 .1200 .7000 .4800 .2600 .3000 
colour HAZEN UNIT 21.400 17.950 1.5000 19.850 37.850 17.000 22.750 
Specific Conductance UMHO/CM 44.000 112.000 210.000 187.000 189.000 280.000 445.000 
pH PH UNITS 6.9400 7.6900 8.0000 7.5000 7.5800 7.9200 7.5700 
Boron MG/L .0070 .0100 .0130- .0140 .0200 .0175‘ .0300 

Diss Organic Carbon MG C/L 4.6000 6.6850 1.7000 3.3100 5.1200 5.7000 4.6000 
Total Alkalinity MG/LCACO3 8.7000 47.200 80.140 34.100 51.000 121.000 51.100 
Diss Inorg Carbon MG C/L 2.0000 10.950 18.800 8.0900 12.150 28.200 12.150 
Nitrate + Nitrite MG N/L .1500 .1050‘ .3560 1.7700 .1790 .2155 -1360 
Ammonia MG N/L .0240 .0095 .0080 -0080 .0070 .0055 -0210 

Total N 
’ mg N/L .2865 .2945 .4625 1.8650 .2995 .3810 .2570 

Total Kjeldahl N MG N/L .2200 .2400 .1300 .3550 .1900 .3150 .2100 
Fluoride MG/L .0400 .0500 .0800 .0800 .0600 .1100_ .0600 

Total Hardness mg/L 12.000 51.580 98.000 50.800 59.700 136.000 84.000 
Sodium, MG/L 3.3950» . 2.5930 3.4360 14.450 13.100 4.3000 51.600 
Magnesium _ 

MG/L .8000 3.8460 7.3200 3.8000 439000 5.0000 9.5360 
s111¢a;es mg S102/L 4.7500 .4020 1.5000 5.3200 7.5200 5.5000 6.4750 
~Sulfate (A11 Methods) MG/L 5.2200 5.0000 15.750 12.100 9.4000 12.000 19.100 
Chloride (All Methods) MG/L 3.0550 2.3000 5.8000 22.000 19.200 7.3000 89.000 
Potassium MG/L .5000 .8400 .9000 2.3300 1.2500 1.2500 2.6000 
Calcium MG/L 3.3800 14.400 27.000 13.900 15.800 46.000 18.000 

PARAMETER
' 

SPEN-01 SASK-01 ION-96 
SAMPLE 8 SAMPLE 9 SAMPLE 10 

Turbidity JTU .1300 .1300 .2000 
Colour ‘HAZEN UNIT 34.400 6.3000 20.000 
Specific Conductance UMHO/CM 565.000 276.000 818.000 
pa PH UNITS 8.4300 8.0600 8.3400 
"Boron MG/L .0160 .0200 .0500 
Diss Organic Carbon MG C/L 9.1350 2.7200 _5.9000 
Total Alkalinity MG/LCACO3 220.000 85.000 201.000 
Diss Inorg Carbon MG C/L 51.500 19.750 46.700 
Nitrate + Nitrite MG N/L .6800 .0100 4.6400 
Ammonia MG N/L .0600 .1100 .0060 
Total N ‘mg N/L .9890 .-1820 04.8500 
Total Kjeldahl N MG N/L .5000 .2400 .5400 
Fluoride MG/L .2000 .1200 .1600 
Total Hardness mg/L _293.000 107.000 332.000 
Sodium MG/L 10 . 4.00 14 . 650 43 . 000 
Magnesium MG/L 30.000 12.000 22.800 
g111cates mg S102/L 6.4050 .8000 6.6400 
Sulfate (A11 Methods) MG/L ‘50-230 45-000 103.075 
Chloride (All Methods) MG/L 26.900 4.8800 72.400 
Potassium MG/L 1.5000 1.3000 3.9400 

MG/L 68.200 23.000 95.000



Table 5b SUMMARY OF INTERLABORATORY MEDIAN VALUES for Total Phosphorus - STUDY 63 

SAMPLE NUMBER 
PARAMETER CV—05 C23-1 CV-03 C-3-2 C-3-4 VC-3-3 BC-26-1 

SAMPLE 1 ;SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5' SAMPLE 6 SAMPLE 7 

Total Phosphorus MG P[L .0075 .0150 .0750 .0460 $0900 .0650 .1200 

PARAMETER 
TOTPEOZ TOTPEOI TOTPE03 
-SAMPLE 8 SAMPLE 9 SAMPLE 10 

Total Ehosphorus MG P/L .2022 .1368 .2580



Appendix A 

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. 
Out of Control: An analytical system is said to be out of control when it has demonstrated 

the ability to perform adequately and produces an extreme result or results. 
For an example, consider a set of results obtained by laboratory on 
Vanadium in Study FP62: 

Sample No. Result Median Difference 

1 0.21 0.2010 -0.009 
2 0.13 0.1300 0.0 
3 0.49 0.4800 -0.01 
4 0.091 0.8505 0.7595 
5 0.22 0.2065 -0.013 
6 0.005 0.0050 0.0 
7 0.002 0.0022 0.0002 
8 0.016 0.0151 -0.0009 
9 0.007 0.0069 -0.0001 
10 0.-012 0.0123 0.0003 

._ 

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

Bias: A set of results is said to be biased when that set exhibits a tendency to be either 
higher or lower than some standard. The ranking procedure employed in testing for 
bias is described in W.J. Youden's paper, "Ranl<ing Laboratories by Round-Robin 
Tests" from HR Kn. Editor» NBS Special 
Publication 300+Volume 1, U.S. Government Printing Office, Washington, D.C., 1969. 
In this paper, Youden established the rationale for evaluating laboratories’ 

performance by ranking results. In our use of the procedure there is about 1 chance 
in 20 of deeming a set of results biased when in fact it. is not, (oL=0.05). 

W or T Code: ''W'' or "T" code is used with a reported result as also described in ASTM. 
The use of these codes is discouraged in the FP/GLAP context, as incorrect- 
flagging of results can occur. "Less than" values are normally used when 
reporting FP/GLAP data. 

Page 1



LLBAE Lower Limit. for Use of Basic Acceptable Error, Basic Acceptable Error, and 
BAE Concentration Error Increment: 
CEI:

0 

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 lowerilimit 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 ttg/L and the basic acceptable error is 1.0 }.L'g/L, if a target (median) value for a sample is 5 

pg/L, then any reported result the range 5 :1: 1.0 or 4.0 to 6.0 ttg/L would be considered 
acceptable. The BAE would define the acceptable result within the 0-10 pg/L range. 

For results above the lower limit for use of basic acceptable error, an allowance is made for the 
increased variability due to concentration.— (For almost all substances it appears that the 

variability of results increases with concentration.) The allowance is added to the basic 

acceptable error. It is calculated by multiplying the concentration error increment (as a 

percentage) by the difference between the target value and the lower limit for use of 
basic 

acceptable error, 

For example: If a target value for _a sample is 21 p.gIL, and the lower limit for use of basic 

acceptable error is 10 ugIL, the difference between them is 21-10 = 11 p.g/L. Multiplying the 

difference by the concentration increment, say 0.10, which gives 11 pg/L x 0.10, resulting in 
1.1 

tig/L to determine the acceptable difference 21.0 i 2.1. Thus the range 18.9 to 23.1 ttg/L would 
be considered acceptable and would not beflagged. 

In general, for the FPIGLAP studies. the values chosen for the basic acceptable error and the 
concentration error increment are selected so that good precision may be inferred. Historically, 
for the FP QA Program, for moderate ranges, this has been achieved with the 10% Deviation 
Rule. To be consistent in the FPIGLAP studies, Performance Ratings with the LRTAP type 

' evaluation program should generally remain the same; eg. Very Good = approximately 5% of 
data flagged. In a sense these evaluations represent“ state of the art for analysis of the 

Round-Robin samples-. 

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 theiacceptable difference" (but not minus 
1.5 times the acceptable difference) is flagged low ("L"). A still lower resultis flagged 
‘very low ("VL"). Extremely different values are those that deviate more than twice the 
acceptable difference from the median. These results are flagged 

- "EL" or "El-I". 

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

Sept, 1993 

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

Page 2



Appendix B 

Laboratory Results 

1) Major Ions & Nutrients 
2) Total Phosphorus
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RESEARCH AND ABPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 

UMHO/CH PARAMETER: 00392 Specific Conductance 

PP/GLAP INTERLAB STUDY 63—- MI 5 Nuts 
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PARAMETER: 00392 Specific Conductance 
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TOTAL AVERAGE NO;OF SAMPLES SUMMARY OF 

LAB NO. RANK v AN RANKED ELAGGING BIAS STATEMENT METHOD CODING 
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OVERALL AVERAGE RANK IS 0 17.000 Specific Conductance
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BURLINGTON ONTARIO 
FP/GLAP INTERLAB STUDY 63 — MI 5 Nuts 
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TOTAL 
LAB N0 RANK 
F008 20.5 
F009 35.5 
,F010 55.5 
F020 22.5 
F023 70-5 
F025 58.5 
F030 64.0 
F033 40.5 
F038 0.0 
F046 f21.5 
F059 30.0 
F062 5.0 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB NO. RANK 
F038 0.00 
F062 5.00 
F046 27.50 
F020 22.50 
E009 35.50 
F033 40.50 
F059 30.00 
F025 58.50 
F010 55.50 
F023 70.50 
F030 64.00 
F008 20.50 
OVERALL AVERAGE 
RANK IS 
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SUMMARY OF FLAGGING 
EHL EH 

H H EHVHH 
EHH EHEHEHE VH L H 
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EHVL L" L VLL VLL VLL 

' 

SUMMARY or ELAGGING 

VELVLLVLL 

HHEHVHH EHHEHEHEHHVH EHEHEHEHEHEHVH 
EHEH 

1993-09-29 PAGE 10 
BIAS STATEMENT 
INSUEFICIENT DATA 

BIASEDVLOW 

BIASED HIGH 
INSUEFICIENT DATA BIASED LOW 
INSUFFICIENT DATA 

BIAS STATEMENT 
INSUFEICIENT DATA INSUFEICIENT‘DATA 
BIASED LOW BIASED LOW 

BIASED HIGH 'INSUFFICIENT DATA 

Boron 

METHOD CODING 
Azometh 
ICP 
ICAP 
05107 
ICP 
¥gguadat.05111 

METHOD CODING 

E d t 05111 
Aggfigcfi



11 PAGE 1993-09-29 
RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 

PH UNITS PARAMETER: 01092 pH 

FP/GLAP INTERLAB STUDY 63 - MI 6 Nuts 

.2000 CONCENTRATION ERROR INCREHENT= 0.0000 LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR? 5}5000 BASIC ACCEPTABLE ERROR= 

SAMPLE 
LAB NO NWK REPORTED 

RANK VALUE REPORTED RANK VALUE REPORTED 
RANK VALUE REPORTED RANK VALUE REPORTED RANK VALUE REPORTED VALUE 
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12 PAGE 1993-O9-29 
PH UNITS PARAMETER: 01092 pH 

SMWLE 10 REPORTED 
RANK VALUE REPORTED 

RANK VALUE REPORTED RANK VALUE REPORTED 
LAB N0 VALUE NWK 
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1993-09-29 PAGE 13 
TOTAL AVERAGE N0.0F SAMPLES "SUMMARY OF 

RAN RANKED ’FLAGGING BIAS STATEMENT METHOD CODING LAB NO. RANK K 
F001 212-50 21.250 P0 H Meter 
F002 237.00 23.100 _fi0 

' 

‘ ' uto 
F003 130-50 13.050 ‘$0 VL L GLASS ELECTRODE 
F004 112.50 11.250 *0 10301 , 

F006 160250 ;16.050 *0‘ >_ Stirred 
F007 325.50 32.550 *0 VHH' VHVHVHVH H BIASED HIGH H Meter 
vF008 174.50 17.450 fi0 eter 
~F009 193m50 19.350 ‘0 ‘stirred 
‘F010 219.00 21.900 ‘*0 H» ‘ H H ' Unstirred 
F011 76.00 7.600 _‘0 VLL ELVL ’ BIASED LOW Stirred/Radiometer 
F013 100.00 . 

’10.000 
; 
0 - ELVLL L EL pH Stirred 

'F014 318.00 31.800’ 
, 
0 H H H VHEHH H H BIASED HIGH — 

F015 166.00 16.600 0 AUTO PH/ALK. TIT'R 
«F016 90.50 9.050 = 0 ELELL EH Meter 'F020 224550 22.450 0 , V H L‘H 0301 
>FOZ3 88500 8.800 j 

0 VLL_VLL L ' L - 
,F025 35400 3.500 0 ELELVLELELL EL EL BIASED LOW - H electrode 
VF030= 83.50 80350; 0 ELVLELvL= ' 

_ 

1 aguadac 10301 
F031 279.00 27;900 0 - BIASED HIGH St rred/Electrbmet 
F032. 260.50 26.050 -0 Stirred 
F033 272.00 27.200‘ 0 H RADIOMETER-STIRRED 
F034 233.00 231300 0 EH vSTIRRED 
F035. 198.50 19.850 0 EHVLVH ‘Electode (Stirred) 
F036v 24-550 0 - ‘RADIOMETER 
F037‘ 181 .00 18»._100~ o ‘Fischer 
.F038 81g00 8$100 0 VL L BIASED LOW Meter 
‘F042 183000 18-300 0 — 
.F043 230.50. 23.050 0 L , H Pot, 
F046’ 341.00 34,100 0 

; 

VHVHVHVHEHEHEHH H BIASED HIGH Stirredl H-Meter 
_F048 145.00 14-500 0 VLL VL »Stirred/ lass Elec 
,F058 220,50 22.050 0 ‘ 2 

. 

' »gHiMeter 
F059 15.00 1.500 0 ELELELELELELELELELEL BIASED LOW TIRRED 
;F060 22u50 2,250‘ 0 -ELELELELELELELL ELL BIASED LOW Stirred/pH Meten 
;F061 189.00 185900 0 H 

_ 

Stirred 
F062 '256¢00 25.600 0 HH ’PROBE_ 

OVERALL AVERAGE- . RANK IS 18-000



1 993-0 9-2-9 PA 
TOTAL AVERAGE N0 . OF ‘SAMPLES SUMMARY OF 

GE 1 4 

LAB NO.-- RANK RANK RANKED FLAGGING - BI-AS STATEMENT METHOD CODING 
F059 _15 . 00 1 . 500 }L0 ,E‘LE.LELE.LELEI,‘ELELEI.‘EL BIASED LOW‘ STIRRED 
E7060, 2.2- 50 2-250 L0 .E1LELBI£-LELEISELLELL‘ BIASED Low Stirred/‘pH Meter 
E‘.0_25’ .35 . 00 3. 500 L0, 1 ELI-:LV»LELELLELE:L B~11\sED Low H electrode 
B011 76. .00 ‘I - 600 L0 VLLELVL BIASED Low‘ gtirred/Radiometer 
E03 81 . 00 8.. 1400. 0 V.-LL Bmsgn Low Meter 
F030 83 ._50 8 . 350 0 ELVLELVL flaquadat 10301 
F023 88‘. 00 '8 . 800 0 VLLVLLLL - 
F016 90'.;5,0 9.050 :L,0 pH Meter 
P01 3 1 0.0".—00 I 0 . 00,0 ; 

0 ELVLLLEL 11 5:1 [red 
F004 112.50 11.21.50 

: 
o , E0301: 

F003 130.50 13 . 050 L0 . vLL- c;L1x_ss ELECTRODE 
F0418 14‘5».I0.0 14 - 50.0 .: .0 VLLVL Stirred/Glass Elec 
F006 160,50‘ 15.050 0 - Shifted

V 

‘F015 166.00 16.600 .0 Aprro T-11-IR 

F008 17-4.50’ 17.450 :10 Mater 
F037 181-00 18.100 ,0 Eischer 
F042 183.00 18.300 :0 .

— 
F0601 189.00 18.900 ,0 H‘ stirred, 
F009 1193,. 50 19.350 _L0 

' stirred, 
L0 EHVLVH Electode 

F0014 212.50 _21.250 L0: H -Mega; 
F-‘0‘1’0 00 21 . 900 :30’ HHH ' Vnsvti;-red 

:*0 V 

(Meter 
F020 224.50 22.-450 uo HDH 301 
E‘-043 230.50 23-050 :0 LH ,, 

p.o:;_ 

B034‘ 233 . 00 23 .300 ‘:0 EH s-rnuugp 
237.00 23.700 .;0 Auto 

F036 245. 50 24.550 0 
, 

RADIOMETER 
F0162 256 .00 25 . 600 .L0_ H 91:03]; 
‘F03-2 26,0-./50 26.050 L0 st-1;;-ed 
I-"0_3'3 27-2 . 00 27 . 200 L0 

_ I 

RA[)1oMETgR_s-1-IRRED 
F031 27,9. 00 27 . 900 0, EHLH BIASED HIGH St-1 rred‘/Electromet 
F014 31,8‘. 00 31 . 8:00 0 HHHVHEHHHH BIASED "HIGH — 
F007 325.50 32. 550 .L0 VHHVHVHVHVHH BIASED HIGH ’ H Meter 
F0 46 3 4 1 . 00 3 4 . 1 00 .L 0 VHVHVHVHEHEHEHHH ' BIASED HIGH ti r-red/pH Meter 

OVERALL AVERAGE 18 . 000 RANK IS 
_

pH



PAGE _15 1993-09-29 
RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 

MG C/L PARAMETER: 06002 Dis: Organic Carbon 

EP/GLAP INTERLAB STUDY 63 --MI E:Nuts 

-1000 'LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 2.0000 BASIC ACCEPTABLE ERROR= .8000 CONCENTRATION ERROR INCREMENTE 

SMWLE 
VNWK REPORTED VALUE REPORTED 

RANK VALUE ‘ 
REPORTED 

-RANK‘ VALUE VREPORTED 
RANK VALUE REPORTED 

RANK. VALUE REPORTED 
LAB NO VALUE RAM( 
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10 SAMPLE 
MWK REPORTED ‘ 'REPORTED 

RANK VALUE rRANK VALUE REPORTED 
RANK VALUE "REPORTED 

LAB no VALUE 
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.m001_ 96.00 
E002 25.00 
E003 ‘58.00 
0004 91.50 
F006 147.50 
E008 9.50 
0010 33.00 
F014 135.00 
FQ15 81.00 
F016 172.50 
F023 1 187.50 
‘F025 130.50 
F030 141.00 
F032 _52.00 
F036 91.50 
.F038 54.00 
F042, -124.00 
E046 82.00 
F048 69.00 
F060 170.00 
F051 193.00 
F062 189.50 

2o
H §o za xvF 

OVERALL AVERAGE RANK IS 

TOTALE 3 EN 
F002 25.00 
F010 33.00 
F008 9.50 
032 52,00 
038- 54000 
003 58.00 ma. 6%0O 
015. 81.00 
046 82.00 004* 91.50 
036 91.50 
001 96.00 
042 124.00 
025 130.50 
014 135.00 
030 141.00 
006 147.50 
060 170.00 
016 172.50 
062 189.50 
061 193.00 
023 187.50 

OVERALL AVERAGE RANK IS 

AVERAGE RANK 
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AVERAGE RANK

H 

NHPHHHHHHH

H 

opmgqppuyyowgaammmmauu 

III!flIj{!fiI!OlIIIlOIII

o 
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'N0.0F.SAHELES 
RANKED 

I0 

EEfi§SE§3bgfi:bcMDnu:ot:o 

v—-fir.

. 

COCO 

N0.0F SAMPLES RANKED 

Hk»:HrueHhHsHhnaH»naHhn4 

#4‘ 

wooooccacogacoocooomoo 

SUMMARY OF FLAGGING 

‘L ‘L VL
L

H 
-EL 

H VH 
L L‘L EHEHEHEH 

EHEH EHEHEHEHEHEHEH 
VVHVLVHH VLVHH EHEH 

M L L 
H. _ VHH H H.H VH EHEHEHEHEHEHEHEHEHVH EHEHVHEHEHH?EHEHEHEH 

SUMMARY OF FLAGGING 
LLVL 
EL

L 
LLL 
HLL 

HVH VHVLVHHVLVHHEHEH 
gvannnavu anensnza EHEHVHEHEHHEHEHEHEH 
,EHEHEHEHEHEHEHEHEHVH euannuenansnsusnau 

BIAS STATEMENT 

BIASED 

INSUFEICI BIASED LO 

BIASED BIASED 

BIASED 
§BIASED 

BIASED BIKSED BIASED 

BIAS;STATEMENT 
.LOW BIASED 

LOW 

HIGH HIGH 

LOW 
LOW 

BIASED LOW INSUFFICIENT‘DATA 
BIASED 
BIASED 

LOW LOW 

BIASED HIGH 

ENT DATAW 

1993-09-29 
_ 

' PAGE 16 

METHODVCODING 
UV AA 06107 INFRARED;DETECTOR 06x04 UV AA Ca1c’d 
UV Pens Cond 
AUTO CARBON?ANALYZ 
Hi Temp Cat. 

N; aDAT 06104 Co our AUTOANALYZER 
ICP 
30¢ Analyzer 
Auto UV/S208 QX 
COM/IR 

EMETHOD CODING 
06107 
‘UV Pegs Cond ' 

Cale’ 
Colour 
ICP _INFRARED-DETECTOR 
NPOC AUTO CARBON ANALYZ 
32¢ Analyzer 
AUTOANALYZER 
uv AA 

E DAT 06104 u3q"a AA Autn'UV/S208‘OX 
Hi Temg Cat. ggfl/I 

Diss Organic Carbon



17 PAGE 1993-09-29 
RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH_IflSTITUTE MG C/L PARAMETER: 06592 Diss Inorg Carbon 

BURLINGTONAONTARIO 
PP/GLAP INTERLAB STUDY 63 - MI 5 Nuts 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .1250 .5000 BASIC ACCEPTABLE ERROR: .5000 'CONCENTRATION ERROR INCREMENT= 

SMWLE 
'NWK REPORTED 

RANK VALUE ‘WK REBORTED RANK VALUE REPORTED RANK VALUE REPORTED 
RANK VALUE _ 

REPORTED 
,LAB NO VALUE 

REPORTED vnnun
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‘ RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 

MG/LCACO3 PARAMETER: 06192 Total Alkalinity 

PP/GLAP INTEREAB STUDY 63 - MI E Nuts 
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TOTAL AVERAGE NO ..OF SAMPLES SUMMARY OF 

LAB N0- RANK NK RP-NKED FLAGGING BIAS STATEMENT METHOD CODING 
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‘_RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE BURLINGTON ONTARIO 

MG N/L PARAMETER: 07092 Nitrate + Nitrite 

PP/GLAP INTERLAB STUDY 63 - MI 5 Nuts 
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HG'N/L ’ panama-ran: 07092 Nitrate‘ + nitrite. 
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BIAS STATEMENT METHOD CODING TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 

LAB NO. RANK RANK RANKED FLAGGING 
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TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
»RANKED LAB NO. RANK .RANK FLAGGING BIAS STATEMENT METHOD CODING 

F002 42,50 4.250 10 UV Auto 
F003 44.00 4.400 10 L L VH AUTOCLAVE DIG-NZH4 
F004 24.00 2,400 10 L L L ‘ BIASED LOW 76 
F010 24.50 2.450 10 VL VL BIASED LOW, C01 Hydrazine 
F038 65.00 6u500 10 EL BIASED HIGH Calcd 
F042 ‘$6.00 5.600 10 - 
F046 51-00 5.J00 10 EHEH Calculation 
F062 53.00 5.300 10 EHEH EL H VL L - 

OVERALL AVERAGE
' 

IRANK IS ' 4.500 

TOTAL » AVERAGE N0.0F SAMPLES SUMMARY OF 
RANK _ 

RANKED LAB NO. RANK ELAGGING BIAS STATEMENT METHOD CODING 
F004 24.00 ;2.400 10 LLL BIASED LOW 07651 
F010 24.50 2.450 10 VLVL ‘ BIASED Low Cal Hgdrazine 
,F002 42.50 4.250 10 UV Au o 
F003 44.00 4.400 10 LLVH AUTOCLAVE'DIG—N2H4 
F046‘ 51.00- 5,l00_ 10 EHEH . 

Calculation 
F062 53.00 55300 10 vEHEHELHVLL - 
,F042 56.00 5.600 10 - 
F038 65.00 6.500 10 BL BIASED HIGH Calcd 
OVERALL AVERAGE RANK IS 4.500 Total N
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TOTAL LAB NO. RANK 
F001 49.00 
F003_ 112.50 F006 145-50 
F008 2.00 F014 19.00 
F016 85.50 
F020 25.50 
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F032 104.00 
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‘OVERALL AVERAGE RANK IS 
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PAGE 31 
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D£8., Auto 8 CK DIGESTION 
Dig. Auto 
AA, fihenate 
AA 07016 
Colour
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Total Kjeldahl N
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MG/L PARAMETER% 

SAMPLE 
09092 Fluoride 
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TOTAL AVERAGE N0.0F snupu-:s . summnv 65' 
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N — RANK 0 LAB N0» RANK RA K E F1-AGGING BIAS‘ STATEMENT METHOD CODING‘ 
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F020 60 .50 15-125 4 I-NSUFFICIENT ‘DATA 09105 
F023 

_ 

18.50 4.625 -4 INSUFFICIENT EDATA, - 
E025 132.50 14.722 9 - specific 
0030 91.00 9.100 10 EH Na adat 09105 
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TOTAL AVERAGE NO. OF SAHP LES SUMMARY OF 
LAB NO. RANK RANK RANK 0 FLAGGING BIAS STATEMENT METHOD CODING 
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RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER.RESEARCH INSTITUTE 10692 Tofial Hardness 

BURLINGTON ONTARIO 
mg/L 

> PARAMETER: 

FP/GLAP INTERLAB STUDY 63 - MI‘& Nuts 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: 1,0000 BASIC ACCEPTABLE ERROR= 1.0000 CONCENTRATION ERROR INCREHENT= .0700 
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mg/L 'PARAME?ER: 10692 Total Hardness 
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1993-09-29 PAGE 37 
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RESEARCH AND APPLICATIONS BRANCH MG/L PARAMETER: 11091 Sodium NATIONAL WATER RESEARCH INSTITUTE BURLINGTON_ONTARIO 

SP/GLAP INTERLAB STUDY 63 - HI I Nuts 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 BASIC ACCEPTABLE ERROR= .5000 CONCENTRATION ERROR INCREMENT= ¢0800 
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MG/L PARAMETER: 11091 Sodium 
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BIAS STATEMENT METHOD CODING TOTAL AVERAGE NO¢OF SAMPLES SUMMARY OF 

LAB NO. RANK ‘RANK RANKED FLAGGING 
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RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER.RESEARCH INSTITUTE WWL _PARAMETER: 12091 Magnesium 

BURLINGTON ONTARIO 
PP/GLAP INTERLAB STUDY 63 - MI 5 Nuts 

LOWER LIMIT FOR USE-OF BASIC ACCEPTABLE ERROR= JBW .5000 BASIC ACCEPTABLE ERROR= .2000 CONCENTRATION ERROR INCREMENT= 
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RANK VALUE REPORTED RANK VALUE REPORTED 

LAB N0 VALUE 
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BIAS STATEMENT METHOD CODING TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
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RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE mg S102/L PARAMETER: 14091 silicates 
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TOTAL AVERAGE N0.0F SAMPLES. ;SUMMARY OF 
. 

RANK D 
‘

F LAB NO. RANK‘ RANK E LAGGING. BIAS STATEMENT METHOD CODING 
F001 133.00 13.300 0 Auto C01 
F002 149.00 14.900 0 Auto Col 
F003 106.00 10.600 0 H COLORIMETRIC 
F008 94.50 9.450 0 ' 

. 
,‘Ho 

F009 150.00 15.800 0 VH EH ' ICP 
F010 102.50 10.250 0 ‘Col 
F011’ 10050 1.050! L0 ELELVLELELELBLELBLL ~ 'BIASED LOW Tech. AA 
F016 208.00 20.800- L0 EHEHEHH H'VH EHH\ BIASED HIGH ICP - 

F020 54.00 6.000 9 L 14105 
F023 72.50 7.250 . 

0 L EH EH - 
F025 117.50 11,750 0 Colorimetric 
F030 90.50 9.050‘ 0 EH L EH Na uadat 14111 
F032 95q00 9.500 0 ~ Co our 
F033 .58.00 5.800‘ 0 MOLYBDATE 
F036 144.50 14,450’ 0 ' AUTOANALYZER 
F038 116.00 16.571 7 EL Colour 
F042 69.00 6a900- 0 L - 
F045 173.50 171350 0 EH H EH BIASED HIGH ICP 
F040 144.00 14.400 0 EH VH Sgectrophotometer 
F059 111.00 11,100 0 VH I P 
F060 203.50 20.350 0 VHH EHVHVHVHVHEHVH 

> 
BIASED HIGH ICP - Direct calc. 

F062 32.50 3.250 L0 EL L BIASED LOW Auto-Colour 

TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING' BIAS STATEMENT METHOD CODING 
F011 10150 1.050 10 ELELVLELELELELELELL BIASED LOW Tech. AA 
F062 32.50 3.250 10 ELL BIASED Low. Auto-Colour 
F033 58.00 5.800 10 MOLYBDATE 
F020 54.00 6.000 9 L 14105 
F042 69.00 6.900 10 L - 
F023 72150 71250 10 LEHEH. - 
F030 90.50 9.050 10 EHLEHv Naquadat 14111 
F008 94.50 9.450 10 AA. M0 
F032 95.00 9.500 10 Co1our 
F010 102,50 10.250 -10 Col 
F003 106.00 10.600 10 H . COLORIMETRIC 
F059 111,00 11.100 10 VH ICP 
F025 117.50 11.750 10 Colorimetric 
F001 133.00 13.300 10 Auto Col 
F048 144g00 14,400 
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10 EHVH 
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. Sfiectro hotometer 
F036 144.50 145450 10 . A TOANA YZER 
F002 149000 14,900 10 Auto Col 
F009 158,00 151800 , 10 VHEH ICP ‘ 

F038 116.00 161571 7 EL Colour 
F045 173.50 17.350 10 EHHEH ' BIASED HIGH P 
F060 203.50 20.350 10 VHHEHVHVHVHVHEHVH BIASED HIGH ICP - Direct calc. 
F016 208.00 20.800 10 EHEHEHHHVHEHH BIASED HIGH ICP 

If‘ I-' (ml H‘.O 
OVERALL AVERAGE RANK rs Silicates
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RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH.INSTITUTE MG/L PARAMETER: 16092 Sulfate (A11 Methods) 

=BURLINGTON ONTARIO 
FP/GLAP INTERLAB STUDY 63 - MI 6 Nuts 
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MG/L PARAMETER: 16092 Sulfate (A11 Methods) 
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BIAS STATEMNT METHOD CODING TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 

LAB N0. RANK RANK RANKED FLAGGING
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RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE MG/L PARAMETER} 19091 Potassium 
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RESEARCH AND_APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSTITUTE 
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MG/L PARAMETER: 20091 Calcium 
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BIAS STATEMENT ‘METHOD CODING TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 

LAB NO. RANK RANK RANKED FLAGGING 
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TOTA AVERAGE N0.0F SAMPLES SUMMARY OF 
1993,09-29 PAGE 158 

N RANK FLAG LAB N0- RANK RA K ED GING‘ BIAS STATEMENT METHOD CODING 
F023 20.00 2.000 0 ELELELELELLELVLEL BIASED LOW - 
F061 40.00 4.800 0 313530 Low 535 
F025 51.00’ 5.100 L0 L BIASED Low -Atomic Absorption 
F011 59.50 5.950 0 LLLLLEHL BIASED LOW Flame AA 
F010 84.50 8.450 .0 . 
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F002 100.00 10.000 0 AAs 
:25: ms 113-333 13 ~- - F ame AAS, Direct 
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F035 132.00 ,13.200 L0 Icp 
F030 153.00 13.300 0 Na adat 20005 
F032 137.50 13.750 0 M2“ 
F006 141.00 14.100 0 VHL Titrn 
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OVERALL AVERAGE RANK IS 16.000 Calcium
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.RESEARCH AND APPLICATIONS BRANCH NATIONAL WATER RESEARCH INSEITUTE MG P/L PARAMETER: 15092 Total Phosphorus 

BURLINGTON ONTARIO 
FP/GLAP INTERLAB STUDY 63 - TP Portion 
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BIAS STATEMENT TOTAL AVERAGE N0.0F SAMPLES SUMMARY OF 
LAB NO. RANK _RANK RANKED ELAGGING METHOD CODING 
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