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To: Participants & Managers in the: . 

Ecosystem Interlaboratory Quality Assurance Program 
Re: Final Report for FP/GLAP ASflt_udy FP65 - Major Ions & Nutrients. and Total P Portion 
Dear Participant, 

The Institute is pleased to distribute this 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 evaluation of results includes 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 pleaserefer 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 return 
it. is the aim of the quality assurance group to give timely evaluations and reports and 
effective remedial assistance. 

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

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

Should you have any questions or comments regarding this study or report. please Contact me - phone 905-336-4929 or fax 336-4989. - 

Yours truly, 
J54/wt-3» Cl . 

H. Alkema 
QA Chemist, Ecosystem QA Pgm. 
Attachment: Individual Laboratory Appraisal 
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AECL Research, ON 
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AGRA E & E Ltd. 
ASL Analytical Service Lab Ltd. 
Can Test 
Cantech Laboratories Inc. 
Canviro Analytical Laboratories Ltd. 
Chemex Labs Alberta Inc. 
Chemical & Geological Laboratories Inc. 
Chesapeake, ‘Biological Laboratory, 
City of Calgary, Waterworks 
Edmonton Public Works Laboratory A 

Energy, Mines & Resources Canada, GSC 
Enviroscience, Chicago, IL 
Environment Canada - Atlantic Region, NB 
Environment Canada - Atlantic Region, NS 
Environment Canada. - Centre St. Laurent 
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Environment New Brunswick 
Environmental Services Lab, NS 
Environmental & Industrial Health, MI 
Forestry Canada - Sault Ste. Marie 
Freshwater Inastitute, DFO, MB 
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' 
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Ontario Ministry of Environment & Enery - Dorset 
Ontario Ministry of Environment & Enery - Etobicoke
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- 

ROG-kcliff Research Management Inc». (WTC) 
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, 

Saskatchewan Research Council, «SK 
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Shell Calgary Research Centre, AB A 

Southern District‘ HQ, 
Suncor Inc. OSG-, AB ' 

Université du Québec, INRS 
Ux_1_ivers_ity of Windsor, ON 
‘University of Wisconsin, Madison . 

USEPA, Grosse Isle, MIA 
USGS. NWQL, CO 
Zenon Enviro‘nmen"ta1 Inc., BC 
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T b1 -2 
. . ..1 ‘a‘ ‘E a 

COMPARISON OF LABORATORY PERFORMANCE (STUDY 0065) 
Major Ions & Nutrients 

BIAS FLAGS 

LAB OF NO. OF PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF cons PARAMETERS PARAMETERS or 
6 6 RESULTS FLAGS pg % BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS AND % BIASED FLAGGED FLAGS 

(%) (%) scans 
F004 6 0 0.00 55 6 10.91 10.91 F036 15 1 6.67 150 7 4.67 11.33 F032 18 1 5.56 171 

1 
12 7.02 

. 12.57 F069 17 1 5.88 153 11 7.19 13.07 F003 19 2 10.53 178 8 4.49 15.02 F038 19 2 10.53 169 9 5.33 15.85 F066 17 1 5.88 159 17 10.69 16.57 8001 ' 17 2 11.76 163 8 4.91 16.67 F015 16 2 12.50 157 10 6.37 18.87 F080 15 0 0.00 138 30 21.74 21.74 9011 15 3 20.00 136 6 4.41 24 41 F046 20 2 10.00 190 28 14.74 24.74 F025 15 3 20.00 148 8 5.41 25.41 F042 17 3 17.65 161 14 8.70 26.34 F006 15 2 13.33 128 17 13.28 26.61 5013 12 3 25.00 110 5 4.55 29.55 3035 9 2 22.22 83 7 8.43 30.66 F002 14 4 28.57 133 7 15.26 33.83 F037 11 2 18.18 109 18 16.51 34.70 F008 19 4 21.05 165 23 13.94 34.99 F010 18 4 22.22 164 21 12.80 35.03 F068 9 2 22.22 80 12 15 00 37.22 F020 17 5 29.41 150 15- 10 00 39.41 2033 16 5 31.25 143 12 8.39 39.64 F031 14 4 A 28.57 128 23 17.97 46.54 F062 20 5 25 00 184 49 26 63 51.63 F048 13 4 30.77 122 26 21.31 52.08 F072 16 5 31.25 153 - 32 20.92 52.17 F061 16 4 25.00 157 46 29.30 54.30 F074 9 3 33.33 90 19 21.11 54.44 F034 14 3 - 21.43 127 43 33.86 55.29 F009 3 9 4 44.44 90 11 . 12.22 56.67 F059 12 4 33.33 111 31 27.93 61.26 F016 19 7 36.84 190 48_ 25.26 62.11 F014 16 7 43.75 160 32 20.00 63.75 F049 7 4 57.14 69 5 7.25 64.39 2057 9 3 33.33 90 31 34.44 67.78 F052 18 14 6 77.78 173 108 62.43 140.21 F079 3 2 66.67 30 23 76.67 143.33 

THE FOLLOWING PARAMETERS WERE USED IN THE ANALYSIS: 
Cond pg DOC ALLK DIC 

, N03 /2 NH3 TKN F HARD Na Mg si s04 C1 K Ca Cblour Tot N B 

THE FOLLOWING PARAMETERS WERE EXCLUDED: 
Turb



Table 2b 
COMPARISON OF LABORATORY FERFORMANCE (STUDY 0065) 

Total Phosphorus 

BIAS FLAGS 

105 NO. or NO. or PERCENTAGE NO. or NO. or PERCENTAGE sum or CODE PARAMETERS PARAMETERS OF RESULTS FLAGS OE % BIAS ANALYZED BIASED PARAMETERS RANKED ASSIGNED RESULTS % 
BIHASED 

. FLAGGED FLAGS 
(0) (0) sconz 

F001 1 0 00.00 10 0 0.00 0.00 F003 1 0 0.00 10 0 0.00 0.00 F008 1 0 0.00 10 0 0.00 0.00 F011 1 0 0.00 10 0 0.00. 0.00 0013 1 0 0.00 9 0 0.00 0.00 .0015 1 0 - 0.00 9 0 0.00 0.00 F033 1 0 0.00 9 0 0.00 0.00 F035 1 0 0.00 0 0 0.00 0.00 F036 1 0 — 0.00 10 0 0.00 0.00 0030 1 0 0.00 10 0 0.00 0.00 0042 1 0 0.00 10 0 0.00 0.00 0050 1 0 -0.00 10 0 0.00 0.00 F072 1 0 0.00 10 0 0.00 0.00 F080 1 0 0.00 7 0 0.00 0.00 0020 1 0 0.00 .9 1 11.11 11.11 0025 1 0 0.00 0 1 12.50 12.50 0032 1 0 0.00 0 1 12.50 12 50 0010 1 0 
' 0.00 10 2 20.00 20 00 .0014 1 0 0.00 10 2 20.00 20.00 F002 1 0 0.00 9 2 22.22 22.22 00052 1 0 0.00 7 3 42.00 42.00 0034 1 0 0.00 10 5 50.00 50.00 F046 1 0 0.00 9 5 55.56 55.56 F048 1 1 100.00 0 0 0.00 100.00 

. F001 1 0 0.00 0 6 100.00 100.00 0000 1 1 100.00 7 1 14.29 114.29 F004 1 1 100 00 10 3 30.00 130.00 0009 1 1_ 100 00 0 7 07.50 107.50 0059 1 1 100.00 9 9 100.00 200.00



Table 3a SUMMARY OF STUDY TO STUDY PERFORMANCE 
Major Ions & Nutrients 

%BIAS AND %$LAGS ON STUDIES LAB 
_ 

2 . 
. MEDIAN CODE 0062 0063 v 0064 0065 SCORE COMMENTS 

F001 25 0 21.8 15.3 16.7 19.3 SATISFACTORY F002 33 4 30.8 30.8 33.8 32.1 MODERATE F003 10 1 13.2 11.1 15.0 12.2 SATISEACTORX F004 30.2 46.3 0.0 10.9 20.5 SATISFACTORY F006 33.9 39.1 70.9 26.6 36-5 MODERATE F007 22.3 38.3 10.9 - 22.3 SATISFACTORY F008 29 1 31.4 21.7 35.0 30.2 MODERATE ' 

F009 14.6 31.9 60.2. 56.7 44.3 MODERATE F010 40.2 35.2 40.0 35.0 37.6 MODERATE F011 35.0 117.6 71.5 24.4 53.3 MODERATE F013 39.1 57.0 25.1 29.5 34.3 MODERATE F014 47.4 41.6 47.3 63.7 47.4 MQDERATE F015 43.5 29.3 21.1 18.9 25.2 .MODERATE F016 76.0 46.6 62.9 62.1 62.5 POOR F020 21.1 28.3 6.8 39.4 .24.7 ‘SATISFACTORY F023 - 55.6 — _f - 
_ j F025 39.5 40.1 16.1 25.4 32.5 MODERATE F030 81.3 54.8 87.8 - -81.3 POOR F031 - 14.0 7.0 46.5 14.0 SATISFACTORY F032 16.? 9.6 7.8 12.6 11.1 SATISFACTORY F033 26.8 48.0 40.8 39.6 40.2 MODERATE F034 63.4 41.7 63.1 55.3 59.2 MODERATE F035 57.4 16.6 26.8 30.7 28.7 MODERATE F036 22.1 38.0 6.3 11.3 16.7 SATISFACTORY F037 133.0 47.3 76.0 34.7 61.6 pooa __ F038 48.9 35.0 22.4 15.9 28.7 MODERATE $039 52.8 — - - - — F040 - 4 22.0 — + — F042 22.8 17.1 15.4 26.3 20.0 SATISFACTORY F043 97.0 16.7 e — 56.8 MODERATE F046 75.1 35.3 28.2 24.7 31.7 MODERATE F048 — 19.2 16.1 52.1 19.2 SATISFACTORY F049 — - — 64.4 - - 

E052 - — - 140.2 - - 4 F055 39.1 — — - A — - F056 52.0 - - — — — F057 79-7 - 57.9 67.8 67.8 POOR F058 5 20.0 '12.3 - 16.1 SATISFACTORY F059 — 84.9 63.3 61.3 63.3 POOR F060 - 108.8 72.0 — 90.4 POOR F061 - 99.0 - 54.3 76,6 POOR F062 - 62.6 - 51.6 57.1 MODERATE. F063 - - 22.7 - — = 
F064 - — 13o. — - - F066 — - 

5 
71.6 16.6 44.1 MODERATE F067 - - 21. - - - F068 — - 2.4 37.2 19.8 SATISFACTORY F069 — - 24.7 ‘ 13.1 18.9 SATISFACTORY F071 - - 41.5 - - — 

E072 - - — 52.2 — - F073 - - ' 49.1 — 4 — F074 — - - 54.4 - — F075 - — 29.4 - 
. 

— +, F079 - - — 143.3 - — 
F080 — - - 21.7 - - 
INTERLAB 

A 

MEDIAN 39.1 33.0 26.8 35.0 

STUDY DATES: 0062(11—JAN-93), 0063(05—JUL*93), 0O64(07*JAN~94), 0065(07-JUL-94)



Table 3b SUMMARY OF STUDY TO STUDY PERFORMANCE 
Total Phosphorus 

""" "5"§§EAs'A§5 Er LAB ---------------- —e-.- ----------- -- MEDIAN cons 0062 0063 0064 0065 scoRE commsnrs 
F001 0.0 0.0 0.0 0.0 0.0 SATISFACTORY, WELL DONE F002 20.0 30.0 111.1 22.2 26.1 MQDERATE F003 0.0 0.0 0.0 0.0 0.0 -SATI_SFA>C'1‘OR-Y, WELL DONE F004 110.0 0.0 _0.0 130.0 55.0 MODERATE 5005 180.0 75.0 175 0 114.3 144.5 poog F007 0.0 10.0 11.1 - 10.0 SATISFACTORY, WELL DONE F008 180.0 0.0 30.0 0.0 15.0 SATISFACTORY F009 — — 180.0 187.5 183 7 pooa 2010 10.0 0.0 0.0 20.0 5.0 SATISFACTORY, WELL noun F011 20.0 0.0 0.0 0.0 0.0 SATISFACTORY, WELL DONE F013 10.0 0.0 0.0 0.0 _0.0 SATISFACTORY,_WELL DONE F014 20.0 0.0 

_ 0.0. 20.0 10.0 SATISFACTORY, WELL DONE 8015 20.0 0.0 100.0 0.0 10.0 SATISFACTORY, WELL DONE F016 - 30.0 200.0 - 115.0 POOR
_ F020 10-0 40.0 0.0 11.1 10.6 SATISFACTORY F025 50.0 - 0.0 12.5 12.5 SATISFACTORY F030 190.0 150.0 0 0 — 150.0 POQR, F032 0.0 171.4 0.0 12.5 5.3 SATISFACTORY, WELL DONE 3033 0.0 120.0 140.0 0.0 60.0 MODERATE F034 - 10.0 - 

_ 
50.0 30.0 MODERATE F035 0.0 30.0 10.0 0.0 5.0 SATISFACTORY, WELL DONE F036 0.0 1040 0.0 0.0 0.0 SATISFACTORY, WELL DONE F038 50.0 50 0 0.0 0.0 25.0 .MODERATE F039 90.0 — - - — _—i F042 0.0 120.0 10.0 0.0 5.0 SATISFACTORY, WELL DONE F946 50.0 190 0 50.0 55.6 52.8 MODERATE F048 - — 0.0 100.0 50 0 MODERATE F055 188.9 -_ — . — - — “VA F058 - 0.0 140.0 0.0 0.0 SATISFACTORY, WELL DONE F059 - — — 200 0 

, 

— - 
F.0.5.:l - - - 100.0 - - F062 — 190.0 - 42.9 116.4 pooa F063 - - 0.0 - — - F064 - — 200 0 — — - F069 — - 10.0 - — - F072 — . - 0.0 - - F075 — — 20.0 — -» - F080 - — - 0.0 - - 
INTERLAB 

STUDY DATES: O062(11-JAN-93 ),0063(O5-JUL-93 ),O064(07-JAN-94 ),0065(O7-JUL-94 ),



_ 
Table 4a

~ 
Sam ~l‘e Desi" n 2 FP/GLAP 65 - 

Ma'oi' Iqns & Nutrients 

Sampie ~Sa.mp1e Source Conductance 
VNo. Name (Prov) (Expected) 

1“ 
V *7 

'1-‘RVOIIS-02 Trois 30. 

2 
\ 

‘BEL/\}U—o1 Montreal (PQ) 
V 

120. 

3 QlJ4l3M'(I;.:-\P»-Orv Quebec City Tap 
M 

184. 

4 
Z 

Winnipeg River 

5 HURON-03 
A H 

WL"ak‘e Huron 21‘0e. 

6 LINN-01 Lake Michigan 290: 
'/7 

1%!/IIL-01 Green Bay, Milwaukee 310.
M 

8 V—1§Afi1"r.o1 Battle River 
I 

550; 

9 vX.NMA-o2 
A 

Fraser R. (Main 450. 

10 Assm:-6i 
7 

Assiniboine River 870. -



Table. 4b 

Sample Design - FP/G_LAP.65 -.,]uly ’94 

Total Phosphorus 

Sample 
T 

Sample Cone"-n 

No. Naxne (expected) 

1 0.0012 

2 0.0034 

3 sYfif§}09 
I 

0.010 

4 ‘SYNT1>—02 
V 

0.0175 

5 §—Y_I;I:I;P-10 0.0375 

6 0.0525 

7 0.0725 

8 SYNTP-122 
H H 

0.115 
‘ 

>9 
SYNTP-07 '0.145 

10 0.163



Table 5a SUMMARY of Intcrlaboratory MEDIAN VALUES for Major Ion & Nutrients - STUDY 65 

SAMPLE NUMBER 
PARAMETER 

TROIS-02 BELVU-01 QUETAP-01 WINN-02 "HURON-03 LINN-01 MIL-01 
SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5 SAMPLE 6 SAMPLE" 7 

Turbidity JTU .2000 .1700 .1000 .1200 .1400’ .1000 .1200 
‘Colour. HAZEN UNIT 36.250 25.100 2.0000 15.000’ 2.0000 2;0000 3.0000 
Specific Conductance UMHO/CM 32.700 110.000 178.000 112.000‘ 211.000 294.000" 306.000 
pH PH UNITS 6;5100 7.3840 7.3200 7Q6950 8.0150 8.1000 7.9050 
‘Boron mg/L .0085 .0100 .0141 .0100 .0140 .0220 .0290 
Diss Organic Carbonr mg C/L 6.0000 5.2250 1.1000» 6.3450 1.7850 1.7650 1.6300 
Total Alkalinity mg/LCACO3 6.2950 24.000 20.600 47.500 81.920 112.000. 101.700 
Diss Inorg Carbon mg C/L 1.3800 5.6100 4.9600 11.200~ 19.500 27.100’ 24.450 
Nitrate + Nitrite‘ mg NAL .0700 .4130 .5350" .1060 .3400 .3500 .3620 
Ammonia mg N/L .0300 .0175 .0110 .0100 .0090 ;0095 .2000 
Total N '5 mg N/L .2800 .5860 .5980 13000 .4680 .4800 .6700 
Total Kjeldahl N mg N/L .2610 .2300 .1050’ .2140 .1700 .1650 .3450 
VFluoride, mg/L .0430 .0500 1.1800 H0615 .0830 .1200 1.0900 
Total Hardness mg/L 9u0740 35.800 44.800 52.150 100.500 140.300 142.000 
Sodium mg/L 2.2000 7.0000 15.600 2.6000 3.5500 6.2600 6.6000 
Magnesium mg/L -6100 2.4050 1.8000’ 3.8500 7.4400 11.600 11.900 
Silicates mg S102/L 4.2750 5.2150 8.1000 .4020 1.5600 1.2800 1.9700 
Sulfate (All Methods) mg/L 4.7800 10.000 13.100 v5.0000 16.000 22,600. 31.200 
Chloride (All Methods) mg/L 1.7800 9.8400 27.540 _2.2472 6.0000 10.720 13.300 
Potassium- mg/L .5200 .8800 .8600‘ -8200 .9050 31.3450 1.4000 
Calcium mg/L 2.5000 10.350 14.600 14.775 27.800 37.000 37.800 

SAMPLE NUMBER 
PARAMETER- ‘ 

BATT-01 VANMA-02 ASSIN-01 
SAMPLE '8' SAMPLE 9 SAMPLE 10 

Turbidity JTU -2000 .2250 .2500 
Colour HAZEN UNIT 26.000 20.300 13.500 
Specific Conductance UMHO/CM 540.000- 442.000 869.000 
pH PH UNITS 8.3550 7.7950 8.4450 
Boron mg/L .0682 .0270 .1040 
Diss Organic Carbon 

_ 

mg C/L 9.6950 4.2800 7.4600 
Total Alkalinity mg/LCAC03 188.000 51.000 260.000 
Diss Inorg Carbon mg C/L 44.550 12.250 61.150 
Nitrate + Nitrite mg N/L .0430 .2000 .0110 
Ammonia mg N/L .0180 .0190 .0070 
Total N mg N/L .6160 .3140 .4260 
Total Kjeldahl N mg N/L .6500 .1650 .4425 
Fluoride mg/L .1605 .0600 .1600 
Total Hardness mg/L 172;500 85.275 361.765 
Sodium mg/L 52.700 52.000 58.200 
Magnesium mg/L 16.710 9.5300 339.200 
Silicates mg S102/L 1.4100 6.6150 10.900 
Sulfate (A11 Methods) mg/L 82.000 19.000 194.000 
Chloride (All Methods) mg/L 10.800 89.900 23.000 
Potassium mg/L 8.1500 2.6885 8.0500 
Calcium. mg/L 41.090 18.100 '81.600



Table 5b. SUMMARY of Interlaboratory MEDIAN VALUES for Total Phosphorus - STUDY 65 

SAMPLE~NUMBER PARAMETER 
HURON-O3 LINN-01 SYNTP-O9 SYNTP-02 SYNTP-10 SYNTP-04 'SYNTP-11 
SAMPLE 1 ‘SAMPLE 2‘ SAMPLE 3 SAMPLE’ 4 SAMPLE 5 SAMLE 6 »SAMPLE 7 

Tot-.~a13 Phosphorus mg P/L .0045 .0046 .0110 .0190 .0380 .0540 .-0745 

SAMPLE NUMBER PARAMETER 
SYNTP-12 SYNTP-O7 SYNTP-13 
SAMBLE 8 SAMPLE 9 SAMPLE.10 

Total Phosphorus mg P/-L .1163 .1490 .1650
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Glossary of Terms



GLOSSARY or TERMS 
' 

Appendix A: 

Used for the Evaluation of Interlaboratory Results
V 

Satisfactory: Quite acceptable, "good. results".
g Erratic-2 A set of results for a given characteristic is deemed erratic when both high 

and low flags are assigned. ’ 

Out of Control: An analytical system is said to be out of control when it has demonstrated 
. the ability to perform adequately and produces an extreme result or results. 

For an example, consider a set of results obtained by laboratory on Vanadium in Study FP62: « 

Sample No. Result Median Difference 

1 0.21 0.2010 -0.009 
2 0.13 0.1300 _0.0 
3 0.49 0.4800 -0.01 
4 0.091 0.8505 0.7595 
5 0.22 0.2065 -0.013 
6 0.005 0.0050 0.0 
7 0.002 0.0022 0.0002 
8 0.016 0.0151 -0.0009 
9 0.007 ‘ 0.0069 -0.0001 
10 0.012 0.0123 0.0003 

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

Bias: A set of results is said to be biased when that set exhibits a tendency to be either 
higher or lower than some standard. The ranking procedure employed in testing for 
bias is described in W.-J.- Youden’s paper, '-‘Ranking Laboratories by Round-Robin 
Tests" from Precision Measurement and Calibration Kn, Editor, NBS Special 
Publication 300-Volume 41, US. 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, (ot=0.05). 

W or T Code: A "W" or "T" code is used with a reported result as also described in ASTM. 
‘ 

- These codes may be used in the FP/GLAP studies, but may result in flagging 
difficulties. "Less than" values are normally used when reporting the results. 

Page 1



LLBAE Lower Limit for Use of" Basic Acceptable Error, Basic Acceptable Error, and BAE Concentration Error Increment: 
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 basic acceptable error is 1.0 pg/L, if a 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: If a target value for a sample is 21 pg/L, and the lower limit for use of basic acceptable error is 10 pg/L, the difference between them is 21-10 = 11 pg/L. Multiplying the difference by the concentration increment, say 0.10, which gives 11 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 error increment are selected so that good precision may be inferred. Historically, 
for the FP QA Program, for moderate ranges, this has been achieved with the 10% Deviation Rule. To be consistent in the FP/GLAP studies, Performance Ratings with the LRTAP type evaluation program should generally remain the same; eg. Very Good = approximately 5% of data flagged. In a sense these evaluations represent state of the art for analysis of the 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 the acceptable difference (but not minus 
1.5 times the acceptable difference) is flagged low ("L"). A still lower result is flagged 
very low ("VL"). Extremely different values are those that deviate more than twice the 
acceptable difference from the‘. median. These results are flagged - "EL" or "EH". 

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

Sept, 1993 

Reference: ASTM, 1983, Volume 11.01, Water .1, Section II, pg D4210-83 
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TOTAL AVERAGE N0.0F SAMPLES =SUMMARY OF I 

I 1994’1°'°5 PAGE» 1‘ 
LAB N0. ‘RANK .RAN - RANKED . :FLAGGING K BIAS‘STATEMENT METHOD CODING 
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010 197 .;50 19.750 _ 
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0 ELELVLVLL L ' 
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025 55.00 5.500» 0- L ELELELL. VLV 

I V 
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