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I Environment Environnement 
Canada Canada 

National Water Research Institute 
867 Lakeshore Road 
Burlington, Ontario 
L7R 4A6 

June 20, 1997 

I9: Participants of the NWRI Ecosystem lnterlaboratory QA Program 

_R_e_: Final Report for NWRI Study FP70 - Rain and Sofi Waters Portion 

Dear Participant: 

We would like to thank you for your co-operation and prompt responses with respect to this study. In 
return, it is the aim of the quality assurance group to give prompt evaluations, reports, and efi°ective 
remedial assistance. 

The Institute is pleased to distribute this final reportto the FP participant laboratories. Thisreport 
includes results and evaluations for a unique series of samples: Rain and Sofi Waters. The evaluation of 
results includes an evaluation for systematic bias and precision. The flagging criteria, used to ass_ess 
precision, are open to change. In order to improve our data assessments and the quality of your data, you 
may find that these criteria change from study to study. This would be evident in Table 3 - Summary of 
Study-to-Study Performance. 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, Glossary of Terms, orto the Research & Applications 
Branch QA Manual_. 
In the data summary tables you will find the tabulation of the degree of ‘bias. It has been difficult to 

V quantify and determine its significance at low values. In this report we have calculated bias in two 
components which relate directly to the chemical measurement. Laboratory heads are encouraged to 
discuss the attached report openly with those who manage theirprograrns and those who use their 
laboratory data. 

The laboratories listed 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 relevan 
laboratories or program au_thori_ti_es_. A 

‘n. _-I 

m-ur>...»..—em-a-

Ee 

Should you have any questions or comments regarding this study, please do not hesitate to contact us. 

Yours truly, 

4 . 

Harry Alkema 
' 

Lisa Hjelm 
QA Services Interlaboratory Study Logistics 
NLET/PI&QM/ESRM NLET/PI&QM/ESRM 

905-336-4929 905-336-4989 905-336-4926 
I-Iarry.Alkema@CCIW.ca facsimile Lisa.Hjelm@CCIW.ca 

Attachment: Individual Laboratory Appraisal 

Canad'£1'. c ~~~
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NWRI Interlaboratory Quality Assurance _Studi_es 
for 

Acid Rain and Surface Waters 

Ma or Ions and Nutrients Trace Metals Total Pho horns and Mere 

The Instit"ute’s interlaboratory quality assurance (QA) studies support a core group of 
government labs and their QA requirements of various environmental programs. These 
programs include: acid rain research, Great Lakes trans-boundary issues, and issues involving 

provincial watershed/ecosystem research, monitoring, and jurisdiction. The QA program also 
addresses health issues, such as, toxic metal (lead, manganese, and mercury) contamination of 

drinking water. 

The QA studies are executed twice a year and accommodate environmental programs in both 
Canada and the United States of America. The US Environmental Protection Agency, US 
Geological Survey, and numerous university acid rain programs show a continued interest in this 
program. More than 200 laboratories are invited to participate on a voluntary basis in each 
study. Currently, 40 of these labs participate in the various study rnatrixes. One study consists 
of five (5) series of ten (10) samples each and includes numerous parameters for analysis. The 
primary feature of these studies is to report the quality of data produced by the participating- 
laboratories. Laboratory performance is ranked in terms of the number of biased parameters 
(systematic bias) and flagged results (precision measurement). The reports produced from the 
client data provide a powerful tool for the diagnosis of ‘problematic analysis. Environmental 

programs and data users are therefore encouraged to have their labs participate as a means of 
quantifying laboratory performance and data quality. 

As the NWRI studies run on a voluntary and cost recovery basis, laboratories and program 
managers express an ongoing interest in study design and sample requirements. The program is 
open to international participation and contractually specialized studies are available. 

Contacts: 
Harry Alke'ma, QA Chemist 
Lisa Hjelm, Interlaboratory Studies & CRMs 
Dave Warry, Chief, NWRI/NLET/PI&QM 

905-336-4929, I-Iarry.Alkema@CCIW.ca 
905-336-4926, Li;sa.Hje1m@cc1w.ca 

905-336-6264, Dave.Warry@CCIW.ca
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nine; ENVIRONMENT CANADA 
National Water Research Institute 

Ecosystem Interlaboratory Quality Assurance Program 
RPARTICIPATIONLIST - Study FP 70 (March & April 1997) 

Rain and Soft Waters 

Adirondack Lakes Survey Corporation 
Alberta Research Council

H ASL - Analytical Service Laboratories Ltd, 
Chemex Environmental Services 
Chemex Labs Alberta Inc.

, 

Environment Canada - AES, CAPMON Laboratory 
Environment Canada - AES, RRAC Laboratory, ARQM 
Environment Canada - EQL, Atlantic 
Environment Canada - ETC, AMD 
Environment Canada - NHRI, WQL 
Environment Canada - NWRI, NLET — 

Environment Canada — Pacific Environmental Science Centre 
Environnement Canada - CSL, Laboratoire regional - Québec 
Enviro-Test- Manitoba Technology Centre E 

Greater Victoria Water_District - Water Quality Division 
Harvard School of Public Health 
Illinois State Water Survey - Analytical Chemistry Unit 
Laboratoire de Santé Publique du Quebec

H 

Ministere de l'Environnement et de la Faune du Quebec - Laval 
Ministére de l'Environnement et de la Faune du Québec - Sainte-Foy 
Ministére” de Ressources Naturelles du Quebec - Sainte-Foy 
Monroe County Environmental Health Laboratory 
Natural Resources Canada — CFS, Atlantic Region 
Natural Resources Canada '- CFS, Ontario Region 
NB Department of the Environment - ASL 
Norwest Labs 
Ontario Ministry of Environment and Energy - Dorset 
Ontario Ministry of Environment and Energy - Etobicoke 
Philip Analytical Services Corporation 
State of Vermont - Department of Environmental Conservation Laboratory 
TAIGA Environmental Laboratory 
University of Maine - Water Research Institute 
US Geological Survey - NWQL 
US Geological Survey - Water Resources Division 

Note: Laboratories select their routine parameters from the series of samples in this study.
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Rain & Soft Waters 
Laboratory Performance Scoies (Study 0070) 

LAB ‘NO. OF NO. OF 
CODE BARAMETERS PARAMETERS 

ANALYZED 

F129 7 
F017 9 
F068 7 
F003 17 
F009 9 
F036 14 
F109 11 
F001 14 
F004 6 
F122 4 
F014 18 
F133 11 
F042 16 
F010 19 
F110 11 
F069 14 
F053 10 
F007 15 
F002 14 
F112 15 
F015 17 
F026 17 
F060 20 
F008 17 
F011 15 
F032 19 
F025 19 
F020 17 
F038 18 
F107 18 
F072 17 
F012 9 
F037 10 
F118 4 

The following parameters were used in the analysis: 
Cond 
Na
K 
Alk Infl 

pH 
Mg 
Ca 
TKN 

BIASED 
% BIAS 
AND % 
FLAGS 
SCORE 

0.00 
2.47 
3.17 
5.19 
5.81 
6.20 
7.27 
7.63 
8.16 
8.33 

12.27 
12.38 
14.58 
14.67 
16.50 
17.38 
18.33 
18.47 
20.82 
25.14 
28.79 
30.00 
34.03 
34.64 
34.81 
35.92 
45.72 
47.34 
53.65 
54.14 
70.96 
71.03 
75.42 

174.36 

PERCENTAGE NO. OF NO. OF PERCENTAGE SUM OF 
OF RESULTS FLAGS OF 

PARAMETERS RANKED ASSIGNED RESULTS 
BIASED FLAGGED 

(%) (%) 

0 0.00 64 0 0.00 
0 0.00 81 2 2.47 
0 0.00 63 2 3.17 
0 0.00 154 8 5.19 
O 0.00 86 5 5.81 
0 0.00 129 8 6.20 
O 0.00 110 8 7.27 
0 0.00 118 9 7,63 
0 0.00 49 4 8.16 
0 0.00 36 3 8,33 
1 5.561 149 10 6.71 
O 0.00 105 13 12.38 
.1 6.25 156 13 8.33 
1 5.26 170 16 9.41 
1 9.09 108 8 7.41 
1 7.14 127 13 10.24 
1 10.00 96 8 8.33 
1 6.67 144 17 11.81 
1 7.14 117 16 13.68 
2 13.33 144 17 11.81 
2 11.76 141 24 17.02 
2 11.76 170 31 18.24 
2 10.00 154 37 24.03 
4 23.53 126 14 11.11 
2 13.33 135 29 21.48 
3 15.79 149 30 20.13 
4 21.05 150 37 24.67 
4 23.53 147 35 23.81 
3 16.67 146 54 36.99 
7 38.89 177 27 15.25 
6 .35.29 143 51 35.66 
2 22.22 84 41 48.81 
2 20.00 83 46 55.42 
4 100.00 39 29 74.36 

Alk E.Pt N03 /2 N03 NH3 
A1 Silica S04-IC CL—IC 
Colour DOC Alk Gran DIC 
S04 Cl Acidity



Eb_l.,_L3 SUMMARY STUDY-T0-STUDY 
3 

Rain & Soft Waters 
%_BI»AS ‘PLUS’ %F-L:AGsT ‘ON s"r'IJb'IE'.s" 

‘ ‘ 

LAB -- T T T ‘ 

_ 
MEDIAN "_M 

coon 0058 0059 0060 0061. 0062 0063 0064 0065 0066 0067 0068 0069 0070 scone COMMNTS 

F001 25.2 16.5 8.0 7.2 32.6 9.6 29.7 11.8 11.5 6.8 5.2 7.1 7.1 _9.6 GOOD _“ 
F001b 30-6 40.1 42.3 34.7 8.2 23.8 34.3 18.6 1.3 2.7 - - — 27.2 MODERATE 
F002 -— 44.9 40.9 42.6 24.7 54 0 27.4 23.8 24.4 41.3 28.2 6.5 20.8 27.8 MODERATE 
F003 17.9 29.6 18.7 20.6 17.7 28 0 36.1 13.8 28.6 17.8 8.6 14.1 5.2 17.9 SATISFACTORY 
F004 4.8 7.4 8.2 12.8 24.4 28 7 2.4 14.3 2.0 39.3 — 7.0 ,8.2 8-2 GOOD _ _ 

F007 7.7 20.0 1.9 ,7.5 24.1 - - 46.5 27.1 27.5 24.7 23.7 18.5 23.7 SATISFACTORY 
F008 38.1 56.5 23.1 14.2 40.6 30.2 14.3 14.7 16.1 35.5 13.4 28.4 34.6 28.4 MODERATE 
F009 57.1 29.6 16.9 21.6 42.0 38,5 40.0 43.0 9.1 - 27.9 31.9 5.8 30.8 MODERATE 
F010 36.1 17.8 13.3 13.9 28.7 43.0 '35.1 35.6 10.8 13.0 3.2 - 14.7 16.2 SATISFACTORY 
F011 — — — - - — - — - — 24.6 67.1 34,8 34.8 MODERATE 
F012 107.1 66.7 81.5 91.7 155.0 — 82.7 60.8 16.0 — 83.8 — 71.0 82.1 POOR 
F014 - 48.2 19.2 425.0 30.0 51.1 15.0 34.9 11.4 22.6 .18.6 38.7 12.6 23.8 SATTSFACTORY 
F015 39.2 44.6 41.5 '39.4 33.1 29.2 13.6 6.5 19.5 8.9 14.3 24.8 28.8 28.8 MODERATE 
F017 31.5 9.4 3.8 5.5 5.3 5.8 55.2 2.6 3.7 0.0 18-6 2.5 2.5 5.3 GOOD 
F017c - — 35.9 7.9 3.9 15.1 3.9 — - — - — — 7.9 GOOD 
E020 45.6 8.9 5.3 8.4 10.6 29.5 13.7 30.2 '33.0 38.2 — 47.9 47.3 29.8 MQDEBBIE- . 

F022 39.8 20.9 13.2 3.8 20.2 18.6 13.9 28.3 - — - — - 19.4 SATISFACTORY 
E023 — 34.9 49.8 103.9 — — - — - - - - — 49.8 MODERATE 
F024 - — 41.7 18.3 — - — 2 59.5 - — — - 41.7 MODERATE 
F025 11.2 15.2 32.9 74.2 39.7 - - - — — — - 45.7 36.3 MODERATE 
F026 4.7 17.6 2.4 3.9 25.6 6.1 14.1 14.7 15.0 8.2 11 2 12.5 30. 12.5 SATISFACTORY 
F027 66.2 - — — 104.4 93.1 95.1 116.7 — 4 - - — 95.1 _POOR 
F028 62.7 36.1 77.8 46.9_ 36.8 42.7 93.8 36.0 26.0 = — — - 42.7 MODERATE 
F032 15.4 10.4 16.0 4.6 20.1 14.3 12.6 - 27.4 14.4 34.1 29.0 36.8 T15.7 SATISFACTORY 
F033 9.1 5.9 3.5 25.8 4.9 12.5 21.9 25.8 2.2 26.6‘ 35.0 — — 12.5 SATISFACTORY 
F036 2.3 29.3 3.5 3.4 22.2 12.0 28.0 18.2 17.6 - 23.5 8.1 6.2 14.8 SATISFACTORY 
F03; 54.0 87.8 68.2 63.6 68-4 51.7 49-1 23.0 36.5 41.5 71.4 37.5 73.3 54.0 MODERATE 
F03 — - - - - - - 5 - - - - . - - 

. ,. 
F042 3.4 15.5 5.2 12.7 27.7 7.6 12.5 8.8 17.5 28.3 15.5 — 14.6 13.6 SATISFACTORY 
F043 84.4 46.1 89.4 28.6 - - —~ - 158.6 — - - - 84.4 POOR ' 

F046 - - -V - 
_ 

51.4 38.9 43.3 46.4 17.3 — 49.3 - — - 44.8 MODERATE 
F049 - - - 49.1 — — 9 - 26.1 9.1 — - 4- .26-1 MODERATE 
F053 9.6 3.2 3-1 3.1 5.1 2.1 5.1 2.0 3.0 1242 19-5 62-7 18.3 5.1 GOOD 
F054 2.2 1,1 - 4.3 — 2-2 5-9 0.0 0.0 - - - - 2.2 GOOD 
F056 47.9 59.3 - 14-5 - - - - - - - - - 47.9 MODERATE 
F058 17.5 21-5 24.6 19.2 0.0 23.8 13.0 24.6 12.3 3.8 14.2 39.3 - 18-3 SATISFACTORY 
F060 — — - - - — - - - - 66.3 — 34.0 50.2 MODERATE 
F062 - 5 — - — - -— - — — - 59. - - — 
F063 43.6‘ 42.8 45.4 65.2 40.7 - — - - — 2 - + 43.6 MODERATE 
F067 55.8 39.6 34-2 31.2 — - - - - - - - - 36.9 MODERATE 
F068 29-9 7.0 2.1 - 23.8 23.1 25.1 1.6 0.0 2.5 28.2 0.0 ,3.2 5-1 GOOD , ,, 

_F069 19.2 16.4 16.5 13.1 31.7 8.8 39.8 10.1 19.1 33.7 — 21.7 17.4 18.3 SATISFACTORY 
F071 59.5 42.3 60.0 67.1 33.1 35.0 41.0 32.5 74.6 49.9 22.9 37.4 - 41,7 MODERATE 
F073 33.5 35-5 44.5 — 58.5 — - — 70.3 - 

2; 0 
— 71.0 51.5 MODERATE 

_ _. - _.. ._ E. .' — — — . I 

_ _ ... _ 
F074 — 18.8 60.0 40.0 52.5 25.0 30.0 27.5 - — 30.6 - - 30.3 MODERATE 
F077 - 93.0 65.2 51.3 - — - — - — - — 5 65.2 POOR 
F080 - a — e — — - — - - 21.3 - — - - 
F081 44.6 26.1 12.7 10.0 27.8 25.8 9.6 9. 33.9 — - — - 25.8 MODERATE 
F089 78-1 18.6 14.1 46.8 72.7 99.0 53.3 57.8 ' ' 7 43.0 — 53.3 MODERATE 
F090 0.0 5.0 15.0 0.0 0.0 0.0 0.0 0. - ~ - - — 0.0 GOOD 
F096 - - - — — — - + - — 24.5 - — — — 
F099 24.9 14.7 36.4 e - — - — — — - — - 24.9 SATISFACTORY 
F101 60.4 38.1 - 41.6 66.3 75.8 32.0 42.9 - - - — - 42.9 MODERATE__ 
F102 1.7 41.7 _- - — - — - - - 4 — + 21.7 SATISEAOTORY 
F104 51.9 64.8 34.3 - - - - = - - - - — 51.9 MODERATE 
F105 _1.4 5.5 2.9 - 10.0 — - — - — — - - 4.2 GOODM U 
F107 27.7 21.3 34.4 33.3 10.4 14.6 12.0 35 6 .36.3 42.8 - 14.0 54.1 30.5 MODERATE 
F108 25.2 26.6‘ 25.0 11.9 34.3 4.8 9.9 4 8 44.4 — — - — 25.0 MODERATE 
F109 ‘27.6 70.0 63.6 18.7 — 57.7 32.3 39 5 50.8 4.4 21.7 32.5 7-3 32.4 MODERATE 
F110 7.5 5.0 32.7 8.2 31-8 9.3 7.3 5 6 11.1 19.4 — - 16.5 9.3 GOOD 
F110b 0.0 0.0 175.0 0.0 0.0 33.3 0.0 - 50.0 30.0 - — — 0.0 GOOD 
F112 — 81.4 50.8 49.0. 26.1 19.3 24.0 40 4 20.1 46.3 - 23.5 25-1 26.1 MODERATE 
F113 12.2 30.3 44.8 25.2 - — - — - - - — — 27.7 MODERATE 
F114 86.7 94.4 160.0 152.0 - - - - - - — — 5 123.2 POOR 
F115 — — - - — - 20.0 - 5.0 ‘3.6 — -8 - 4.3 GOOD 
F116 — 21.1 18.4 19.9 19.9 41.7 44.9 10.9 27.2. 37-2 14.6 15.2 — 19.9 SATISFACTORY 
F117 53.3 10.0 6.7 - - - - — 46.7 26.7 — - - 26.7 MOWWW TE 
F113 18.2 5-9 8.3 135.0 2.8 12-5 96.2 105.6 53.; 8.1 7.5 84.0 174.4 12.5 SATISFACTORY 
F — — - - — — — - 

, . - - - - — - 
F121 4.2 3.1 3.3 6.0 4-1 1.2 9.0 1.1 6.8 6.7 10.0 26.7 - 5.1 GOOD 
F122 18.4 20.0 0.0 10.0 18.4 25.0 7.9 0.0 5.6 2.8 5.3 7.9 8.3 7.9 GOOD 
F123 90.5 41.0 — - = - s — - — - - — - 65,7 poog 
F124 5.5 23.6 78.2 — 38.5 42.4 22.4 50.9 55.8 -- - - — 40-5 MODERATE 
‘F125 48.0 - - - 37.8 - 27.7 - 36.3 — - - - 37.1 MODERATE 
F126 88.0 48.1 4- 69.2 44.0 26.7 70.9 - - - - 4 a 58.6 MODERATE 
F127 - 81.2 88.3 56.0 - - — — - - - — — 81.2 POOR 
F128 — 26.2 11.1 — - - — - - - — — - 18.7 SATISFACTORY 
F129 - - — - 10.0 17.8 28.7 30.6 15.0 19.0 27.1 1.8 0.0 17.8 SATISFACTORY 
F130 — - 41.8 30.2 .17. 12.5 — - 26.3 — - - - 26.3 MODERATE 
F131 - — - — - - _ - — 4 81.8 53.0 — 67.4 POOR 
51.1.3.3. . . . 

- - - - - - 5 - - - - 12. — - 
INTERLAB

' 

MEDIAN 29.9 26.1 24.6 20.6 26.1 25.0 25.1 23.8 19.5 19.0 22.9 23.7 18.5 

swab? DATES: 0o5e(13-MAY-925, 00s9kéiLs2p492)}‘0osok2é4qAn-93), 0061(19:MAx-93), 0o62(19-sap-93), 
0063(21-JAN-94), oos4(10-MAY-94), 006,5(20-SEP-94); o0se(1s.-..n_m;9s>, 0.()67(O5.-SSEP-95), 
0068(01-MAR‘96)i 0069(01+SE?+96), 0070(03-MAR-97)



Table 4 

Rain and Soft Waters Sample Design for FP 70 
March and April 1997 

Sample Sample 
N 

So1ii'cel 
_ I " 

Expected 
Number Name (Provincelstate) Conductance 

_p(pS/cm 25°C) 

FP 70 SW-1 RainGRl6 Grimsby Rain, 1996 (ON) 8 

FP 7o sw—2 RapinGRi3—’5'p Grimsljy 1995 (ON) NA‘ 

FP 70 SW-3 RainGR6NS GrimsbylRain, 1995 (ON), spiked’ 
_‘ 

M _ _ 

FP 70 swl-4 RainGR17NS Grimsby Rain, 1996 (ON), spiked.‘ NA‘ 

FP 70 psw-5 GRM—07 
_ 

_G1';-im_s‘oyp_ 1994 (ON) 29 

FP 70 SW-6 BSMOOS-01 Big Moose Lake (NY) » M25“ _ 

FP 70 sw-7 BEAV-02 Beaverskin Lake (ON) 26 
p_ A y 

_7O Li 1\,IiERSEY_-01 
_ 

Mersey River (NS) . -29 

FP 7o sw.-9 TROIS-94 Trois.Riyietea (1§Q),_ __ M 
_ 

33 

FP 70 sw-10 Tiugy-94 Turkey Lakes & Gjrimsby Rain (ON) _ 40 l_ __ 

‘ An so/2o of Rain_GR3 and RainGR5. 
* Not available. 
’ Modification details are outlined in’ the following note.



NOTE: Modification of Rainwater Samples 

When collecting rainwater samples for Interlaboratory Studies we make every effort to 
include a wide range of sample types and concentration levels. These studies and samples 
need to be current and relate to our clients’ environmental programs. 

By its nature, our collection of rainwater samples has tended to result in uniformity of 
samples. In order to provide a range of rainwaters which includes “acid rain” wehave 
artificially mani'pulated selected rainwater samples with the addition of nitric and sulfuric 
acids. These acids may react with organic constituents in the sample and show low 
recoveries of acid ions. 

In FP70, two samples were acidified and the results are summarized below. 

Sample Parameter Initial Amount’ " ' 

Final % 
Name Concentration Added Concentration Recovery 

(ppm) (as HNO, (FP 70 Mean) 
and H2804) ’ 

1.1x10“ 
GR6N S pH 6.47 

T _ 

moles/L I-I’ 4.1 74. 

T_ 
NO,’ 0.408 3.0 mg/L 1.52 37 

S042‘ _2.7 3.0 mg/L 5.59 
T T 

96 
7.32x10" 

GR1 7NS pH 
T 

NA'_ 
T 

rnoles/_LTTIT-If‘ _T 
4.1 NA’ 

N W N03‘ NA’ 2.0 mg/L 0.848 NA’ 

.3042’. 
7 . . . 

.N_A.°.. 
~ - 2:0 mg/L 4-06 NA‘ 

With the cooperation of study participants we are experimenting with ways to predict and 
improve these recoveries. Experimental results will be incorporated into future 
interlaboratory studies as our research indicates. 

'Not available.
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PARAMETER 
RAI;NGR- 1 6 
SAMPLE 1 

Colour Hazen Unit~ 9000 
Specific-Conductance us/cm. 8.5350 
Acidity to pH 8.3 mg/L CaCO3 2.0000 
pH pH Units 5 9600 
Diss Organic Carbon mg/L 0 2000 
Alkalinity Fixed End Pt pH 4.5mg/L 2 0000 
Alkalinity Gran Infl Extrap mg/L 6400 
Alkalinity Gran Titn mg/L CaC03 4400 
Diss Inorg Carbon mg/L C 4050 
Nitrate + Nitrite mg/L N 2470 
Nitrate-IC mg/L N 2400 
Ammonia mg/L N 1680 
Total Kjeldahl N mg/L N 2000 
Sodium mg/L 0690 
Magnesium mg/L 1735 
Aluminum mg/L 0070 
Reactive Silica mg/L Si .0180 
Sulfate IC mg/L 1.3625 
Sulfate Colour mg/L 1.4000 
Chloride IC mg/L 1500 
Chloride Colour mg/L 2000 
Potassium mg/L 0250 
Calcium mg/L 6060 

MERSEY-Q1 
SAMPLE 8 

Colour Hazen Unit 40.500 
Specific Conductance‘ us/cm 26.950 
Acidity to pH 8.3 mg/L CaC03 3.2000 
pH pH Units 5 4450 
Diss Organic Carbon mg/L C 4.1400 
Alkalinity Fixed End Pt pH 4.5mg/L 1 8250 
Alkalinity Gran Infl Extrap mg/L .5000 
Alkalinity Gran Titn mg/L CaC03, 2900 
Diss Inorg Carbon mg/L C 3475 
Nitrate + Nitrite mg/L N .0330 
‘Nitrate—IC mg/L N .0320 
Amonia mg/L N 0050 
Total Kjeldahl N mg/L N .1270 
1Sodium_ mg/L 2.9370 
Magnesium -mg/L 3850 
Aluminum .mg/L _.1015 
Reactive Silica mglL Si 1.0750 
‘Sulfate IC mg/L 2.2210 
Sulfate Colour .mg/L 2.8500 
Chloride IC mgfiL 4.6535 
Chloride Colour —mg/L 4.7500 
Potassium mg/L .2930 
Calcium mg/L 8000 

SUMMARY of Interlaboratory MEDIAN VALUES for Rain &- Soft Waters - Study 0070 

SAMPLE NUMBER 
RAINGR-ENS RAINGR-I7NS VGRMHO7 BMOOS-01 BEAV-O2 
SAMPLE :3‘ SAMPLE 4 SAMPLEE 5 .SAMPLE 6 SAMPLE 7 

1 0000 112000 3 0000 9.0000 5.9500 
53.900 43.400 29.900 23.550 34.050 
6 2000 6 5500 2.1200 3.7100 4.0000 
4.1000 4 1000 6-9100 5 3400 4 5050 
.2700 .1500 .0450 3 4000 1 2600 
— - 7.7000 1 0900 2500 
- - 6.1200 2500 -1 4100 -4 1500 -4 1150 6.0500 1450 -1 4200 
.3250 2025 1.6000 2075‘ 3450 

1 5150 0440 .5665 4100 1250 
1.5000 0470 57001 4100 1240 
.0023 1700 3550 0100 0030 
.1000 2100 4700 2000 1000 
2160 0500 2000 6000 2 6200 
5500 1600 9900 3100 3600 
.0023 0002 0550 2250 0467 
.0240 01201 0005 1 9650 1695 

5.5370 4 0390 3 0100 5.4300 3 7000 
.5.4000 3 9500 3 0000 5 5000 3 7000 
.4140 1170. 4075 4500 4 1075 
3995 .1000 5000 5000 4 0605 
.0600 0160 1590 4100 2300 

.1.9100 7000* 2 6400 1 9000 5000 

TRKY-94 
SAMPLE'10 

5.0000 
40.750 
2.0500 
6.9900 
1.5400 
0.0500 
7.0400 
7.1500 
.1-90o0 
-0510 
.0600 
.3050 
.4200 
.5561 
.0300 
.0190 
.7700 

500600 
5.0300 
.5200 
.5200 
.2000 

415500 |\) 

D-‘OJU1-hi-‘

N



Quantifying Bias in NWRI. QA Studies 

Introduction 

Systematic bias as part of the QA data assessment is a major element in quantifying data quality. 
It is important in qualifying the accuracy of‘ data in a general sense, when the entire set of analysis 
data may be affected by factors such as calibration, instrument setup, chemical reagent efficiency 
and purity of blank solutions. The absence of bias is not only very important when assessing data 
accuracy, but also when merging data sets from different times or locations-. 

Degree of Bias 

In the NWRI QA studies with 10 sample series, systematic bias‘ is assessed non-parametrically by 
the procedure of Youden. Up until now, the degree of bias has not been calculated for the QA 
reports. The degree of bias may be parametrically quantified by two parameters taken from the 
parameter performance chart, as in figure 1. When bias is indicated by the procedure of Youden. 
the slope and intercept, give the degree of bias. A complicati_on arises from the high precision of 
-methodologies and instrumentation like ICPMS. A very high precision of analysis may lead to an 
assessment of very low bias, e;.g. 2 or 3%. 

Figure 1 Parameter Performance 
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1 Systematic bias is often identified with the comparison of data to a certified standard.



Parameter Performance Graph and Bias ' 

The parameter performance graph, Figure 1, charts the laboratory results against the target values 
for a parameter. The ideal results, showing no bias and no deviating data, would fall on the 45° 
line labeled ‘no bias (ideaI)’. In this t'i'gur'e, the laboratory results have a very high degree of 
precision as indicated by the the correlation coefficient (R2) of 0.9999. The slope of the 
regression line, as indicated by the equation was 0.9637 and as a percentage calculates to be - 

3.63%. This slope is one factor in evaluating the degree of bias.
I 

The second contribution of bias, as indicated by the pararneterperformance graph, is the analysis 
blank. This blank value is given by the y-intercept, and in this case is indicated to be 0.0005 ppm. 
These two factors, slope and blank are considered to be the two important considerations in 
quantifying bias. Preliminary investigation indicates that the slope value is the most important 
factor and needs to be followed most closely. However, the blank may be contaminated 
(alternatively the standards) and become the larger factor of the two. The example in Figure 2 is 
a case in point. 

Figure 2 Parameter Performance 
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Conclusion 

Systematic bias as indicated in the NWRI interlaboratory study by the procedure of Youden has 
two distinct components. The regression equation as given in the performance graph can quantify 
these two important factors. Whereas the slope factor may be the most significant of the two, the 
blank bias factor should also be indicated for the cases where it may be the larger and more 
meaningful of the two. 

June 1996
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GLOSSARY OF TERMS 
Used for the Evaluation of Interlaboratory Results 

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

' 

Bias: Results for a parameter are assessed to be biased by the procedure of 
Youden when they are consistently ranked to be either higher or lower 
than the median result. In these interlaboratory studies, for most 
parameters, a bias of greater than 5% is considered to ‘be excessive. 
Biases of less than 5% are noted for caution and investigation. 

Bias Blank: In the graph for bias % slope, the y-intercept for the laboratory results 
indicates a systematic blank of analysis. This is the second component 
of bias. 

Bias % Slope: When laboratory results for a parameter are plotted against the target 
values, the slope as compared to the ideal results (no bias) is considered 
to be the major component of the degree of bias. For an explanation of 
Bias % Slope see the following explanation in “Quantifying Bias in 
NWRI QA Studies”. 

Erratic: Results for a parameter are evaluated as erratic when both high and low 
flags are assigned. 

Flagged Result: A result is flagged when its value is beyond that of the median (target 
value) plus or minus the acceptable difference. 

Isolated _Outlier~: A parameter analysis which performs satisfactorily but produces an 
extreme result. (formerly, ‘out of control’) 

Satisfactory: Fully acceptable, ‘good results’. 

‘W’ or ‘T’ Code: A ‘W’ or ‘T’ code may be used with a reported result as described in 
ASTM. However, in the QA studies, these codes may result in 
flagging discrepancies. "Less than" values or negative results are also 
legitimate when reporting the results. Laboratories should use their 
usual data reporting protocols insofar as they are compatible with.the 
other laboratories.



—-r 

The fo1_1owing three terms define the acceptable d_ifl'erence's from the median of results (target 
value) that is allowed without a result being flagged either low or high: 

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

In general, for the NWRI QA 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 Federal-Provincial QA Program, for moderate ranges, this has been achieved 
with the 10% Deviation Rule. 

For a sample whose target value is at or below the lower limit for use of basic acc_eptable 
error, the basic acceptable error is used to determine the range of acceptable deviations. 

For examples 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 the range 5 :1: 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: A target value "for a sample may be 21 pg/L, the BAE is 1.0, the LLBAE 
is 10 ug/L and the CEI 0.1. The acceptable difference is calculated by the equation: 
(T arfget '— LLBAE) x CEI -I? BAE. For the figures mentioned the answer would be (21 - 

10) x 0.10 + 1.0 = 2.1. Thus the range 18.9 to 23.1 ug/L would be considered acceptable 
and would not be flagged. 

The calculated acceptable difference is termed 1 criteria or crit. This value and the value of 
three standard deviations (3SD) are both action criteria in the determination of flags. When the



reported value is subtracted from the target valu_e, the difference is then divided by the 1 

criteria value. This produces the number of 1 crit deviations. The assigned flag depends upon 
what range this number falls into. 

1 1 

Criteria Deviations As‘signed'FlagW 
" ' 

1-1.5 L‘orH P 

1.5 - 3SD VL or VH 
> 3SD EL or EH 

In cases where the 3SD value is lower than thatof l crit, only extreme flags (EL or EH) are 
assigned. A of 6 results are needed for the calculation of 3SD, otherwise, 2 criteria 
deviationsr are used, 

References: 

p—A 

. ASTM, 1983, Volume 11.01, Water 1, Section H, pp. D4210-83. 
2. Ranking Laboratories by Round-Robin Tests, W.J. Youden, Precision 

Measurement and Calibration, H.H. Ku, Editor, NBS Special Publication 
300-Volume 1, U.S. Government Printing Office, Washington, D.C., 1969. 

June 1996
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FPRAIN STUDY 0070 
PARAMETER: 00392 Specific Conductance us/cm 

NWRI Interlab GA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 

SAMPLE 
LAB NO 
F001 
F002 
0003 
F004 
F007 
5000 
F009 
F010 
F011 
0014 
0015 
F020 
F025 
E026 
E032 
E036 
F037 
E038 
E042 
F053 
F060 
F069 
F072 
F107 
F110 
F112 
F122 
F133 
MEDIAN 
ICRIT
N 
MEAN 
3STDEV 

1 = RAINGR-16 
REPORTED 
VALUE

Q 

I»-‘ 

Pbcmmqw 

«momma 

uub 

wwmm

u ‘ 

Mb: 

O\ 

O\ 

L"

N 

D-‘ 

~l 

'. 

'.. 
_uhU‘1-I 

O-E-Q) 

0.5350 
1.4760 
26 

8.6238 
1.9343 

2 = RAINGR-3-5 
REPORTED 
VALUE 

15.6 
16.0 
14.4 
15.75 
15, 
14.7 
15.5 
15.0 
15.3 
14.9 
1401 
15:0 
1561 
1407 
15.7 

15.0000 
1.6700 
26 

15.0635 
1.6013 

26. 

DATAvSUMMARY 

3 = RAINGR-6NS 
REPORTED 
VALUE 

:1’: 

B1 II‘ 

<12“ 

L''‘

u U

1 

Obhdmwwbqq 

mmfimnb 

mm 

L" 

53.9000 
2.8370 
26 

53.6192 
5.87I7 

BASIC ACCEPTABLE ERROR= 1,2500 

NATIONAL WATER RESEARCH INSTITUTE 
1997-06-05 PAGE 1 

NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

CONCENTRATION ERROR INCREMENT=» .0300 

4 = RAINGR-17NS 5 = GRM-07 6 = BMOOS*01 
REPORTED REPORTED REPORTED 
VALUE RANK VALUE ZRANK VALUE RANK 
44.2 20.50 30.2 -22.00 23.5 13.50 
44.5 23.00 31.2 27.00 24.0 26.00 
44.1 19.00 30.4 24.50 23.6 15.00 
43.4 14.50 29.9 14.00 23.4 12.00 
41.9 5.50 20.0 6.50 22.4 4150 
45.0 27.00 20.0 6.50 21.0 3.00 
42. »0.00 30. 10.00 24. 21-50 
41.3 2.00 20. 2.00 22.6 6-00 
45.9 20.00 30.7 .26.00 24.1 24.00 
44.6 24.50 30.4 24.50 23.7 16.50 
42. 0.00 32. 00 20.00 26. 00 27.50 
43.1 13.00 26.4 EL 1.00 21.3 L 2.00 
44.6 24.50 30.0 10.00 23.9 19.00 
44.0 17.50 29.9 14.00 24.0 21 50 
45.0 26.00 30.0 10.00 26.0 00 27-50 
42.0 0.00 29.2 0.50 22.0 =7.s0 
43.9 16.00 29.7 12.00 23.7 16.50 
43. 12.00‘ 30. 10.00 23. 10.00 
42.6 11.00 29.4 10.00 22.9 9.00 
44.4 22.00 30.3 23.00 24.6 25 00 
44.0 17.50 30.0 10.00 24.0 21 50 
42.2 10.00 30.1 21.00 24.0 21 50 
40.0 L 1.00 20.3 3.50 20.7 EL 1.00 
.41.7 3.50 20.5 5.00 22.4 4.50 
43.4 14.50 20.3 3.50 23.2 11.00 
41.7 3.50 29.6 11.00 23.5 13.50 
41.9 5.50 29.2 0.50 22.0 7:50 
44.2 20.50 29.9 14.00 23.0 10.00 

43.4000 29.9000 23.5500 
2.5220 2.1170 1.9265 
26 26 25 

43 2005 29.6462 23.3520 
3.6613- 2.3500 2.4521



PARAMETER: 00392 Specific Conductance us/cm 
SAMPLE 7 = BEAV-02 

REPORTED 
DAB No VALUE 
F001 34.7 
F002 35.2 
3003 34.8 
F004 34.3 
3007 33.4 
F008 34.4 
F009 34. 
.0010 32.5 
-3011 35.6 
F014 35.4 
.3015 34. 
55020 31.4 L 
‘F025 34-8 
F026 34.3 
5032 35.0 
F036 33.2 
E037 34.7 
F038 33. 
5042 33.7 
E053 35.1 
F060 34.0 
E069 33.8 
3072 30.3 EL 
F107 32.8 
r110— 33.0 
3112 34.1 
E122 32.7 
5133- 34.5 
MDIAN 34.0500 
ICRIT 2-2415 
N 26 
MEAN 33 9538 
asmusv 2.8633 

8 = MERSEY-01 
REPORTED 
VALUE

N 9.

. 

N432» 

Qepcnrauam 

29.,sa

N 9 
. 

... 

mroa\Aqmk§uJo-aha 

biota»-A-G 

F! I." 

26.9500 
2.0285 
26 

26.7885 
1.9853 

9 = TROIS-94 
REPORTED 
VALUE 

'28.5 EL 
32.1 
31.9 
32.4 
31.2 
32.2 
31. 
31.2 
32.2 
32.0 
32.2 
30.3 
30.0 
30.7 
31.5 
31.0 
31.7 
31.8500 
2.1755 
26 

31.5615 
12.4216 

10 = TRKY-94 
azpoxrsn 

RANK VALUE RANK 
21.50 41.1 19.00 
27.00 42.1 27.00 
21.50 40.8 15.50 
14.00 40.7 14.00 
5.50 39.6 6.00 

39.2 4.00 
16.50 41. 17.50 
3.00 39.3 5.00 

26 00 41.3 22.50 
21.50 41.2 20.00 
28.00 43. 28.00 
1.00 40.1 10.00 

18000 41.3 22 50 
15 00 4058 15.50 
25.00 41.6 26.00 
10 50 40.4 13.00 
21150 41.3 22.50 
8.50 40. 9.00 
10.50 39.9 8.00 
21.50 41.4 25.00 
16.50 41.0 17.50 
21.50 41.3 22.50 
.4.00 38.8 2.00 
2-00 38.1 L 1.00 
7.00 39.0 3.00 

12.00 40.2 11.00 
8.50 39.7 7.00 

13.00 40.3 12.00 
40.7500 
2.4425 
26 

40.5154 
2.5870 
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LAB 
NO. 

5001 
F002 
5003 
5004 
F007 
5000 
0009 
F010 
F011 
£014 
F015 
F020 
E025 
E026 
F032 
F036 
5037 
F038 
2042 
F053 
E060 
F069 
F072 
F107 
F110 
E112 
F122 
F133 

TOTAL 
RANK 
177.00 
240.00 
190.50 
142.00 
64.00 

112.50 
152.50 
32.00 

251.50 
214.50 
231.00 
40.00 

201.00 
182.00 
224.00 
92.00 

109.00 
116.00 
94.50 

220.00 
165.50 
163.50 
57.50 
37.00 
90.50 

119.50 
73.50 

165.00 

AVERAGE N0.SAMPLES 
RANK 
17.700 
24.800 
19.850 
14.200 
6.400 

11.250 
15.250 
3.200 

25.150 
21.450 
23.100 
4.900 

20.100 
10.200 
22.400 
9.200 

100900 
11.600 
9.450 

221000 
16.550 
16.350 
5.750 
3.700 
9.050 
11.950 
7.350 

16.500 

RANKED 
10 
10 
I0 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 

SUMMARY OF 
ELAGGING 

EH EHEH EHEH 
L EL ELL L-ELEL 

EH 

EL

L 
VLL ELEL

L 

BIAS STATEMENT 

BIASED HIGH* 

BIASED LOW* 

BIASED LOW* 
BIASED HIGH* 
BIASED~HIGH 
BIASED LOW 

BIASED HIGH* 

BIASEDvHIGH* 

BIASED LOW 
BIASED Low 

BIAS 
% SLOPE 

1.81 

-1.02 

-2.61 
.05 

-5.10 
4.68 

1.I2 

2.67 

-13.38 
-3.62 

BIAS 
BLANK 

.4953 

-.6035 

-.9262 
1.5374 
2.8820 

-3.3427 

.5059 

-.0819 

2.0913 
-.3661 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

OVERALL AVERAGE 
RANK IS 14.500 

3.00 

1997-06-05 
METHOD CODING 

meter 
CONDUCTIVITYPROBE 
02041 
»CPQOO2E2 
Autoelectrode 

02041 
Radiometer 
Radiometer 
E3177A 
E3024A 
VWR 
Cond. Meter 
Cond. meter 
Bridge+Ce11 
conductance meter 
Wheatstone BR 
Electrometric 
Electropo 
YSI meter 
YSI cond meter 
Radiometer 
Cond meter 

PAGE 3



' 1997-O6-05 PAGE SUMARY OF BIAS’ BIAS LAB TOTAL AVERAGE‘ NO.SAMPLES 
NO. RANK RANK RANKED FLAGGING" BIAS STATEMENT ‘% SLOPE .BLANK METHOD CODING 
E010 32.00 3.200 10 LL BIASED LOW* -2.61 —.9262 
F107 37100 3.700‘ 10 ‘ L 

» 

BIASED LOW -3.62 —.3661 Electropo 
F020 48:00 4.800 10 LELELLLELEL BIASED LOW 4.68 -3.3427 Radiometer 
E072 57.50 5.750 10 VLLELEL BIASED LOW -13.38 2.0913 Electrometric 
E007 64100 6.400 10 BIASED LOW* -1.02 -.6035 CPQ002E2 
F122 73.50- 7.350\ 10 L Radiometer 
F036 82:00 8.200 10 E3024A 
F110 90.50- 9.050 10 YSI meter 
F042 94.50 9.450 10 Cond. meter 
F008 112.50 11.250 10 H Autoelectrode 
F038 116.00 11.600 10 BL Cond. Meter 
F112 119.50‘ 11.950 10 YSI cond meter 
F004 142.00 14.200 10 02041 
‘F009 152.50 15.250 10

_ F069 163.50 16.350 10 L Wheatstone BR 
F133 165.00 16.500 10 Cond meter 
F060 165.50 16.550 10 conductance meter 
F001 177.00 17.700 10 
F026 182.00 18.200 '10- Radiometer 
F037 189.00 18-900 .10 VWR 
F003 198.30 19-850 10 CONDUCTIVITYPROBE 
F025 201.00 20.100 10 
F01A 214.50 21.450 10 
F032 224.00 22.400 10 EH BIASED HIGH* 1.12 .5059 E3177A 
F053 228.00 22.800 10 BIASED HIGH* 2.67 —.0819 Bridge+Ce1l 
E015 231.00 23.100 10 EHEHEHEHEH BIASED HIGH . 

»-5.10 2.8820 02041 
‘F002 248.00 24u800 10 BIASED HIGH* 1.81 .4953 meter 
F011 251.50 25.150 10 EHH BIASED H1GH* .05 1.5374 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 3.00 

OVERALL AVERAGE 
RANK IS 14.500 

Specific Conductance

4



FPRAIN STUDY 0070 DATA SUMMARY 1997-06-05 PAGE 5 

PARAMETER: 00292 Colour Hazen Unit NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
‘BURLINGTON ONTARIO 

NWRI_ Interlab QA for Rain Waters 

LowER LIMIT FOR USE or BASIC ACCEPTABLE ERROR= 3 0000 BASIC ACCEPTABLE ERR0R= 3.0000 CONCENTRATION ERROR INCREMENT= .1500 

sAMPLE 1 = RAINGRPI6 2 = RAIN0R~3-5 3 = RAINGR-6Ns 4 = RAINGR-17NS 5 = GRM—O7 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAE No VALUE RANK vAL0E ,RANK VALUE RANK VALUE RANK vAEuE RANK vAL0E RANK 

F002 <5.0 «0.00 <5.0 0200 <5.0 0-00 <5~0 .0.001 <5.0 0-00 5. L .2L50 
F003 <1. 0.00 2.0 4.00 <1. 0400 1 4 4.00 3.2 3.00 0.9 7.00 
F004 <5. 0.00 <5. 0-00 <5. 0,00 <5. 0.00 <5. 0.00 5. L 2.50 
F007 ‘ 1.w 0.00 1.w 0.00 1.w 0-00 1.w 0.00 4.1 6.50 7 6.00 
F008 <5. 0.00. <5. 0-00 <5. 0-00 5. H 6.00 5. 0.50 10. 10-00 
F010 ~<1. 0.00 <1. 0-00 <1. 0.00 <1. 0.00 <1. EL 0-00 6- 5,00 
F011 <5. 0.o0- <5. 0.00 <5. 0.001 <5. 0.00 <5. 0-00 <5. L 0000 
F014 V0.0 1.00 5.0 6.00 0.0 1000 0.0 1.00 5.0 0.50 5.0 L 2.50 
F025 <5. 0.00 <5. 0.00 <5. »o.00 <5. 0.00 <5. 0.00 5- L 2-50 
F032 <.4 0.00- <.4 0.00 <.2 0.00 <.2 0.00 3.4 4000 10.0 13500 
.F036‘ <.6 0.00 <.0 0-00 <.6 0.001 <.6 0.00 3.6 5.00 1066 12.00 
F038 <5. 0.00 <5. 0.00 <5. .0.00 <5. 0.00 <5. 0.00 9. 0.00 
0042 .0 2.00 1.6 2.00 .0 2.001 .0 2.00 5.2 10.00 10.3~ 11.00 
F060 3. 4.00 3. 5.00 3. .5.00 3. 5.00 3. 1-00 13- H 15000 
E072 1. 3.00 2. 3-00 1. 3.00 1. 3.00 4. 6-50 12. 14 00 
F122 .44w 0.00 -02 1.00 1.2 4.00 .07w 0.00 3.1 2.00 905 9 00 

MEDIAN .9000 2.4000 1.0000 1.2000 3.0000 9.0000 
ICRIT 3.0000 3.0000 3.0000 3.0000 3.1200 3.9000 
N 2 4 4 0 14_ 
MEAN .9000 2.3500 1.0000 1.5500 3 9125 0.1500 
3STDEV - - - ~ — 2 0970 7.3762 

«SAMPLE 7 = BEAV-02 0 = MERSEY-O1 9 = TROIS-94 10 = TRKY-94 
REPORTED REPORTED REPORTED REPORTED

V 

LAB No VALUE RANK vAL0E RANK vAL0E RANK VALUE RANK 

E002 <5.0 0 00 40, 6.50 35 0.00 <5.0 0.00 
F003 12. EH 12.00 50. H 15.50 30 5.00 6.2 10.00 
F004 <5. 0 00 35. 4.00 30 5.00 <5. 0.00 
F007 4.1 2 00 41. 9.00 37 9,00 4. 4.00 
F008 10. H 11.00 40, 6.50 40 14.00 10 EH 11.00 
F010 2 L 1 00 27. vL 1.00 25. L 1.00 1.00 
F011 <5. 0 00 40. 6.50 30 5.00 <5 0.00 
E014 5.0 3 50 4010 6-50 30 0 5.00 5.0 6.50 
F025 <5. 0 00 30. L 3.00 30 5.00 <5. 0-00 
F032 6.2 10 00 43.4~ 11.00 37 0 10.00 .4 3.00 
F036 5.2 5 00 42-2 10.00~ 30 4 12.00 5.0 6.50 
F038 6. 7 50 20. L 2.00 27 L 2.00 <5. 0-00 
F042 5.9 6 00 47.41 13 00 42 3 16.00 5.9 9.00 
F060 5. 3 50 50, 0 15.50 40 14.00 3. 2.00 
F072 6. 7.50 47. 12.00 30. 11.00 5. 6.50 
FI22 6.1. 9.00 40. 14.001 40. 14.00 5.0 ‘6.50 

MEDIAN 15.9500 40.5000 36.0000 5.0000» 
ICRIT 3.4425 8.6250 7.9500 3.3000 
.N 10 13 14 9 
MEAN 5.9400 40.1530 34.5143 4.7222 
3STDEV »4.5164 17.7258 13.7266 3.0192



LAB 
NO. 

E002 
E003 
E004 
E007 
E008 
E010 
F011 
F014 
F025 
F032 
F036 
F038 
F042 
F060 
F072 
F122 

OVERALL 
RANK IS 

LAB 
NO. 

-E010 
F025 
F004 
E014 
E038 
F002 
F011 
E007 
E072 
F060 
F042 
F122 
E003 
E036 
E032 
E008 

1997-06-05 PAGE 
TOTAL AVERAGE NO-SAMPLES SUMMARY OF BIAS- BIAS 
RANK RANK IRANKED FLAGGING BIAS STATEMENT % SLOPE .BLANK METHOD CODING 
17.00 5.667 3 L INSUFFICIENT DATA spectrophotometer 
60.50 7-563 8 EHH spacraopnowomzraxc 
11,50 3.833’ 3 L INSUFEICIENT DATA 02021 
36.50 6.083 6 CPQ006E0 
67.00 9.571 7 H H EH Manual visual 
9.00 1.800 5 EL L VLL BIASED Low -28.24 —1.4426 

11.50‘ 5.750 2 L INSUFEICIENT DATA 
41.50 4.150 10 L BIASED LoW* -7.90 -.2394 
10.50v 3.500 3 L L INSUFFICIENT DATA 
51.00’ 8.500 6 E3219A 
50.50 8.417 6 E3025A 
19.50 4.875 4 L L INSUFFICIENT-DATA spectrophotometry 
73.00 7.300 10' Colourimetric 
70.00 7:000 10 H H visual comparison 
69.50 6.950 10 Pt cobalt 
59.50 7.438 8' Spectro 
* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 

PERCENT SLOPE USED FOR CAUTION COMPARISON= 25.00 
AVERAGE 

‘6.515 

TOTAL AVERAGE NOESAMPLES SUMMARY OF BIAS BIAS 
RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 
9.00 1.800 5‘ ELLVLL BIASED Low_ -28.24 -1.4426 
10.50 3.500 3 LL INSUFEICIENT DATA 
11.50 3.833 3 L INSUFEICIENT DATA 

V 

02021 
41.50 4.150 10 L BIASED LOW*' -7.90 -.2394 
19.50 4.875 4 LL INSUFFICIENT DATA spectrophotometry 
17.00 5.667 3 L INSUFEICIENT DATA spectrophotometer 
I1u50 5.750 "2 L INSUFEICIENT DATA 
36.50 6.083 6 CPQ006E0 
69.50 6.950 10 Pt cobalt 
70a00 7.000 10 HH visual comparison 
73x00 7-300 10 Colourimetric 
59.50 7.438 8_ Spectro 
60x50 7.563 8 EHH SPECTROPHOTOMETRIC 
50x50 8.417 6 E3025A 
51.00 8.500 6 E3219A 
67.00 9.571. 7 HHEH Manual visual 
*'NOTE: INDICATED BIAS STATEMENT IS:FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 

OVERALL AVERAGE 
RANK IS 

PERCENT SLOPE-USED FOR CAUTION COMPARISON= 25.00 

6.515 
Colour

6



FPRAIN ‘STUDY 007 0 

PARAMETER: 01090 Acidity to pH 8.3 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 

SAMPLE 
LAB NO 
F015 
E020 
F032 
F038 
F072 
F107 
MEDIAN 
ICRIT
N 
MEAN 
3STDEV 

SAMPLE 
LAB NO 
F015 
F020 
F032 
F038 
F072 
F107 
MEDIAN 
ICRIT
N 
"MEAN 
3STDEV 

1 = RAINGR-16 
REPORTED 

2.0000 
.7000
4 

1.8400 

7 = BEAV-02 
REPORTED 
VALUE 
4. 
4.64 
2»95.L 
4; 
4.0 

4.0000 
.9000 

4.0000 

2 ='RAINGR-3-5 
REPORTED 
VALUE 
2. 
2.40 
1.25 L 
2. 
4.3 EH 
0.W 

2.0000 
.7000
4 

1n9125 

8 = MERSEY-01 
REPORTED 
VALUE 

rmg/L CaCO3 

DATA SUMMARY 

3 = RAINGRFGNS 
REPORTED 
’VALUE 

9 = TROIS-94 
‘REPORTED 
VALUE 

4~= RAINGR-17NS 

BASIC ACCEPTABLE ERROR= 

REPORTED 
VALUE 

.70 

.20 L
H 

.4 

.96‘EL 

6.5500 
1.1550

4 
6.3250 

10 = TRKY-94 
REPORTED 

.6000 

1997-06-05 ‘PAGE 7 

NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

CONCENTRATION ERROR’INCREMENT= .1000 

5 = GRM-07 6 = BMOOS-O1 
REPORTED REPORTED 
VALUE RANK VALUE RANK 
3. H 6.00' 4 5.50 
2.24 4.00‘ 3.62 3.00 
.95 VL 2.00 52.75 L 2.00 

2. 3.00 4. 5.50 
2.4 5.00 3.8 4.00 
0uW 1.00 0.W 1.00 

2 1200 3 7100 
.7120 8710 
4 3 

. 3 3900



LAB 
N0. 

F015 
F020 
E032 
E038 
F072 
F107 

OVERALL 
RANK Is 

LAB 
NO. 

F107 
-F032 
rF038 
F072 
F020 
-F015 

OVERALL 
RANK IS 

TOTAL AVERAGE NOASAMPLES SUMMARY OF B1As; BIAS 
RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK 
46.50 4.650 10 VH H H H 
45000 4.500 10 
19.00 1.900 10 L L jL VLL L L VLVL 
40.50 4.050 10 VLH EH 
42A00 4.200 10 H EH ~ 

11.00 1.222 9 EL 

NOTE; BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR EEWER THAN 10 LABS WERE-AVAILABLE 
AVERAGE 

3.458 

TOTAL AVERAGE N0.SAMPLES SUMMARY OF BIAs BxAs 
RANK RANK RANKED ELAGGING' BIAS STATEMENT % snopn BLANK 
11.00 1.222 9 "EL 
19.00 .1.900 10 LLLVLLLLVLVL 
40.50 4.050 10 VLHEH 
42.00 4.200 10 Ana 
45.00 4.500 10 
46.50 4.650 10 vnaan 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN I0 LABS WERE AVAILABLE 
AVERAGE 

3.458 

1997-06-05 
METHOD CODING 

Electrom 
E3248A 
Titration 
Electro Na0H 
Volumetric 

-METHOD CODING 
volumetric 
E3248A 
Titration 
Electro NaOH 
Electrom 

Acidity to pH 8.3 

PAGE 8



FPRAIN STUDY 0070 DATA SUMMARY 1997-06-05 PAGE 9 

PARAMETER: 01092 pH pH Units NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rai=n Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 5.5000 BASIC ACCEPTABLE ERROR= .2000 CONCENTRATION ERROR INCREMENT= 0.0000 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR<17NS 5 = GRM-07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

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

F001» 5.96 16.00 5 78 14 00 4 10 13.50 4.10 13.00 6.74 5.00 -5.37 19.50 
F002 5.88 11.00‘ 5 68 7.50 4 05 8.00 4.06 8.00 7.02 20 00 5.21 6.00 
F003 5.84 10.00 5.84 18.00 4 11 16.50 4.11 16.00 6.95 17 00 5.33 13.50 
F004 6.02 20 50 6.20 VH 28¢00 4 07 9.00 4.16 25 50 7.06 23 00 5.56 H 29 00 
F007 5.91 13.00 5 75 11.50 4 04 7.00 4.05 7.00 7.05 22 00 5.40 22.50 
F008- 5.82 9.00 5 68 7.50 4 10 13.50 4.10 13.00 6.79 6.00 5.32 11.00 
F010 5.98 19.00 5 88 22.00 4 03 6.00 4.03 6.00 7.03 21 00 5.28 7.00 
E011 6-02 20 50 5 86 20.00 4 09 11.00 4.09 9.00 6589 13.00 5.35 17 00 
F014 5.81 8.00 5 75 11250 4 15 23.00 4.14 19.50 6.84 9.00 5.31 9.50 
F015 6.08 25 00 5 96 24m00 4 12 18.50 4.15 22 50 7.01 18.00 5.40 22.50 
F017 5.79 7.00 5 71 9.00 4 14 20.00 4.14 19.50 0.00 5-42 24 00 
F020 5.96 16.00‘ 5.82 16500 4 17 26.50 4.15 22.50 7.08 25.00 5.39 21.00 
F025 6.37 VH 28.00 6.12 VH 27,00 4 18 28.00 4.16 25 50 7.42 VH 28.00 5.50 27 00 
F026 5.94 14 00 5.94 23.00 4 12 18.50 3.95 3.00 6.81 7.00 5.51 28.00 
F032 6.18 H 27.00 5 97 25 00 4 15 23.00 4.15 22.50 7.17 H 26.00 5.45 25 00 
F036 5.77 5.50 5 56 L 5.00 4 10 13.50 4.10 13.00 6.82 8.00 5.34 15.50 
F037 6.07 24 00' 5 76 13000 4 17 26.50 4.18 .27.50 6.90 14 00 5.46 26.00 
F038 5.58 VL 4.00 5.33 VL 3m00 3 89 L 2.00 3.90 2.00 6.61 L 4 00 5.11 L 4 00 
F042 5.96 16.00 5 83 17.00 4 11 16.50 4.13 17.50 6.93 16 00 5.30 8.00 
F053 6.61 EH 29.00 6.01 26.00 4 15 23.00 4.15 22.50 7.25 VH 27 00 5.33 13 50 
F060 5.4 VL 1 50 5 4 VL 4u00 3 9 3.00 4.1 13-00 6-1 EL 1 00 5.1 L 2.50 
F069 6.05 22 50 6 27 VH 29»00 4 15 23.00 4.13 17 50 6.87 11 50 5.37 19.50 
F072 5.41 VL 3.00~ 5 22 VL .1;00 3 98 4.00 3.99 4 00 6.17 EL 2 00 5.10 L 2 50 
F107 5.77 5.50 5 63 6.00 4-00 5.00 4.00_ 5»00 6.92 15.00 5.18 5.00 
F109‘ 5.976 18.00‘ 5 850 19.00 4.196 29.00 4.191 29.00 7.018 19.00 5.356 18 00 
F110 6.05 22.50 5 81 15.00 4.15 23.00 4.18 27.50 7.07 24.00 5.34 15.50 
:FI12 5.901 12.00 5 742 10 00 4.085 10.00 4.095 10.00 6.854 10.00 5.322 12.00 
F122 6.14 26.00' 5 87 21.00 4,10 13.50 4.10 13x00 6.87 11.50 5.31 9.50 
F133 5.40 VL 1.50 5 27 VL 2‘00 3.76 EL 1.00 3.73 EL 1.00 6.55 VL 3.00 4.92 EL 1.00 

MEDIAN 5.9600 5.8100‘ 4.1000 4.1000 6.9100 5.3400 
ICRIT .2000 .2000 .2000 $2000 .2000 .2000 
N 26 27 27 27 26 27 
MEAN 5g9322 5.7779’ 4.0891 4u0961 6.8951 5.3281 
3STDEV .5571 .6280 .2227 .2069 .6349 .3235



I997-06-05 PAGE 10 PARAMETER: 01092 pH pH Units 

SAMPLE 7 = 0EAv-02 0-= MERSEY—01 9-= TROIS-94 10 = TRKY—94 
REPORTED REPORTED REPORTED‘ REPORTED 

LAE N0 VALUE RANK vAL0E RANK VALUE RANK VALUE RANK 
E001 0.00 0.001 _0.00 0.00 
E002 4.51 0.00 5.35 4.00 6.03 17.00 7.07 20 00 
E003 4.50 14.00 5.41 0.50 6.64 7.00 6.96 I1 50 
E004 4.59 15.50 5.03 vn 27.00" 6097 24.00 7.14. 26.00 
E007 4.53 10.00 5.40 7.00 6.05 20.00 7.11 22.00 
E000 4.40 5.00 5.41 0.50 6.62 6.00 6.04 5.00 
E010 4.52 9.00 5.44 13.50 6.72 11.00 6.99 14.00 
E011 4.59 15.50 5.49 10.00 6.02 16.00 7.05 10 00 
E014 4.63 22.00 5.42 10.00 6.72 11.00 6.93 9-00 
E015 4.74 27.50 5.00 va 26.00 6.90 22.00 7.11 22.00 
E017 4.63 22.00 5.44 13.50 0.00 0.00 
E020 4.74 27.50 5.62 25.00 6.96 23.00 7.11 22.00 
E025 4.63 22.00 5.53 20.50 7.21 vu 27.00 6.96 11.50 
E026 4.30 L 2.00 5.55 22.00 6.60 0.00 6.89 6.50 
E032 4.64 24.00 5.61 23.50 7.00 H 26.00 7.06’ 19.00 
E036 4.56 11.00 5.30~ 6.00‘ 6.60 L 5.00 6.09 6.50 
E037 4.66 25.00 5.43: 12.00 6.72 11.00 6.90 0.00 
E030 4.36 L 3.00 5.12 VL 2.00 6.44 vL 4.00 6.72 L 4.00 
E042 4.61 19.50 5.47 16.50 6.04 10.00 7.04 17.00 
E053 4.61 19.50 5.53 20.50 7.01 H 25.00 7.25 H 27.00 
E060 4.4 4.00 5.2 L 3.00 6.1 EL_ 2.00 6.1 EL 1.00 
E069 4.60 17.50 5.51 19.00 6.00 

_ 

14.00 6.98‘ 13.00 
E072 4.50 7.00 4.99 EL 1.00 6.02 EL 1.00. 6.20 EL 2.00 
E107 4.49 6.00 5.36 5.00 6.01 15.00 7.03 16100 
E109 4 663 26.00 5.61 23.50 6.040 19.00 7.133 25.00 
E110 4.60 17.50 5.47 16.50 6.00 21.00 7.131 24.00 
E112 4 562 12.00 5.426 11.00 6 746 13.00 6.993 15.00 
E122 4.57 13.00 5.45. 15 00 6.71 9.00 6.95 10.00 
E133 4.15 EL 1.00 0.03 EH 20.00 6.40 vL 3.00 6.67 vL 3.00 
MEDIAN 4.5050 5 4450 6.8000 ' 6.9900 
ICRIT .2000 .2000 .2000 .2000 
N‘ 25 26 25 25 
MEAN 4.5526 5 4714 6.7470 6.9574 
3STDEV .2710 .442-7 .6163 .5484.



LAB 
NO. 

F001 
F002 
.0003 
F004 
F007 
F008 
F010 
.8011 
F014 
F015 
3017 
F020 
‘F025 
F026 
F032 
F036 
‘F037 
F038 
F042 
F053 
F060 
F069 
F072 
F007 
F109 
F110 
F112 
F122 
F133 

TOTAL 
RANK 
81.00 
109.50 
132.00 
227.50 
142.00 
84.50 

128.50 
158.00 
132150 
228.00 
115.00 
224.50 
244.50 
132.00 
241,00 
89.00 
187.00 
32.00 
162.00 
233.00 
35.00 
186;50 
27.50 
83.50 

225.50 
206.50 
115.00 
141.50 
44.50 
* NOTE: 

AVERAGE NO.SAMPLES SUMMARY OF 
RANK 
13.500 
10.950 
13.200 
22.750 
14.200 
8.450 
12.850 
15.800 
13.250 
22.800 
16.429 
22.450 
24.450 
13.200 
24.100 
8.900 

18.700 
3.200 

16.200 
23.300 
3.500 
18.650 
2.750 
8.350 

22.550 
20.650 
11.500 
14.150 
4.450 

OVERALL AVERAGE 
RANK IS 14.661 

RANKED
6 

10 
10 
10 
10 
10 
lo 
10 
10 
10 

FLAGGING 

VH H VH 

VH 

VHVH VH VH
L 

,H »H H 
L L 

VLVLL L L L VLVLL 
EH: VH H H 
VLVL ELL L ELEL 

VH 
VLVL ELL ELELEL 

VLVDELELVLELELEHVLVL 

BIAS 
BIAS STATEMENT 

BIASED HIGH* 4.96 

BIASED HIGH* 1.42 

BIASED-HIGH 9.30 

BIASED HIGH 5.71 

BIASED LOW* -4.34 

BIASED HIGH 10.49 
BIASED Low -25.92 

BIASED Low -24.19 
BIASED HIGH* .18 

BIASED LOW* -4.52 

5.00 

BIAS 
% SLOPE ‘BEANK 

-.1217 

.0434 

-.3173 
-.1778 

-00547 
-.4017 
1.0284 
.9175 

.0701 

.1372 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED*IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

1997-06-05 pncs 11 

METHOD CODING 
Mettler Auto 
electrode 
pH ELECTRODE 
10301 
CPQ004D0 stirred 
Autoelectrode 

10301 
Electrometric 
pH meter 
Radiometer-stirred 
E32q8A 
E3042A 
Accumet 
pH Meter 
Unstirred 
Meter+E1ectrode 
stirred/meter 
Electrometric 
Electra stirred 
Electropo 
electrometric 
stirred 
stirred meter elec 
Hach comb. stirred 
‘Electrode



NO. 

F072 
0030 
0000 
0133 
0107 
0000 
F036 
0002 
0112 
0010 
0026 
0003 
0014 
0001 
0122 
0007 
0011 
0002 
0017 
F069 
0037 
0110 
0020 
0109 
0004 
0015 
0053 
F032 
0025 

TOTAL 
RANK 
27.50 
32.00 
35.00 
44.50 
0150 
04.50 
09.00 
109150 
115.00 
120.50 
132.00 
132.00 
132,50 
01.00 
141150 
142.00 
150.00 
162.00 
115.00 
106.50 
107.00 
.206,50 
224.50 
225.50 
'227.50 
228.00 
233.00 
241.00 
244-50 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTE 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

AVERAGE NO.SAMPLES SUMMARY OF 
RANK 
:2.750 
3.200 
3.500 
4.450 
8.350 
8.450 
8.900 
10.950 
11.500 
12.850 
13.200 
13.200 
13.250 
13.500 
014.150 
14.200 
15.000 
15.200 
16.429 
18.650 
10.700 
.20.650 
22.450 
22.550 
22.750 
22.000 
23.300 
24.100 
24.450 

OVERALL AVERAGE 
RANK IS 14.661 

RANKED FLAGGING 
VLVLELLELELEL 
VLVLLLLLVLVLL 
VLVLELLLELEL 
VLVLELELVLELELEHVLVL 

LL 

VH 

v00v0 
v0 
~00v000 
»000 
v0v0v0v0 

BIAS STATEMENT 
BIASED 
BIASED 
BIASED 
BIASED 

BIASED 
-BIASED 
BIASED 
BIASED 
BIASED 
BIASED- 

5.00 

BIAS 0105 
0 SLOPE BLANK 

LOW -24.19 .9175 
LOW* -4.34 -.0547 
LOW -25.92 1 0204 
Low* - -4.52 .1372 

0100* .10 .0701 
0100* 4.96 —.1217 
0100* 1.42‘ .0434 
0100‘ 10.49 -.4017 
0100 5.71 -.1770 
0100 9.30 -.3173 

D IN STUDY STATISTICS 

1997-06-05 PAGE I2 

METHOD CODING 
Electro stirred 
pH‘Meter 
stirred/meter 
Electrode 
Electropo 
Autoelectrode 

' E3042A 
electrode 
Stirred meter elec 
Radiometer stirred 
pH EDECTRODE 
Mettrer Auto 
Hach comb. stirred 
CPQ004D0 stirred 
Unstirred 
Electrometric 
Electrometric 
Accumet 
stirred 
pH‘meter 
electrometric 
10301 
10301 
Meter+E1ectrode 
.E3248A



FPRAIN STUDY'0070 

PARAMETER: 06002 Diss-organic Carbon mg/L C 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABEE ERROR= 1.0000 

SAMPLE 
LAB N0 
F002 
F003 
{F004 
F007 
’F0O8 
F010 
F014 
F015 
F020 
F025 
F026 
F032 
F038 
‘F042 
F060 
F069 
F072 
F107 
F112 
MEDIAN 
1CRIT 
An 
MEAN 
3STDEV 

1 = 
REP 

RAINGR-16 
ORTED 

VALUE 
2 = RAINGR-3-5 
REPORTED 

.3000 

.5000 

.2809 

.1316 

qwogpfimoHopooo9w¢No 

DATA SUMMARY 

BASIC ACCEPTABLE ERROR= 

3 = RAINGR-6NS 
REP 
VA 

ORTED 
LUE 

nN~mumNoNmmoN

o 

o 

m 

M 

H 

m

m 

:27 

.2700 

.5000 

.2756 

.2274 

wmouommoeoocoéowqwo 

.5000 

4 = RAINGR-17NS 
REPORTED 
VALUE 

6A 

~l xi U1 

...........,.”_ 

U’!

N 

.1500 

.5000 

.1505 

.2159 

M: 
I4-I'll-‘<D®O~l\DOl\)OOOOOOnbG\h-IO 

NATIONAL WATER RESEARCH INSTITUTE 
1997-06-05 PAGE‘13 

NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

5 = GRM~07 
REPORTED 
VALUE

A 
/\P-‘!-‘ H

_ 

mmyowowmdwgg 

.....,...... 

17. 
14. 
10. 

D-I 

I-‘I-| 

HNNUI 

CONCENTRATION ERROR INCREMENT= 

6 = BMOOS-01 
REPORTED 
VALUE 

.0750 

gpwwwwwwwwpuwwnwuuw

w

. 

3.4000 
.6300 

3.3933 
.6600



1997-06-05 PAGE 14 PARAMETER: 06002 Diss Organic Carbon mg/L C 

VSAMPLE '7 = BEAV-02 8 = MERSEY-01 9 = TROISr94 I0 = TRKY-94 
REPORTED REPORTED REPORTED vREPORTED 

LAB NO VALUE "RANK VALUE RANK VALUE RANK VALUE RANK 
’F002 1.0 5.00 4.0 7 00 5.4 6 50 1.4 4.00 
F003 1.2 8-00 3.7 3 00 5.5 8 00 2.0 16.00 
F004 1.26 10-00 4-03 8 50 5.36 5.00 1.47 6.50 
E007 1.26 10-00 4-03 8 50 5.20 2,00 1.54 10.00 
F008» 1.4 16.00 4.8 19.00 6.7 EH 19.00 2.4 VH 18.00 
F010 1.0 5400 3.9 4.50 5.3 3.50 1-1 2.00 
F014 1.4 16.00 4.5 15.00 6.0 16,00 1-6 13.50 
E015 1.4 16.00 456 17.00 5.9 14-00 1.6 13.50 
F020 .668 L 2.00 3.42 1-00 4.88 1.00 1.50 9.00 
F025 .5 EL '1.00 '3-6 2.00 5.4 6.50 .9 L 1.00 
F026 1.3215’ 13.00 4.239 12.00 5.5755 10.00 1.4815 8.00 
E032 1.1 7.00 3.9 4.50 5.3 3.50 1.4 4.00 
E038 1.9 EH 19.00 4.7 18.00 6.0 16 00 2.2 H 17.00 
E042’ 1.28 12.00 4.15 11.00 5.70 11.50 1.47 6.50 
E060 1.0 5.00 4.4 14.00 6.0 16.00 1.4 4.00 
.E069 1.4 16.00 4.3 13.00 5.7 11.50 1.6 

V 

13.50 
‘E072. .95~ 3.00 4.14 10.00 6.11 18.00 3.14 EH 19.00 
F107 1.40 16-00 4-56 16-00 5.73 13-00 1.59 11.00 
E112 1.26 10.00 3.96 6.00 5.54 9.00 1.60 13.50 
MEDIAN 1.2600 4.1400 5.5755 1.5400 
ICRIT .5195 .7355 .8432 .5405 
N 17 17 17 17 
MEAN 1.1941 4.1594 5.6303 1.6089 
3sTDEV -6117 .9217’ .8433 .9175 

LAB TOTAL AVERAGE NO.SAMPLES SUMMARY OF BIAS‘ BIAS 
NO. RANK RANK RANKED FLAGGING BIAS STATEMENT '%-SLOPE BLANK METHOD CODING 
E002 32.00 5.333 6 

‘ Shimadzu F003 59.00 5.900 10 IR/UV DIGESTION F004 69.00 6.900 10 
. 

' 06104 E007 63.00 6.300 10 .NAQ06104 F008 107.00 17.833 6 VHEH EHVH . BIASED HIGH 9.10 .5025 ‘Calculation E010 21.50 3.583 6 BIASED LoW* .88 -.3181 
F014- 77.00 15.400 5 BIASED HIGfl- 8.08 —.0003 
F015 90.00 15.000 6 BIASED HIGH 5.20 .1113‘ AutoCarbAna1yzer F020 14.00 2.800 5_ L BIASED LOW -9.64 —.2066 Eilter, Sparqe 
E025 13.50 2.250 6 L EL L BIASED LOW 9.67 --.8135 ” 

F026 65.00 6.500 10* Autpanalyzer F032 28.50 4.750 6 EL E3370A F038 139-00 13.900 10 EHEHEHEHVH EH "H BIASED HIGH‘ -.94 .5387 Combustion IR 
F042 88.00 8.800 10 - Persulfate IR 
.F060 55.00 9.167 6 persulf/Uvlcolour 
E069~ 97.50 9.750 10 ’Dorman 
E072‘ 75.00 12.500 6- EH EH’ .Persu1fate UV OX 
E107 .104-50 10.450 10 Electropo 
F112- 84.50 8.450 10 Dohrmann 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5.00
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LAB TOTAL AVERAGE NO;SAMPLES ‘SUMARY OF VBIAS BIAS 
N0. RANK RANK, RANKED FLAGGING BIAS STATEMENT‘ %-SLOPE BLANK METHOD CODING 

F025 13.50 2.250 6 LELL BIASED BOW" 9.67 —.8135
V 

F020 14.00~ 2.800 5 L BIASED HOW -9.64 -.2066 »Filter, Sparge 
F010 21.50 3.583 6 BIASED~LOW* .88 -.3181 
F032- 28.50 4.750‘ 6 EL E3370A 
F002 32.00 5.333’ 6 Shimadzu 
E003‘ 59.00 5.900 10 IR/UV DIGESTION 
E007 63.00 

_ 
6.300 10 NAQ06104 

E026 65.00 6.500 10- Autoanalyzer 
E004 69.00. 6.900- 10 - 

06104 
F112 84.50 8.450 10 Dohrmann 
F042~ 88.00 8.800 10 Persulfate IR 
E060 55.00 9.167 6' -persulf/UV/colour 
E069 97.50 9.750 10 Dorman 
F107 104.50 10-450 10 Electropo 
F072 75,00 12u500 6 EHEH~ . 

Persulfate UV OX 
E030‘ 139.00 13.900 10 EHEHEHEHVHEHH BIASED HIGH* -.94 .5387 Combustion IR 
E015 90.00 15.000 6 BIASED HIGH 5.20 .1113 AutoCarbAna1yzer 
F014 77.00 15.400 5 BIASED HIGH 8.08 -.0003 
F008 107.00 17,833 6 VHEHEHVH BIASED HIGH 9.10 .5025 Calculation 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
-PERCENT.SLOEE USED FOR CAUTION COMPARISON= 15.00 

OVERALL AVERAGE
V RANK IS 8.669 Diss Organic Carbon



.FERAIN -STUDY 0070 DATA SUMARY 1997-05-05 pAgE 15 
PARAMETER: 06592 Diss Inorg Carbon mg/L~C NATIONAL WATER Rgsggacg INSTITUTE 

- NATIONAL LAB FOR ENVIRONMENTAL TESTING 
, 

. BURLINGTON ONTARIO NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .5000 BASIC ACCEPTABLE ERROR= .3000 CONCENTRATION ERROR INCREMENT= .0750 

SAMPLE 1 = RAINGR-T6 =2 = RAINGR-3-5 3 = RAINGR-6NS= 4 = RAINGR-ITNS 5 = GRMEO7 6 = BMOOS-01 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE ‘RANK‘ VALUE RANK VALUE RANK 
E002 <.50 0.00 <.50' 0.00 < 50 0 00 <.50 0 00 .9 VL 2-00 <.50 0-00 F003 .4 4.00 .5 6.00 6.00 .3 5 50 1.6 8.50 .3‘ 5.00 F007 .34 3.00 .32 3.00 21T 3.00 .18T 2.00 1.59 7.00 .22T 3.00 F008 <1. 0.00 <1. 0.00 <1. 0.00 <1. 0.00 1.5. 5-50 <1. 0.00 F010 .2 2.00 .3 2.00 .2 2.00 .20 3.00 1.7 11.50 .2 2-00 F015 <.5 0.00 <.5 0.00 <-5 0.00 <.5 0.00 1.7 11.50 <.5 0,00 F025‘ <.5 0.00 <.5 0.00 <.5‘ 0 O0 <.5 0.00 .7 EL 1.00 <.5 0.00 E026 .410 5.00 .375 4.00 .290 4 00 .265 4.00 1.64 10-00 .275 4.00 F032 <.2 0.00 <.4 0.00 <.4 0 00 <.4 0.00 1.6 8.50 <.4 0.00 E036 .64 7.00 .66 8.00 .62 8.00 .48 7.00 1.80 14.00 .48 8.00 F038 <.5 0.00 <.5 0.00 < 5 O 00 <.5 0.00 1.5 5.50 <.5 0.00 F042 .74 H 8.00 .42 5.00 .36 5 00 .30 5.50 1.76 13-00 .35 6.00 F060 <.5 0.00 <.5 0.00 <-5 0 00 <.5 0.00 1.4 4.00 <.5 0-00 F107 -13 1.00 .07 EL 1.00 0.W 1 00 0-W 1.00 1.38- 3.00 .01 EL 1.00 F112 .53 6.00 .54 7.00 .57 7 00 .56 8.00 1.93- 15.00 45 7.00 
MEDIAN .4050 ' .3975 .3250 .2825 1.6000 .2875 ICRIT .3000 .3000 .3000 .3000 .3825 .3000 
N_ 6 6 6 6 13 6 MEAN .4200 .4092 .3383 .2875 1.5438 -2992 3STDEV .4168 .2642 » .3792 .2926 .6681 .2511 

SAMPLE 7 = BEAV-02 8 = MERSEY-01 9 = TROIS-94 10 = TRKY-94 
REPORTED REPORTED REPORTED- REPORTED 

LAB NO VALUE -RANK VALUE RANK VALUE RANK VALUE . RANK 
F002 < 50 0.00 <.50 0.00 .7 EL 1.00 1.4 L 2 50 
’F003 6.00 .3 3.50 1.22 7.50 1.9 9 00 
F007 23T 3.00 .24T 2.00 1.11 5.00 1.80 6.00 
F008 <1 0.00 <1. 0.00 1.1 4:00 1.8 6.00 
F010 2 2.00 .3 3.50 1.2 7.50 2. 12.00 
F015 < 5 0.00 <.5 0.00 1-2; 7.50 1.9 9.00 
F025 < 5 0.00 <.5 0.00 <.5 EL 0 00 .110 EL 1.00 
F026 370 5.00 .395 5.00 1.245 10.00 1.945 11.00 
F032 <.2 0.00 <.2 0.00 <.8 L 0 00 1-4 L 2.50 
F036 .68 H 8.00 .56 8.00 1.46 13-00 2.04 13.50 
F038 <. 0.00 <.5 0.00 1.2, 7.50’ 1.9 9.00 
F042 4.00 .41 6.00 1.27 11.00’ 2.04 13.50 
F060 < 5 0.00 <.5 -0.00 .8‘L 2.00 1.8' 6.00 
F107 0.W 1.00 .04 EL 1:00 1.07 3.00 1.61 4.00 
F112 .56 7.00 .49 7-00 1.45 12u00 2.15 15.00 
MEDIAN .3450 .3475 1.2000 1.9000 
1CRIT .3000 .3000 .3525 .4050 
N 65 6 11 13 
MEAN .3467 .3558 1.1677’ 1.8104 3STDEV- .3565 .2514 .4549 .6232



LAB 
NO. 

F002 
F003 
F007 
F008 
F010 
0015 
F025 
F026 
F032 
F036 
F038 
F042 
F060 
F107 
F112 

OVERALL 
RANK IS 

LAB 
.NO- 

F025 
F107 
F002 
F007 
F060 
2010 
F008 
F032 
F003 
F026 
F038 
F042 
F112 
VF015 
F036 

TOTAL 
RANK 
5.50 

61.00 
37.00 
15.50 
47.50 
20.00 
2.00 

62.00 
11.00 
94.50 
22.00 
77.00 
12.00 
17.00 
91.00 

NOTE 
AVERAGE 

TOTAL 
RANK 
2.00 
17.00 
5.50 

37.00 
12.00 
47.50 
15.50 
11.00 
61.00 
62.00 
22.00 
77.00 
91.00 
28.00 
94050 

AVERAGE NOnSAMPLES 
RANK 
1.633 
6.100 
3.700 
5.167 L750 
9.333 
1.000 
6.200 
5.500 
9.450 7333 
7.700 
4.000 
1.700 
9.100 

RANKED
3 

10 
10
3 

10 

10 

SUMARY OF 
7 

BIAS BIAS 
FLAGGING B133 STATEMENT % SLOPE BLANK 

VL -ELL 

EL ELEL 
L L

H 
fl.

L 
EL EL EL 

: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 

5.889 

AVERAGE NO.SAMPLES SUMMARY OF 
RANK 
1.000 
1.700 
1.033 
3.700 
4.000 
4.750 
5.167 
5.500 
6.100 
6.200 
7.333 
7.700 
9.100 
9.333 
9.450 

RANKED 

10 

10 
10
3 

10 

BIAS. BIAS 
FLAGGING BIAS STATEMENT ‘% SLOPE BLANK 
ELELEL 
ELELEL 
VLELL
L 

LL

H 
‘NOTE! BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR EEWER THAN 10 LABS WERE AVAILABLE 

OVERALL AVERAGE 
RANK IS 5.889 
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METHOD CODING 
Shimadzu 
IR 
NAQO6180 
Auto-NDR 
AutoCarbAna1yzer 
Autoanaiyzer 
E3370A 
E3028A 
'Combustion IR 
IR 
autocolour 
Electropo 
Dohrmann 

METHOD CODING 

Electropo 
Shimadzu 
,NAQ06180 
autocolour 
Auto‘NDR 
E337OA 
IR 
Autoanalyzer 
‘Combustion IR 
IR 
Dohrmann 
AutoCarbAna1yzer 
E3028A 

Diss Inorg Carbon



EPRAIN STUDY 0070 DATA-SUMARY 1991-05-05 PAGE 13 
PARAMETER: 06193 Alkalinity Fixed End mg/L NATIONAL WATER RESEARCH INSTITUTE

V NATIONAL LAB FOR_ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.5000 BASIC ACCEPTABLE ERROR= «S000 CONCENTRATION ERROR INCREMENT= .0500 

SAMPLE 1 = RAINGR<16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR-17NS 5 = GRM-07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE "RANK VALUE RANK VALUE RANK VALUE RANK ’VAEUE RANK VALUE RANK 
rF007 2-0 5.50 1.8 4.00 .1W 0u00 1W 0.00 7.6 5.00 1.8 4.00 
F008 1.86~ 4.00 1.76 3.00 0-00 0.00 7.14 3.00 ‘1.55 3.00 
F011 .5 EL 1.00 .3 EL 1,00 <.3 0.00 <.3 0.00 6.2 VL 2.00 .3 EL 1.00 
=F014 2.33 8u00 2.14 7.00 0. 1.00 0. 1.00- 8.11 10.00 1.88- 5.00 
VF025 1.7 3x00 2.5 H 10.00 <.5 0u00 <.5 0.00 7.8 7.50 2.1 10.00 
F032 2.8 VH 10.00 2.2 8.00 0.00 0.00’ 7.8 7.50 2.0 7.50 
-F036. 2.15 7n00 1r95 5.00 0.00 0.00 7.70 6.00 1.90 6.00 
F038 <1. EL 0.00 <1. VL 0000 <1. 0.00 <1. 0.00- 6. VL 1.00 <1. VL 0.00 
F060 2. 5.50 2. 6-00 <1. 0.00 <1. 0.00" 8. 9.00 2. 7.50 
E072 1.5 ' 2.00 1.1 VL 2.00 <.2 0.00 <.2 0.00* 7.3 4.00 .7 VL 2.00 
E107 2.59 H 9500 2,26 ’9.00 0.W 0»00 0.W 0.00 8.88 H 11.00 2.04 9.00 
vMEDIAN OR *TARGET 
CONC. 2.0000 1 9750 *0.0000 *0.0000 7.7000 1.8900 
ICRIT $5250 .5237 #5000 .5000 .8100 .5195 
N 8‘ 8 1 1 9 8 
MEANr_ 2}0162 1.90I2 »- - 7.5167 1.7337 
3STDEV .9704 1 0388 - - 1.6460 1 2511 

SAMPLE 7 = BEAV-02' '8 = MERSEY-01 9 = TROIS-94 10 = TRKY-94 
REPORTED REPORTED REPORTED REPORTED 

LAB N0 VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F007 .2T 2.00 1S7 ¥5a00 6.4 5 00 8.7 5.00 
F008 0.00 1.25 L 3.00 6.44 6 00 8.64 4.00 
F011 <.3 0.00 .3 EL 1.00 5 0 VL 1 00 7.3 VL 1.00 
F014 .653 4.00 2.15 9.00 6.55 7.00 9.01 9.00 
F025 -.8 H 5.00 1-2 L 2.00 6.6 8 50 819 7.00 
E032 <.6 0.00 2.0 7.50 6.8 10.00 9.6 10-00 
R036 .25 3.00 1.95 6-00 6.60 8d50 8.85 6.00 
F038 <1. 0.00 <1. VL 0.00 6. 3u50 8 3:00 
E060 <1. 0.00 2. 7:50 6. 3.50 9. 8:00 
E072 <.2 0.00 1,3 L 4x00 5.2 VL 2.00 7.6 L 2.00 
F107 0-W. 1.00 .2.21 10.00 7.51 H 11.00 10.20 VH 11.00 
MEDIAN OR *TARGET 
CONC. .2500 1.8250 6.4400 8.8500 
1CRIT' .5000 .5162 .7470 .8675 
N 3 8 9 9 
MEAN .3677 1.6937 '6.2878 8.7000 
3STDEV - 1.0906 113323 1.6620



LAB TOTAL AVERAGE N0;SAMPLES SUMMARY OF 
NO. RANK RANK RANKED FLAGGING 

F007 35.50 4.438 8 
F008 26.00 3.714 7 L 
F011 8.00 1.143 7 ELEL VLEL 'ELVLVL 
F014 61.00 6.I00 10 
‘F025 53.00 6.625 8 H VH L 
F032 60150 8.643 7 VH 
F036 47r50 5.938 8 
F038 7.50 2.500 3 VELVL VLVL VL 
'F060 47.00 6.714 7 
F072 18u00 2.571 7 VL VL L VLL 
F107 71,00 8.875 8 ‘H H H VH 

* NOTE: 

OVERALL AVERAGE 
RANK IS 

LAB TOTAL 
NO. RANK 
F011 8.00 
F038 7.50 
F072 18.00 
F008 26.00 
F007 35.50 
F036 47-50 
F014 61.00 
F025 -53.00 
F060 47.00 
F032 60.50 
F107 71.00 

* NOTE 

OVERALL AVERAGE 
RANK IS 

5.438 

AVERAGE 
RANK 
1.143 
2.500 
2.571 
3.714 
4.438 
5.938 
6.100 
6.625 
6.714 
8.643 
8.875 

.NO.SAMPLES 
RANKED 

I-‘ 

®~l~l®O®®~l~l(d~l 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY 
PERCENT SLOPE USED FOR-CAUTION COMPARISON= 

=SUMMARY OF 
FLAGGING 
EBELVLELELVLVL 
ELVLVLVLVL 
VLVLLVLL
L 

'HHL 

VH 
HHHVH 

BIASISTATEMENT 

BIASED LOW* 

BIASED HIGH‘ 
INSUFFICIENT DATA 
BIASED LOW 
BIASED HIGH 
AND NOT COUNTED IN STUDY 

3.00 

BIAS STATEMENT 
BIASED LOW* 
INSUFEICIENT DATA 
BIASED LOW 

BIASED HIGH* 
BIASED HIGH 

BIAS BIAS 
%‘SLOPE BLANK 

1.03 -1.5850 

2.11 .2676 

-3.12 —.7175 
16.39 —.0386 
STATISTICS 

BIAS BIAS 
% SLOPE BLANK 
1.03 -1.5850 

-3u12 -.7175 

2.11 .2676 
16.39 -.0386 

2 INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT_COUNTED IN-STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

5.438 

3.00 

1997-06-05 PAGE 19 

METHOD CODING 
CPQOOSEO 
Autoelectrode 

E3289A 
E3042A 
Colorimetric 
potent titration 
Electro H2304 
Volumetric 

METHOD CODING 

Colorimetric 
Electro H2804 
Autoelectrode 
CPQOOSEO 
E3042A 

potent titration 
E3289A 
volumetric 

Alkalinity Fixed End Pt-pH 4.6



PPRAIN sTUDY'0070 DATA SUMMARY 1991-05-05 PAGE 20 
PARAMETER: 06194 Alkalinity Gran Infl mg/L NATIONAL wA.-mg RESEARCH INSTITUTE 

NATIONAL LAB FOR ENVIRONMENTAL TESTING 
, BURLINGTON ONTARIO 

NWRI ’Inter1'~ab Q1-\ for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.5000 BASIC ACCEPTABLE ERROR= .3500 CONCENTRATION’ERROR INCREMENT= .0500 

SAMPLE 1 = RAINGR—16 2 = RAINGR—3-5 3 =-RAINGR-6Ns .4 = RAINGR-17NS 5 = GRM—o7 .6 = EMoos—01 
REPORTED _ 

REPORTED REPORTED REPORTED REPORTED ‘REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK vALUE— RANK 
F003 .9 5.00 .4 3.50 0.00 0.00 6.2 5 50 .3 4.00 
F007 .46 1.00 .33 2.00 -4.13 1.00 -4.10 1-00 6-12 4 00 .34 5.00 
F010 .6 3.00 .4 3.50 <.1 0.00 <.1 0‘00 5.6 1 00 2 3.00 
F015 <;5 0.00 <.5 0.00 <-5 0.00 <.5 0.00 6.2 5 50 <.5 0.00 
F020 1.44 EH 6.00 1.56 EH 6.00 0.00 0.00 6.65 7 00 .62 H, 6.00 
F026 .5200 2.00 .4100 5.00 -4.06T 2.00 —4.14T 2 00 6.07 3 00 .1200 2.00 
F122 .68 4.00 .19 1.00 0.00 0.00 5;97 2 00 .05 1.00 
MEDIAN .6400 .4000 —4.o950 -4,1600 6.1200 .2500 
ICRIT .3500 .3500 .3500 -3500 .5810 .3500 
N 4 4 2 2. 5 4 
MEAN .6500 .3850 -4.0950 -4.1600 6.1120 .2400 
3sTDEV — - - - - — 

EAMPLE 7 = BEAV-02 8 = MERsEV—01 9 = TROIS-94 10 = TRKY-94 
»REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F003 0.00 .6 4.00 4-8 5.00 6.9 3.00 
T007 -1.41 2.00 .14 L 2.00 4.07 6 00 7.04 4.00 
F010 <.1 0.00 .4 3.00 4.6 2 00 6.7 2.00 
F015 <.5 0.00 <.5 0.00 417 3 00 7.4 6.00 
F020 0.00 .31 5.00 5.72 VH 7 00 -7.68 H 7.00 
F026 -1.45T 1.00 43%00 EH 6.00 4.295 1.00 6.575 1 00 
F122 -.795 VH 3-00 .107 L 1.00 4.71 4.00 7.25 5.00 
MEDIAN -1.4100 .5000 4.7100 7.0400 
1cR1T .3500 .3500 .5105 .6270 
N 1 4 5 5 
MEAN‘ -1.4100 .4875 4.7360 7.0580 
BSTDEV - - -



LAB 
NO. 

F003 
F007 
F010 
F015 
F020 
F026 
F122 

OVERALL AVERAGE 
RANK IS 

LAB 
NO. 

F010 
F026 
E122 
F007 
F003 
F015 
F020 

TOTAL AVERAGE 
RANK RANK 
30.00 4u286 
28.00 2:800 
17.50 2.500 
14.50 4.833 
44.00 ‘6¢2B6 
25.00 2m500 
21.00 2.625 

NOTE: 

3.462 

TOTAL 
RANK RANK 
17.50 2.500 
25.00 2x500 
21.00 2.625 
28.00 2.800 
30.00 4.286 
14.50 4.833 
44.00 6.286 

NOTE} 

AVERAGE NO,SAMPLES SUMMARY OF 

OVERALL AVERAGE 
-RANK IS 3.462 

NO.SAMPLES 
RANKED

7 
10
7
3
7 

10
8 

RANKED
7 

1o
8 
1o 
7
3
7 

SUMMARY OF BIAS BIAS 
FLAGGING BIAS STATEMENT % SLOPE BLANK

L 

EHEH Hr VHH 
EH 

VHL 
BIAS WAS NOT ASSESSED BECAUSE STATISTICS EOR EEWER THAN 10 LABS WERE AVAILABLE 

‘BIAS BIAS 
FLAGGING BIAS STATEMENT ‘% SLOPE iBLANK 

EH 
VHL
L 

EHEHHVHH 
BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 

1997-06-05 PAGE. 21 

METHOD CODING 
POTENTIOMETRICTITN 
CPQOO3E0 
10101 
Electrom 
Titroprocessor 
ext pH 4.5/4.2 

METHOD CODING 

Titroprocessor 
ext pH 4.5/4.2 
CPQOOGEO 
POTENTIOMETRICTITN 
10101 
Electrom 

Alkalinity Gran Infl Extrap



FPRAIN STUDY 0070 
I 

IDATA SUMMARY 1997-06-05 PAGE 22 
PARAMETERK 06282 Alkalinity Gran Titn mg/L CaCO3 A 

NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain- Waters 

LOWER LIMIT FOR USE-OE BASIC ACCEPTABLE ERRoR= 1 0000 BASIC ACCEPTABLE ERROR= .3500 CONCENTRATION ERR0R INCREMENT=' .0500 

sAMRLE~ 1 = RAINGR-16‘ 2 = RAINGR-3-5 3 =vRAINGR-6N3 4 = RAINGR—17NS 5 = GRM—07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB N0 vALuE RANK VALUE RANK ’VALUE RANK vAEuE RANK vALuE RANK vALuE- IRANK 

F002 .00 L 1 00 01 1.00 -4 55 L 1.00 -4 39 1.00 5.92 1.00 .02 1.00 
F003 0 00 0.00 -4 0 0.00 -3.9 7.00 0.00 ' 0.00 
E0I4 .700 7.00 .372 5.00 -4.08 5.00 -4 13 4.00- 6.16 5.00 .145 4.00 
E036 .440 3.50 .210 3.00 -4.22 4.00 -4 23 2.00 5.93 2 00 .06 2.00 
F042 .51 5 00 52 7.001 -4 25 3.00 -4 20 3.00 6.31 7 00 .16 6.00 
F109 .30 2.00 .285 4.00’ -4 025 7.00 -4 10 5.00 6.05 4 00 .155 5.00 
R110 .44 3.50 -00 2.00 -4 41 2.00 -3 99 6.00 6.22 6 00 .14 3.00 
F112 .646. 6.00 .379 6.00 -4.040 6.00 -3.899 3.00 6 000 3 00 .270 7.00 
MEDIAN .4400- .2050 -4.L500 —4.1150 6 0500 .1450 
1CRIT .3500’ .3500 .3500 .3500 .6025 .3500 
N 5 A5 6 6 5 5 
MEAN .4672 .2652 -4.1700 -4.0917 600836 .1320 
3STDEV — — - .4100 .3453 - — 

SAMPLE 7 = BEAV-O2 a = MRSEY-01 9 = TROIS-94 10 = TRKY—94 
REPORTED REPORTED REPORTED REPORTED 

LAB No vAL0E RANK vAL0E RANK vAL0E RANK vALuE RANK 
F002 -1.75 2.00 .14 1.00 4 01 1.50 6 95 2.00 
F003 -1.3 7.00 0.00 0.00 0.00 
F014 -3106 EL 1.00 .348 5.00 5.04 5.00 7.16 5.00 
F036 -1.43 4.00 .230 2.00 4Re9 3.00 7.15 4.00 
E042 -1.37 6.00 46 6.00 5.15 6.00 7.32 6.00 
‘F109 -1 41 5.00 .26 3.00 4-01 1.50 6.88 1.00 
F110 +1.44 3.00 .29 4.00 5.24 7.00 7.44 7.00 
FI12 -1.135 5.00 .563 7.00 5.029 4.00 7 003 3.00 
MEDIAN -1 4200 .2900 5.0200 7.1500 
ICRIT .3500 .3500 ..5514 

V 
.6575 

N 6 5 4 5 
MEAN -L.4500 .3176 5.0270 7.1166 
3STDEV .4260 -

- -



LAB TOTAL AVERAGE N0.SAMPLES SUMARY OF BIAS BIAS 
N0. RANK RANK RANKED FLAGGING BIAS STATEMENT '% SLOPE BLANK 
F002 12.50 1.250 10 L L 
F003 22.00 ’7.333 3 
F014 46.00 4.600 10 "EL 
F036 29.50 2.950 10 
F042 55.00 5.500 10 
F109 37.50 3.750 10 
F110 43.50 4.350 10 
F112 58.00 5.800 10 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 
OVERALL AVERAGE 
RANK IS 4.164 

LAB TOTAL AVERAGE NO.SAMPLES SUMMARY OF .BIAS BIAS 
NO. RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BEANK 
F002 12.50 1.250 10 LL 
F036 29.50 2.950 10 
F109 37.50 3.750 10 
F110 43.50 4.350 10 
E014 46.00 4.600 10 EL 
F042 55.00 5.500 10 
F112 58.00 5.800 10 
F003 22.00 7.333 3 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 
OVERALL AVERAGE 
RANK IS 4-164 

1997-06405 PAGE 23 

’METHOD CODING 
titration 
POTENTIOMETRICTITN 
E3042A 
ANC gran plot 
Radiometer 
end pt 3.5 - 3,6 
Titr meter electr 

METHOD CODING 
titration 
E3042A 
Radiometer 
end pt 3.5 - 3.6 
ANC gran plot 
Titr meter electr 
POTENTIOMETRICTITN 

Alkalinity Gran Titn



FPRAIN STUDY 0070 DATA SUMMARY 1997-06-05 PAGE 24 

PARAMETER: 07092 Nitrate + Nitrite mg/L N NATIONAL WATER RESEARCH INSTITUTE 
‘ NATIONAL LAB FOR ENVIRONMENTAL TESTING 

BURLINGTON ONTARIO 
NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0050 BASIC ACCEPTABLE ERROR= .0050 CONCENTRATION ERROR INCREMENT= .0800 

SAMPLE 1 = RAINGR-16: 2 = RAINGR-3-5 3 = RAINGR~6NS 4 = RAINGR-17NS 5 = GRM-07 6 = BMOOSHOI 
RERORTED VREPORTED REPORTED REPORTED REPORTED REPORTED 

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

E001 .241 10.00 .650 10.00 1.530 16.00 .839 7.50 .557" 7.00 .408 10.00 
F003 .252 21.00 .656 14.00 1.50 9.00 .841 13-00 .562~ 10.00 -404. 8.00 
F004 .248 15.00 .653 13.00 1553 16.00 .839 7.50 .565 13.00 .413 15.00 
F007 .26 22.50 .69 24.00 1.30 EL 2.00 .86 20.00 .60 25.00 .41 12.50 
F008 .26 22.50 .67‘ 19.00 1.59 24.00 .86. 20u00 .58 21.50 .42 19.50 
F009 .24 7.50 .65 10.00 1.53 216.00 .84 10.50 .57 16.00 -41 12.50 
F010 .235 5.00 .665 16.00 1.52 14.00 .850 15.50 .570 16.00 .405 9.00 
F011 -228 2.50 .645 6.00 1.40‘ 3.00 .825 6-00 .545 3.00 .382 3.00 
F014 .25 17.50 .68 22.00 1.58 22.50 .88 24-00 458 21.50 .42 19.50 
F015 .247 13.50 .634 4.00 1.5 9.00 .810 3050 .562 10.00 .396 4.00 
F020 .251 20.00 .603 2.00 1455 19.50 .851 17.00 .579 19.00 .420 19.50 
F025 .24 7.50 .65 10.00 1.51 12.50 .84 10.50 .57 16.00‘ .42 19.50 
*F026 .2435 12.00 .663 15.00 1.565 21.00 .8485 14.00 .5635 12.00 .399 5.00 
‘F032 .240 7.50 .635 5.00 1.49 5.50 .810 3.50 .540 2.00 -410 12.50 
F036 .268 24.00 .684 23-00 1.58’ ;22.50 .892 25.00 .568 14.00 .424, 23.00 
F037 <-2 EL 0.00 .5620 EL 1.00 1.2711 EL 1.00 .7349 EL 1,00 .4312 EL 1.00 .3195 EL 1.00 
F038 .240 7.50 .649 7.00 1.49» 5.50 802 2-00 -546 4 O0 -414 16.00 
F042 .25 17-50 .65 10.00 1.55 19.50 .84 10.50 d56 8.00 .42 ’19.50 
F060 .23 ‘ 4.00 .63 3.00 1.50 9.00 .82 5}00 .55 5.50 .41 12.50 
F068 .2415 11.00 .6763 21.00 1.548 18.00 .8561 18.00‘ .5823 24.00 .3995 6.00 
F069 .228 2.50 .692: 25-00 2.07 EH 26.00 .867 22400‘ .562 10.00 .368 L 2.00 
F072 .25 17.50 .67 19-00 1.50 9.00 .85 15.50v .58 21.50 .43 25.00 
F107 .25 I7.50 .67 19.00 ' 1.47 4.00 .86 20.00 .58 21.50 .42 19.50 
E118 ‘ .27 25.00. .74 EH 26.00 1.66 H 25.00 .93 EH 26-00' .63 EH 26.00 .48 EH 26.00 
F129 .247 13-50 .666 17;00 1.510 12.50 .868 23.00 .577 18.00 .426 24.00 
F133 .22 L 1-00 .65 10.00 1.50 9.00 .84 10.50" .55 5.50 .40 7.00 

MEDIAN .2470 .6545 1,5150 .8448' .5665 .4100 
ICRIT .0244 .0570 .1258 .0722 .0499 .0374 
N 23 24 24- 24 24 24 
MEAN -2452. .6576 1.5168 .8454 .5666 .4095 
3STDEV .0294 .0605 .1991 .0638- .0422 .0416



-PARAMETER: 07092 Nitrate + Nitrite 

13. 

11. 

19. 

25. 
14. 
6. 

SAMPLE‘ 7 = BEAv—02 
REPORTED 

LAB No VALUE 
F001 .122 
F003 .129 
F004 .127 
F007 .11 L 
F008 .13 
F009 .12 
F010 .115 
-F011 ;1I1 
.F014 .12 
F015 .124 
‘F020 140 H 
F025 » .13 
"F026 .1215 
F032 ..135 
F036 -132 
F037 <.2 
F038 .125 
F042 .13 
F060 .13 
F068 .1240 
'F069 .091 EL 
F072 .13 
F107 .12 
F118 .15 EH 
F129 .126 
‘F133 .12 

MEDIAN .1250 
1CRIT .0146 
N 23 
MEAN .1248 
asrmzv . 0213 

8 = MERSEY-01 
REPORTED 
VALUE 

mg/L N 
9 = TROIS-94 
REPORTED 
VALUE 

13. 

25. 
22. 

21. 
13. 

17. 

13. 
13. 
23. 

13: 

10 = TRKY-94 
REPORTED 
VALUE 
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LAB 
N0; 

F001 
F003 
F004 
F007 
F008 
F009 
E010 
F011 
F014 
0015 
5020 
F025 
F026 
F032 
F036 
F037 
F038 
F042 
F060 
F068 
F069 
F072 
F107 
‘F118 
F129 
F133 

TOTAL 
RANK RANK 
86.00 9.556 
130.00 13.000 
133.00 13.300 
130.50 13.050 
207.00 20.700 
99.00 11.000 

112.00 11.200 
41.50 4.150 

162 50 18.056 
84.00 8.400 
150.50 16.050 
147.50 14.750 
110.50 11.050 
107.50 10.750 
212,00 21.200 

6.00 1.000 
96.00 9.600 
148.00 14,800 
66.50 7.389 

153.50 15.350 
108.50 10.850 
156.00 17.333 
138.50 13.850 
244.50 24.450 
170.00 171000 
80.00 8.000 
* NOTE: 

AVERAGE NO-SAMPLES 
RANKED 

SUMMARY OF 
FLAGGING 

EL L VL 

ELELELELELEL :EL 

EH 

VEH °L ELVEEL 

EHH EHEHEHEH EH
L 

BIASESTATEMENT 

BIASED HIGH* 

BIASED LOW 

BIASED HIGH* 
BIASED LOW 

BIASED HIGH 

PERCENT SLOPE USED FOR CAUTION COMPARISON= 
OVERALL AVERAGE 
RANK IS 13.112 

BIAS BIAS 
% SBOPE BLANK 

4.11 -.0015 

-5.28 .0036 

4.52 .0007 
-13.52 -.0265 

9.62 .0112 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 

1997—06-05 
METHOD CODING 
Cd Rdn Auto Colour 
Cd REDUCTION 
07110 
CPQ103E2 
FIA 

IC 
Auto Cd Red 
IC 
Autoanalyzer 
E3364A 
E3374A 
IC Waters 
IC 
IC 
autocolour 
IC Dionex 
Cd red,colour auto 
AA Cd reduction 
IC 
IC 
Dionex IC 
IC 
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LAB 
NO. 

0037 
E011 
E060 
0133 
0015 
F001 
F038 
0032 
F069 
F009 
"F026 
‘F010 
0003 
,r007 
»F004 
0107 
0025 
0042 
F068 
F020 
0129 
0072 
F014 
F008 
E036 
E118 

TOTAL AVERAGE NO.SAMPLES 
RANK 
6.00 

41.50 
66.50 
00.00 
04.00 
86.00 
96.00 

107.50~ 
100.50 
99.00 

110150 
112.00 
130.00 
130.50 
133900 
130050 
147.50 
140.00 
153.50 
160.50 
170.00 
156.00 
162.50 
207.00 
212.00 
244.50 

* NOTE: 

OVERALL AVEEAGE 
RANK IS 

VRANK 

1.000 
4.150 
7.309 
0.000 
0.400 
9.556 
9.600 
10.750 
10.050 
511.000 
11.050 
11.200 
13.000 
13.050 
13.300 
13.050 
14.750 
14.000 
15.350 
16.050 
17.000 
17.333 
10.056 
20.700 
212200 
24.450 

RANKED
6 

10
9 

10 
10
9 

10 
10 
10
9 

10 
10 

10 

SUMMARY OF 
FLAGGING 
ELELELELELELEL
L

L

H 
EHH 
.EHLELVLEL

L 

'ELLVL 

EH 

EHHEHEHEHEHEH 

BIAS BIAS 
BIAS STATEMENT % SLOPE BLANK 
BIASED LOW -13.52 -00265 
BIASED LOW -5.28 .0036 

BIASED HIGH* 4.11 -.0015 
BIASED HIGH* 4.52 .0007 
BIASED HIGH 9x62 .0112 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS PERCENT SLOPE USED FOR CAUTION COMPARISON= 

131112 

5.00 

1997-06-05 PAGE 27 
METHOD CODING 
IC Waters 
autocolour 
IC 
IC 
Cd Rdn Auto Colour 
IC 
E3364A 
Cd red,co1our auto 
Autoanalyzer 
Cd REDUCTION 
CPQ103E2 
07110 

IC Dionex 
Auto Cd Red 
Dionex IC 
AA Cd reduction 
FIA 
E3374A 
IC 

Nitrate + Nitrite



FPRAIN STUDY 0070 
_ 

DATA SUMMARY 1997906605 PAGE 28 

PARAMETER: 07093 Nitrate-IC mg/L N :NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE'ERROR= .0050 BASIC ACCEPTABLE ERROR= .0050 CONCENTRATION ERROR INCREMENT= .0800 

Y 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR-17NS 5V= GRM-07 6 = BMO0S~01 
: REPORTED REPORTED 

‘ 

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

rF001 .240 12.50 .582 L 3.00 1.441 3.00 .822 9.00 .540 3.00 .404 10.00 
F002 .25 ‘18.50 .53 EL 1.00 1.49 5.50 .85 14.00 .58- 17.00 .42 17.50 
‘F009 425 18.50 .70 23400 1.50‘ 10.50 .90 22.00 .59 20.00 .41 13.00 
F010 -22 2.00 .64 9.00 1.53 18.00 .82 7.00 .54 3.00 .40 6.50 
F011 .228 4.00 .645 10.00 1.40 2-00 .825 10.00 .545 6.00 .382 2.00 
F012 .22- 2,00 .62 4.00 1.50 10-50 .82 7.00 .55. 8.00 .40 6.50 
F014 .25 18.50 .68 21.00 1.58 22-00 .88 20.50 .58 17.00 .42 17.50 
F015 .236 9-00 .634 8.00 1.5 10.50 5810 4.50 .562 10.00 .396 3.00 
F017 .239 I0a50 -633 7.00 1.495 7.00 .798 2.00 .563 11.00 .403 9.00 
E020 .294 EH 24:00‘ .655 15.00 1.54 19.00 1.04 EH 25.00 .625 H 24.00 .472 EH 24.00 
F025 .24 12.50 .65 12.50 . 1.51 15.00 .84 11.50 .57 13.50 .42 17.50 
F032- 7 .26 21.50 .71 H 24.00 ,1.61 23.00 .91‘ 23.00 .61 23.00 .44 23.00 
F037 <.2 EL 0.00‘ .5620 VL 2.00 1.2711 EL 1.00 .7349 EL 1.00 .4312 EL 1.00 .3195 EL 1.00 
R038 .231 8.00 .648 11:00 1.49 5.50 .802 3.00 .544 5u00 .411 15.00 
F042 .23 6.00 .63- 5.50 1.50‘ 10.50 .81 4.50 .54 3.00 .40 6.50 
F053 .23 6.00 .67 18.50 1.52 16.50 .86 16.50 .57 13.50 .41 13.00 
F060 .23 6.00 .63 5.50 1.50 10.50 .82 7.00 .55 8.00 .41 13.00 
F068 .2415 14.00 .6763? 20.00‘ 1.548 20.00 .8561 15.00 .5823 19-00 -3995 4.00 
F107 .25 18.50 .67 18.50. 1.47 4.00 .86 16.50 .58 17.00 .42 17.50 
F109 .242 15.00 .651 114.00 1.52 16.50 .847 13.00 .569 12.00 .407 11.00 
F110 .26 21.50 .69 22.00 1.65 H’ 24.00 .88 20n50 .60 22.00 .43 22.00 
-F112 ;246 16.00 .662 16.00 01.572 21.00 .867 18.00 .594 21.00 .429 21.00 
’F118 .27 H‘ 123.00 .74 VH 25.00 1.66 H 25.00 .93 H 24.00 .63 H 25.00 .48 EH 25.00 
F129 .239 10.50 .666 17.00 1.509 14.00 .868 19-00 .577 15.00 .423 20.00 
F133 :22 2.00 .65 .12.50 1,50‘ 10.50 .84 11L50 .55 8.00 .40 6.50 

MEDIAN .2400 .6500" 1.5000 .8470 .5700 .4100 
ICRIT .0238 .0566 .1246 :0724 .0502 .0374 
N 23- 23 23 23 23 23 
MEAN .2401 .6502 1.5163 -8485 .5701 .4133 
3STDEV .0390 .0994 .1538 

_ 

.1040 .0694 ' .0538



PARAMETER¢ 07093 Nitrate-IC 
SAMPDE. 7 = BEAV-O2 

REPORTED 
LAB NO VALUE 
roo1 .137 
rooz .12 
F009 .11 
'F010 .12 
F011 .111 
£012 .12 
F014 .12 
F015 .124 
»ro17 .142 H 
'ro2o .158 an 
F025 .13 
F032 .14 H 
F037 <.2 
rose .124 
F042 .12 
F053 .12 
F060 .13 
F069 .1240 
F107 .12 FW9 .n9 
F110 .12 
F112 .133 
2113 .15 va 
F129 .I26 
F133 .12 
MEDIAN .1240 
1ca1r .0145 
N 22 
MEAN .1264 
3STDEV .0271 

mg/L N 
8 = MERSEY-01 
REPORTED 
VALUE 

9 = TROIS-94 
REPORTED

H 

N 

.n>H 

@°U®Hw@N@H9°D. 

.. 

, 

,, 

,. 

._,. 

,b,._. 

8% 

10‘= TRKY-94 
REPORTED 
VALUE 
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-- 1997-06-05 PAGE 30 
LAB TOTAL AVERAGE NO.SAMPLES SUMMARY or BIAS BIAS 
NO. RANK "RANK RANKED FLAGGING BIAS STATEMENT 5 SLOPE BLANK METHOD conxus 

F001 112.50 11.250 10 L EHVH Ic 
F002 107.50 10.750 10 EL I_¢_ 
F009 126.50 15.013 0 . 

E010 69.00 6 900 10 VL 
E011 47.50 4.750 10 L BIASED LOW* -4.81 .0024 
9012 72.00 7.200 10 Ic 
9014 147.50 16.389 9 . 

F015 02 00 0.200 10 IC 
9017 111-50 11.1504 10 ‘H vH 7 Ic 
F020 201.50 20.150 10 EH‘ 'EHH EHEH vH BIASED HIGH* 3.00 .0291 IC 
F025 144.50 14.450 10 ‘H 1c 
9032 225.50 22.550 10 H H VHVHH BIASED HIGH 6.76 .0099 E3372A 
E03? 7.00 1.167 6 ELVLELELELEL EL BIASED Low -12 33 -.0954 xc Waters 
F038 97.50 9.750 10 . H It 
F042 70.00 7.000 10 H Ic 
F053 130.00 13.000 10 H Ic 
F060 73.00 3.111 9 Cd red corour 
F068 145.00 14.500 10 Ic Dionex 
9107 124.00 12.400 10 IC 
F109 145.50 14.550 10 vH Dionex Ic 
E110 172.00 17.200 10 H Ic Dionex 
E112 190.50 10.050 10 Dionex Ic 
9110 229.50 22.950- 10 H van H-H EHVHH EH VBIASED HIGH 10.12 30100 1c 
9129 152.50 15.250 10 .Di°nex Ic 
F133 33.00 8.300 10 Ic 

* NOTE; INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON: 5g00 

OVERALL AVERAGE 
RANK IS 12,632



_ 

- 1997-06-05 PAGE 31 
LAB TOTAL AVERAGE NO.SAMPLES SUMMARY OF BIAS BIAS 
NO. RANK RANK RANKED FLAGGING BIAS‘ STATEMENT % SLOPE BLANK -METHOD CODING‘ 

E037 7.00 1.167 6 ' ELVLELELELELEL BIASED LOW -12.33 -.0354 IC Waters 
F011 47.50 4.750 10 L BIASED LOW* -4.81 .0024 
F010 69.00 6.900 10 VL . 

F042 70.00 7.000 10 H, IC 
F012 72.00 7.200 10 IC 
E060 73.00 8.111 9 Cd red colour 
E015 82.00 8.200 10 IC 
F133 83.00 8.300 10 IC 
E038 97.50 9.750 10 H IC 
E002 107.50 10.750 10 EL_ ’ I.C. 
F017 111.50 11.150 10 HVH IC 
E001 112.50 11.250 10 . LEHVH IC 
E107 124.00 12.400 10 IC 
F053 130.00 13-000 10 H IC 
F025 144.50 14-450 10 H IC 
E068‘ 145.00 14-500 10 IC Dionex 
E109 145.50 14.550 10 VH Dionex IC 
F129 152.50 15-250 10 Dionex IC 
F009 126.50 155813 8 
F014 147.50 16.389 9 
E110 172.00 17.200 10 H IC Dionex 
F112 180.50 18-050 10 Dionex IC 
F020 201.50 20.150 10 EHEHHEHEHVH BIASED HIGH* 3.88 .0291 IC 
F032 225.50 22.550 10 HHVHVHH BIASED HIGH‘ 6.76 .0099 E3372A 
F118 229.50 22.950 10 HVHHHHEHVHHEH BIASED HIGH’ 10.12 .0100 IC 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5=.00 

OVERALL AVERAGE 
;RANK IS 12.632 

Nitrate-IC



EPRAIN -STUDY 0070 DATA SUMMARY ' 11997-06-05 PAGE 32 

PARAMETER: 07192 Ammonia mg/L N , NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0060 BASIC ACCEPTABLE ERROR= .0060 -CONCENTRATION ERROR INCREMENT= .1250 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR-17NS 5-= GRM-07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

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

F001 .163 6350 < 001 0.00 < 001 0.00 .159 6.50 .343 7.00 028 H 21.00 
F003 .178 22.00 <.005 0-00 ' .006 6:00 .182 25.00 .374 22.00 .019 13-00 
F004 .156 3.00 <.005 0100 <.005 0»00 .156 3.50 .331 4.00 .018 12.00 
F007 .229 EH 27.00 .033 VH 8u0O .031 EH 9-00 .219 EH 27.00 .428 EH 27.00 .046 EH 23.00 
£008 .168 14.00‘ <;02 0-00 <.02 0.00 .178 19.00 .379 23.00 <.02 0.00 
E010 .170 17.00 <.010 0.00 <.010 0100 1170 15.00 .350 10.00 .020 15.50 
E011 .118 EL 1.00‘ .002 3.00 <.002 0-00 -118 EL 1.00 .257 EL 1-00 .014 6.00 
E012 .22 EH 26.00 :04 VH 9:00 .01 H_ 7.50‘ .18 23.00 .39 26-00 .04uEH' 22g00 
F014 .164 9.00 <m010 0.00 <.010 ‘0.00 .159 6.50 .35 10.00 .016 9,00 
F015 .174 20.00 .004 6.00 <.002 0.00 .184 26.00 .355 14.00 .023 18-50 
F017 .167 12.00 < 006 0 00 < 006 0 00 .167 11.00 365 17 00 011 3 50 
E020 .166 11.00 < 005 0 00 < 005 0 00 .157 5.00 342 6 00 016 9 00 
E025 .157 4.00 <.003 0.00 <-003 0.00 .156 3.50 . .336_ 5.00 <.003 VL 0.00 
F026 .1704 19.00 .0021_ 4.00 .0023 5.00 .1697 13.00 .3682 19.00 .0236 20.00 
E032 .168 '14.00 < 006 0.00 < 002 0 00 .170 15.00 354 12.50 020 15'50 
F036 .162 5.00 < 001 0.00 010 H 7 50 .171 17.00 359 15.00 023 18 50 
F042 .18 23-00 0 00T 1.50 0 00T 1 00 18 23.00 .37 20-50 02W 0 00 
F053 .17 17.00 -<.02~ 0.00 <.02 0.00 .18’ 23.00 .37 20150 .02 15-50 
E060 .184 24.00 .010 H 7.00 <.005 0.00 .173 18.00 .385. 25-00 .011 3.50 
'F068 .1874 25.00 0.00 0.00 .1799 21.00 .3679 18.00‘ 0.00 
F069 .164 9.00 < 002 0.00 < 002 0 00 .166 _9'50 329 3_00 013 5 00 
F072 .17 17.00 (.01 0.00 <.01 0.00 .17 15.00 .35 10.00 .02 15 50 
F107 .168 14.00 .003 5.00v .002 3.00 .166 .9450 .349 8.00 .017 11 00 
F109 .175 . 21¢00 0.0T 1.50 .002T 3.00 .169 12x00 .354 I2-50v .005T VL 1.50 
F112 .163 6.50 0.00 0.00 .179 20.00 .380 24.00 .016 9.00 
F118 .150 2.00 .002W 0.00 .002T 3.00 .153 2.00 .295 EL 2.00’ .005T VL 1.50 
F129 .164 9.00 <.01 0.00 =<.01 0.00 .164 8u00 .360 16.00 .015‘ 7.00 

MEDIAN .1680 .0030 .0023 -1700 .3550 .0180 
1CRIT .0263: .0060 ' .0060 $0265 .0496 .0075 
N 25 6 7 25 25 20 
:MEAN .1703 .0090 .0049 .1695 .3562 .0192 
3STDEV .0392 .0332 .0105 .0272 .0607 ‘ .0192



PARAMETER: 
SAMPLE 7 = BEAV-O2 
LAB N0 
F001 
.F003 
F004 
F007 
F008 
F010 
F011 
.F012 
F014 
F015 
F017 
F020 
‘F025 
F026 
F032 
‘F036 
~F042 
F053 
-F060 
F068 
F069 
F072 
F107 
F109 
F112 
F118 
F129 
MEDIAN 
ICRIT 
N. 
MEAN 
3STDEV 

07192 Ammonia 

REPORTED 
VALUE RANK 

<.001 0u00 
006 v8.00 

<.005 0-00 
.030 EH 11-00 

<.02 0.00 
<.010 ‘0.00 

002 4.50 
.02 VH 10.00 

<.010 0.00 
003 6000 

<.006’ 0-00 
<.005 0.00 
<.003 ‘0.00 
.0033 7.00 

<.004 0000 
<.001 0:00 
0.00T 1-50 
<.02 0-00 
<.005 0.00 

0.00 
<.002 0.00 
<.01 0.00 
.001 3.00 
.018T VH 9.00 

0.000 .1.50 
.002T 4m50 

<.01 0-00 
.0030 
.0060
a 
.0069 
.0214 

mg/L N 

8 = MERSEY-01 
REPORTED 
VALUE RANK 

<.001 0,00 
.005 5.00 

< 005 0.00 
.031 VH 9.00 

<.02 0.00 
<.010 0.00 
.007 8.00 
.04‘VH 10.00 

<.o1o 0.00 
.002 2.50 

<.006 0.00 
<.0O5 0.00 
<.003 0.00 
.0058 7.00 

< 002 0.00 
<.001 0.00 
0.00T 1.00 
< 02. 0.00 
<.005 0.00 

0.00 
<.oo2 o.oo 
<.01 0.00 
.005 5.00 
.041 VH 11.00 
.005 5.00 
.002T 2.50 

<.01 0.00 
0050 
.0060
9 
.0114 
.0394 

9 = TROISP94 
REPORTED 
VALUE 

.0141 L 

.033 

.0260 

.9035 

.0275 

.0214 

10 = TRKY-94 
REPORTED 
VALUE 

1997-06-05 PAGE 33



LAB 
NO. 

F001 
F003 
F004 
E007 
E008 
E010 
E011 
E012 
F014 
8015 
E017 
E020 
E025 
E026 
E032 
E036 
F042 
F053 
F060 
F068 
F069 
F072 
F107 
F109 
.8112 
vF118 
.FI29 

‘TOTAL 
RANK 
70.00 
138.50 
34.50 
192.00 
94.50 
90550 
31:50 
184.50 
57.00 
119.00 
68.50 
50.50 
15.50 
133100 
81.00 
87.00 
88.50 
103.50 
106.50 
89.00 
48.50 ' 

71.50 
84.00 

108.50 
88.50 
22.50 
76.50 

AVERAGE NO.SAMPLES 
RANK 
11.667 
15.389 
5.750 
19.200 
18.900 
15.083 
3.500 

18.450 
9.500 

13.222 
11.417 
8.417 
3.875 
13.300 
13.500 
12.429 
11.063 
17.250 
15.214 
17.800 
8.083 
11.917 
Bm400 

10u850 
11.063 
2.500 
125750 

RANKED 

D-' 

1-‘ 

P7‘ 

Hid 

SUMMARY'0F 
ELAGGING 

EHVHEHEHEHEHEHVHEHH 

EL 
EHVHH 

ELEL EL 
EHVHVHEH 

VL 

VLVHVH 
»ELVL 

ELVL

L 
EL 

BIAS'STATEMENT 

BIASED'HIGH 

BIASED LOW 
BIASED HIGH* 

INSUFFICIENT DATA 

BIASED LOW 

BIAS 
% SLOPE 

11.80 

-29.39 
2.13 

-11.64 

BIAS 
BLANK 

.0280 

.0008 

.0282 

-.0030 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

OVERALL AVERAGE 
RANK IS 11.913 

7.50 
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METHOD CODING 
IC 
ALKALINE PHENOL 
-07540 
cPQ117E0

V Autocolourimetric 

TECHNICON 
07557’ 
Colourimetric. 
Auto-Bertholot 
Autoanalyzer 
E3364A 
E3374A 
.Co1ourimetric 
colour Phenate 
:phenate colour 
IC Dionex 
Colour auto 
AA phenate 
Colourimetric 
EIA - phenate 
Téchnicon 
IC 
Dionex IC



1997-06-05 PAGE 35 
LAB TOTAL AVERAGE NO.SAMPLES SUMMARY OF 

_ 

BIAS BIAS 
NO. RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 
F118 .22.50 .2.500 ELVLL BIASED LOW -11.64 -.0030 IC 
F011 31.50 3.500 ELELELEL BIASED LOW -29.39 .0008 
F025 15.50 3:875 VLELVL INSUEFICIENT DATA 
F004 34.50 5.750 07540 
E069 -48.50 -8.083 Colour-auto 
F107 r84.00 ‘B.¢0O 1 Colourimetric 
F020 i50.5O 8.417 ,Auto Bertholot 
F014 v57.00 9.500 
F109 108.50 10.850 1 VLVHVH FIA — phenate 
E042 88.50 11.063 Colourimetric 
E112 -88.50 11.063 EL Technicon 
F017 68.50 11,417 Colourimetric 
E001 70.00 11,667 HH IC 
F072 71.50 11.917 AA phenate 
E036 87.00 12.429 H E3374A 
F129 76.50 12.750 Dionex IC 
F015 119.00 13.222 07557 
F026 133.00 13.300 1 Autoanalyzer 
F032 81.00 13.500 E3364A 
FOIO 90.50 15.083 
F060 106.50 154214, H ‘ phenate colour 

ALKALINE PHENOL 
colour Phenate 

F003 138.50 15a389 
E053 103.50 17.250 

mémmwdmaowmummmmmomaomabwm 

E068 89.00 17.800 IC Dionex 
E012 184.50 18.450 1 EHVHHEHVHVHEH BIASED HIGH* 2.13 .0282 TECHNICON

. 

F008- 94.50 18.900 
_ 

Autocolourimetric 
F007 192.00 19.200 10 EHVHEHEHEHEHEHVHEHH BIASEDrHIGH 11.80, .0280 CPQ117E0 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 7 

OVERALL AVERAGE 
RANK IS 11.913 

Ammonia



FPRAIN STUDY 0070 _ 

DATA SUMMARY 1997-06~05 PAGE 36 

PARAMETER: 07392 Total Kjeldahl N mg‘/L N- NATIONAL WATER RESEARCH‘ INsTITuTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0250 ;BASIC ACCEPTABLE ERROR= .0250 CONCENTRATION ERROR INCREMENT= .1500 

-SAMPLE ’1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR-17NS 5 = GRM*07 6 = BMOOS+01 
VREPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

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

E003‘ .195 2.00- »<-014 EL 0.00 <.014 EL ‘0.00 .180 3.00 .485 7.00= 200 5.00 
F008 <.2 0.00 <-2 0.00 <.2 ' 0.00 .26‘ 10.00 51 9-00 32 VH 9.00 
E014 <.20 0.00 <.20 0.00' <.20 0.00 .24 9 00 46 5.00 22 7.00 
F020 .197 3.00 .129 5.00 .117 4.00 .204 5 00 408 2.00 228 8.00 
E025 .20 4.50 .07 1.00 .06 L 1.50 .21 6.50 .44 4.00- .17 3.00 
F032 .20 4.50 <.04 VL 0.00 ' <-04 VL 0.00 .205 4.00 .52 10.00 .20 5.00 
F038 .14 L 1.00 .09 3.00 <.05 L 0.00 .17 2'00 06 EL 1.00 16 2.00 
F060 .22 6.00 .08 2.00 .06 L 1.50 .22. 8 00 50 8.00 20 5.00 
E069 <.2 0.00 <.2 0.00 <.2 0.00 .21 6 50 42 3.00 < 2 0.00 
F072 .27 H 7.00 .10 4.00 .10 3.00 .16 1.00 47 6.00 14 L 1.00 
F107 1.177 EH 8.00 .70 EH 6.00 1-56 EH 5.00 1.03 EH 11.00 1 05 EH 11.00 61 EH 10 00 

MEDIAN .2000 .0950 .1000 .2100 .4700 .2000 
ICRIT .0513 ;0355 

_ 

.0362 .0528 .0918 .0513 
N 6‘ 4‘ 2 9 9 8 
MEAN .2137 .0997 .1085 12104 .4681 .2122 
3STDEV .0795 - - .0783 1120 1378 

SAMPLE 7'= BEAV-02 8 = MERSEY-01 9 = TROIS-94 10 = TRKY-94 
REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

F003 .067 1.00 .116 2 00 241 4.00 444 9.00 
F008 <.2 0.00 ’<m2 0 00 32 H 10.00 42 6.50 
F014 <.20 0.00 <m20 0,00 .25 5.00 .42 6.50 
F020 .122 6.00 .134 5000 .256 6:00 .365 4.00 
F025 .09 2 50 12 3 50 < 05 EL 0-00 21 EL 1.00 
E032 <u08’ 0.00 12 3 50 24 3-00 .46 10.00 
F038 .09 2.50 08 EL 1 00 14 EL 1-00 .26 VL 2.00 
F060 .10 4.00 .16" 8 00 27 7 00 44 8.00 
F069 <-2 . 

. O 00 < 2 0.00 21 2,00 36 3 00 
F072 .11 5 00 14 6.00 28 8m00 .38 5 00 
F107 .199 ER 7 00 147 7 00 .30 9.00 1.28 EH 11 00 

MEDIAN .1000 .1270 .2530- .4200 
ICRIT .0362 -0403 .0592‘ .0842 
N 5 6 8 9 
MEAN .1024 .1295 .2559 .3943 
V3STDEV -‘ .0346 .0775 .1746



LAB 
NO. 

F003 
F008 
‘F014 
F020 
=FO25 
‘F032 
F038 
F060 
F069 
F072 
F107 
OVERALL 
RANK IS 

LAB 
‘NO. 

F038 
F025 
F069 
r003 
2072 
F020 
F032 
F060 
F014 
F107 
F008 
OVERALL AVERAGE 
VRANK IS 

TOTAL AVERAGE NO.SAMPLES 
RANK 
33.00 
44.50 
32250 4m00 
27.50 
40.00 
rs.s0 
57.50 
14550 
46.00 
05.00 
AVERAGE 

TOTAL AVERAGE 
RANK 
I5.50 
27.50 
14.50 
33.00 
46.00 
48.00 
40.00 
57.50 
32.50 
85.00 
44.50 

RANK 
4.125 
8.900 
6.500 
4.800 
3.056 
5.714 
1.722 
5.750 
3.625 
4.600 
8.500 

5.103 

RANK 
1.722 
3.056 
3.625 
4.125 
4.600 
4.800 
5.714 
5.750 
6.500 
8.500 
8.900 

5.103 

RANKED 

paw 

oonowqwommm 

-NOuSAMPLES 
RANKED 

SUMMARY OF 
FLAGGING 
ELEL - 

VH' H 

L ELEL 
VLVL 

L L EL ELELVL
L 

EHEHEHEHEHEHEH EH 

SUMMARY OF 
FLAGGING 
LLELELELVL 
LELEL 
ELEL 
HL 
VLVL
L 

EHEHEHEHEHEHEHEH 
VHH 

BIAS STATEMENT 

BIASED HIGH 

.BIASED~LOW 

BIASED LOW 
INSUFFICIENT'DATA 
VBIASED HIGH 

BIAS'STATEMENT 
BIASED Low 
BIASED LOW 
INSUEFICIENT DATA 

BIASED HIGH 
BIASED,HIGH 

BIAS 
% SLOPE 

-25x04 

~26.52 
-84.62 

20.79 

BIAS 
%.SLOPE 

-84.62 
-26.52 

20.79 
-25.04 

BIAS 
BLANK 

.1332 

.0175 

.0968 

.5426 

BIAS 
BLANK 
.0968 
.0175 

.5426 

.1332 
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METHOD CODING 
’BLOCK oxeasrxouv 
FIA 
HgS04 Dig Auto 
.E3367A 
ISE 
digest colour 
Block digestion 
AA block dig 
Colourimetric 

METHOD CODING 
ISE 
Block digestion 
BLOCK DIGESTION 
AA block dig 
HgsO4 Dig Auto 
E3367A 
digest colour 
Colourimetric 
FIA 

Total Kjeldahl N



FPRAIN 
PARAMETER: 

STUDY 0070 
11091 Sodium mg/L 

NWRI Interlab QA for_Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 

SAMPLE 1 = RAINGR-16 
LAB N0 
F001 
F002 
F003 
F007 
E008 
E009 
F010 
F011 
F012 
F014 
F015 
F017 
E020 
E025 
E026 
F032 
E036 
E037 
F038 
F042 
E053 
E060 
E068 
E069 
E072 
F107 
F109 
F110 
E112 
E129 
E133 
MEDIAN 
ICRIT
N 
MEAN 
3STDEV 

REPORTED 
VALUE 

AA 

:316 an 
<.01 EL 
.069 

20652 

1016 EL 
.053 
-069 
-013 
06 
I058 
.062 

.0690 

.0400 
22 
.0694 
.0384 

Z = RAINGRf3-5 

.1000 

DATA SUMMARY 

3 = RAINGRf6NS 
REPORTED REPORTED 
VALUE RANK VALUE RANK 

.107 17;50 .213 14.00 
.12 25.00 .22 21.00 
.11 21.00 .23 27.50 
«079 2.00- .191 5.00 

<m2 0.00 .22 21.00 
1087 3-00 .20 7.00 
.10 12-50 .23 27.50 
.10 12.50 .19 4.00 
.05 EL 1.00 .16 L 3.00 
.10 12.50 .24 29.00 
.1 12.50 .2 7.00 
.100 12.50- .214 15.00 
.110 21,00 228 25 50 
.140 EH 26.00 275 H 30.00 
.117 24-00- 219‘ 18.50 
.112 23.00 228 25 50 
.090 5.00 .225 24 00 

<.1 ‘0.00 .115 EL 2.00 
.09 5.00 .21 11 00 
.11 21.00 .22 21 00 
.106 16.00 .219 18 50 

<.6 0.00 <.6 0.00 
.0989 9-00 .2179 16.00 

<.2 0.00 .21 11.00 
<.005 EL 0.00 .096 EL 1.00 
.098 7.50 202 9.00 
.108 19.00 218 17.00 
.107 17550 212 13.00 
.09 5.00 20 7.00 
.098 7.50 210 11.00 
.100 12.50 .223 23.00 

.1000 .2160 

.0400 .0446 
24 28 
.1016 .2095 
.0287 

BASIC ACCEPTABLE‘ERROR= .0400 

4 = RAINGR~17NS 
"REPORTED 

<Io5 

A/\/\ I-| 0 

NATIONAL WATER RESEARCH INSTITUTE 
1997-06*05 PAGE 38 

NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

CONCENTRATION ERROR INCREMENT= 

5 = GRM-07 
REPORTED 

:278 

.2800 

.0472 

.2765 

.0595 

6 = BMOOS-01 
REPORTED 
VALUE 

.0400 

i838 EH 

Lso9.sL
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PARAMETER: 11091 Sodium mg/L 
SAMPLE 7 ; BEAV-O2- 8 = MERSEY—01 9 = TROIS-94 - 10 = TRKY-94 

REPORTED REPORTED REPORTED REPORTED 
LAB N0 vAL0E RANK VALUE RANK vALuE- -RANK vAL0E RANK 
1E001 2.668 22 00 2.958 20 00 2,224 19 00 .552 14 00 
E002 2.80 H 28 so 3.10 H 27 00 -2 30 27 so .60 26 50 
.E003 2.67 24 so 2.99 22 so .2-23 20 00 .58 24 50 
E007 2.67 24 so 2.94 17 00 2.25 23 00 .562 19 00 
=F0O8 2.66 20 so 2.99 22 so 2.22 18 00 .58 24 so 
E009 2.53 5 00 2.02 7 00 2.13 6.00, .52 4 so 
E010 2.69 27 00 2.99 22 so 2.20 15 00 .57 22 00 
E011 2.61 15 00 2.90 14 00 ’2g26 25 00 .56 17 so 
E012 2.60 13 00 2.86 9 50 ‘2.15 8 50 .52 4 50 
E014 2.67 24 so 2.95 18 50 2.25 23 00 .62 H 30 00 
E015 2.8 H 28 50 3.1 H 27.00 2.3 27 50 .6 26 50 
E017 2.575 12.00 2.840 8.00» 2.153 10 00 .570 22 00 
E020 2.65 18.00 2.99 22.50 2.32 29 00 .618 H 29 00 
E025 3.27 EH 31.00 3.65 EH 31.00 2.75 EH 31 00 .549 10 00 
E026 2.472 E 4.00 2.474 EL 2.00 2.096 4 00 .538 7 00 
E032 2.88 vn 30.00 3.14 H 30.00 »2.42 v3 30 00 .610 28 00 
E036 2.67 24.50 2.95 18.50 2220- 15.00 .570 22.00 
E037 2.558 7.00 2.818 6.00 2.163 11.00 .465 vL 2.00 
E038 2.62 16.50 3.01 25.00= 2.17 13 00 .56 17 50 
E042 2.57 10.50 3.10 H 27.00= 2.25 23 00 .55 12 00 
E053 2.556 6.00 2.796 5.00 2.128 5 00 .556 15 00 
E060 -2.1 EL 1.00 2.4 EL 1.00 1.9 EL 1 00 <.6 0 00 
E068 -2.609 14.00 3.132 H 29.00 2.291 26 00 .5562 16 00 
E069 ;2-56 8.50 2.88 12 501 2,15 8 so .55 12 00 
E072 2.40 vL 2.00 2.60 vL 3.00 2-00 VL 2 00 .43 EL 1 00 
E107 2.438 L 3.00 2.742 L 4.00 2.053 L 3 00 .526 6 00 
E109 2 655 19.00 2.924 15.00 2,237 21 00 .563 20 00 
E110 2 560 8.50 2.860 9.50 2,140 7 00 .541 8 00 
E112 2.62 16.50 2.88 12.50 2.20 15 00 50 3 00 
E129 2.660 20.50 .:2,937 16 00- 2.202 17.00 .544 9.00 
F133 22570 10.50 .2.e70 11.00 2.165 12.00 .550 12.00 
~ME01AN 2.6200 2.9370 2.2000 .5561 
ICRIT .1408. .1535 .1240 -0582 
’N 29 -29 29 ‘ 28 
MEAN 2.6204_ 2.9152. 2.2018 .5557 
3STDEV .2996 .4351 .2505 .0953



LAB 
NO. 

F001 
F002 
F003 
=F0O7 
F008 
F009 
F010 
0011 
F012 
F014 
F015 
F017 
0020 
F025 
F026 
F032 
F036 
F037 
F038 
E042 
F053 
F060 
0060 
F069 
0072 
F107 
F109 
F110 
FI12 
0129 
F133 

AVERAGE NQ,SAMPLES TOTAL 
RANK RANK 
170.50 17.050 
213.00 26.625 
226.50 22.650 
100.00 101000 
156.50 22,357 
50.50 5 050 

109.50 — 10 950 
157.50 15.750 
47.50 5.930 

.100.00 22.500 
194 50 21.611 
126.00 12.600 
241.00 24.100 
212.50 21.250 
119.50 11.950 
257.00 25.700 
166.00 16.600 
56.00 7.000 

125.50 ,13.944 
167.00 16.700 
124.50 12.450 

3.00 1.000 
171.00 17.100 
77.00 11.000 
12.00 1.500 
61.00 6.100 

100.50 100050 
127.50 r2;750 
77.50 7.750 
120.50 12,050 
133.00 13.300 

* NOTE; 

OVERALL AVERAGE 
RANK IS 14.919 

‘RANKED 

10
8 

10 
10
7 

10 
10 
10 

10 
10 
10 
10 
10 
10 

-SUMMARY or 
FLAGGING 

H .H H 

EL 

ELELL ELL
H 

H H
H 

EHH EHEHEHEH 
L EL 
VHH vH 

EH EL L EL VL 
EL

H 

ELELEL
H 

ELELELELELELVLVLVLEL 
L L L 

INDICATED BIAS STATEMENT IS EOR CAUTION ONLY AND NOT COUNTED 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

BIAS 
BIAS STATEMENT % SLOPE 

BIASED HIGH 5.36 

BIASED LOW* -3.13 

BIASED LOW* -.13 

BIASED HIGH‘ 1.75 

BIASED HIGH 8.67 

INSUEFICIENT DATA 

.BIASED LOW -6.62 
BIASED LOW -6.82 

5.00 

BIAS 
BLANK 

.0101 

-.0133 

-.0458 

.0205 

-.0017 

-.0873 
.0019 

IN STUDY STATISTICS 

1997-06-05 PAGE 40 

METHOD CODING 
IC 
flame 
ELAME AA 
CPQ116EO 
ICP%F1ame 

ICPMS 
11111 
AAF 
IC 
IC 
Flame AA 
E3146A 
E3249A 
ICP 
FAES 
Flame AA, air 
flame AA 
ICP 
IC Dionex 
ICP 
AA air C2H2 
ICP 
AA.f1ame 
"Flame - AAS 
AA 2380 flame 
Dionex IC 
FAA



VLAB TOTAL AVERAGE N0-SAMPLES 
NO. RANK RANK RANKED 
F060 3.00’ 1.000 3 
.F072 I2,00 1.500 8 
F009 50.50 5.050 10 
VF012 47.50’ 5.938 8 
F107 61.00 6.100 10 
F037 56»00‘ 7.000 8 
F112 77.50- 7.750 10 
.F007 .108.00 10.800 10' 
F069 77.00 11.000 7 
F026 119.50 11.950 10 
F129 120.50 12.050 10 
F053 124.50 12.450 10 
F017 126.00 12.600 10 
‘F110 127.50 12.750 10 
F133 133-00 13.300 10 
F038 125250 13.944 9 
F011 157}50 15.750 10 
F036 166.00 16.600 10 
F042 167.00 16.700 10 
F001 170.50 17.050 10 
F068 171.00 17.100 10 
F109 180.50 18.050 10 
F010 189.50 18.950 .10 
F025 212.50 21.250 110 
F015 194.50 21.611 9 
F008 156.50 22.357 7 
F014 180.00 22.500 8 
E003 226.50 22.650 10 
F020 241.00 24.100 10 
F032 257.00 253700 10 
F002 213.00 26.625 8 

* NOTE: 

OVERALL AVERAGE 
RANK Is 

SUMMARY OF 
ELAGGING 
ELELEL 
EEELELELELELVLVLVLEL 
ELELLELL 
LLL 
EHELLELVL 
.EL 

LEL 

EL 

EHHEHEHEHEH 
RH
H

H 
VHHVH 
HHH 

BIAS STATEMENT 
INSUFFICIENT,DATA 
BIASED LOW 
‘BIASED LOW* 
BIASED LOW* 
BIASED LOW 

BIASED HIGH* 
BIASED HIGH 
BIASED HIGH 

BIAS BIAS 
% SLOPE BLANK 

-6.62~ -.0873 
-3.13‘ -.0I33 
-.13 ‘.0458 

—6.82 .0019 

1175 .0205 
8-67 --0017 
5-36 -0101 

INDICATED BIAS:STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

14.919 

5.00 

'1997-06—05 PAGE 41 

METHOD CODING 
ICP 
AA air CZHZ 
ICPMS 
ICP 
ICP 
AA 2380 flame 
CPQ116E0 
ICP 
Flame AA 
Dionex IC 
flame AA 
AAF 
Flame - AAS 
FAA 
FAES 
E3249A 
Flame AA, air 
IC 
IC Dionex 
AA flame 
1c 
1111; 
ICP/Flame 
FLAME AA 
IC 
E3146A 
flame 

sodium



FPRAIN STUDY 0070 DATA SUMMARY 1997-06-05 PAGE 42 

PARAMETER: 12091 Magnesium mgVL NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 

9 

BURLINGTON ONTARIO 
NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .1000 BASIC ACCEPTABLE ERROR= .0200 CONCENTRATION ERROR INCREMENT= .0500 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3~5 3 = RAINGR-6NS 4 = RAINGR-17NS 5 = GRM-07 6 = BMOOS-01 
REPORTED ‘REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE’ RANK 

F001 .193 26.00 .442 21.00 .557 
9 

18.00 .163 -22-50 1 02 24 00 355 EH 29 00 
F002 .17 ' 10.50 .42. 10.00 .56 21.50 .16 17.00 1 00 18.00 31 14 50 
F003 .18 21.50 .44 18.00 .56 21.50 .16 17.00 1.02 24.00 .32 23.00 
F007 .173 13.50 .433 14.00 .568 25.00 .160 17.00 1.02 24.00 .315 18.50 
F008 .17 10.50 .44 18.00 .56‘ 21.50 .16 17.00 1 02 24 00 .32 23 00 
F009 .17 10.50 .41 7.00 .51 8.00 .15 9.00 1.00 18.00 .30 9.00 
F010 .15 2.00 .42 10.00 .56 21.50 .16 17.00 H96 9.00 .33 26.50 
F011 .19 25.00 .47 26.50 .58 28.00 .18 27x50 -98 12.50 .33 26.50 
F012 .16 5.50 .42 10.00 .55 14.50 .15‘ 9.00 .94 5.50 .31. ‘14.50 
F014 .174 15.50 .440 18.00 .560 21.50 .150 9.00 .980 12.50 .300 9.00 
F015 .2 H 27.50 .4‘ 5.00 .5 L 4.50 .1 EL 1.00 1. 18.00 .3 9 00 
F017 .182 24.00 .449 23-00 .570 26.50 .166 25.00 1 035 27.00 316 20 50 
F020 .200 H 27.50 .480 H 28.50 .600 H 29.00 .180' 27.50 1.09 H 29.00 .340 28.00 
F025 .160 5.50 .399‘ 3.00 .508 7.00 .146 7.00- .945 7.00 .288 5.00 
F026 .162 7-00 .384 L 2.00 .490 L 3.00 .145 6.00 .882 VL 1.00 .274 L- 2.00 
F032 .176 19.00 .448‘ 22.00 .530 9.00 .165 24.00' 1.02 ,24.00 .323 25.00 
F036 .180 21-50 .450 24.50 .430 EL 1.00 .160 17.00 -995 14.00 .315 18.50 
E037 .159 .4.00 $381 L 1.00 .487 L 2.00 .130 L 2.00 -935 4.00 .275 L 3.00 
F038 .18 21.50 .47 26.50 .55 14:50 .14 3.50 .94 5.50 .26 EL 1.00 
F042 .18 21.50 .44 18-00 .55 14.50 .17 26.00 1.00 18.00 .32 23.00 
F053 .166 8.00 .420 10.00 .538 10.00 .154 11.00 .948 8.00 .300 9.00 
E060 <.1 EL 0.00 .4 5.00 .5 L 4150 .2 EH 29.00 .9 VL 2.00 .3 9.00 
F069 .174 15.50 .434- 15-00 .550 14450 .158 12.00 .998 15.00 .311 16.00 
F072 .14 EL 1.00 .43 13.00 .57 26.50 .14 3.50 1.04 .28.00 .30 9.00 
F107 .156 3.00 .4’ 

, 5-00 .502 L 6.00 .143 5.00 .918 L 3.00 .285 4.00 
F109 .175’ 17.50 .44 18.00 .553 17.00 .163 22.50 1.01 21.00 .316 .20-50 
F110 .173 13.50 .480 H 28.50 .545 12.00 .159 13.00 .975 11.00 .303 13.00 
F112 .17 10.50 .42 10.00 -54 11.00 .16 17.00 .97 10.00 .30 9.00 
F133 g175 17.50 .45 24.50 fl56 21.50 .162 21.00 1.00 18.00 .312 17.00 

MEDIAN .1735 .4340 .5500 .1600 .9980 .3100 
ICRIT .0237 10367 .0425 .0230 .0649 .0305 
N 25 26 27 27 27 27 
MEAN .1719 .4296 .5410 .1568 .9840 .3079 
3STDEV .0301 .0645 .0805 .0340 .1094 .0467



PARAMETER: 12091 Magnesium mg./L 

SAMPLE 7 = BEAV402 8 = MERSEY-01 9 = TROIS-94 10 = TRKY-94 REPORTED REPORTED REPORTED REPORTED LAB N0 VALUE RANK VALUE RANK VALUE ‘RANK VALUE RANK 
F001 .383 26.00 .406 27.00’ .625 25.00 .857 25.00 B002 .35 

. 10.00 .37 7.00 .61 18.50 .83 16-50 F003 .36 16.00 .39 19.50 .61 18.50 .84 21-50 F007 1369 21.00 .395 23.00 .623 24.00 .842 23.00 B008 .36 16.00 .39 19.50 .60 14.50 .84 21.50 F009 .34 5.00 .37 7.00 E58 9.00 .79 5400 F010 .36 16.00 .38 13.00 .59 11.50 .82 13.00 F011 .39 27.00 .41 28450 :63 27.00 .83 16.50 'F012 .35 10.00 .37 7.00 .58 9.00 .80’ 7.00 F014 .370 22.50 .390 19.50 .630 27.00 .890 H 27.50 F015 .4 H 28.00 .4 25.50 .6 14.50 .9 H 29.00 .F017 .371 24.50- .390 19.50 .619 22.00‘ .846 24.00 F020 .430 EH 29.00‘ .410 28.50 .640 29.00‘ .890 H 27.50 F025 .341 6.00 .354 3.00 .544 L ,2;00 .746 L 2.00 F026 .320 L 2.00 .348 L 2.00 .545 L 3.00 .721 EL 1.00 F032 .371 24,50 .397 24.00 .614 21.00 .838 20.00 F036 .365 19150 .385 15.00 .600 14-50 "835 19.00 F037 .332 "3450 .361 4.00 .562 4,00 .776 3.00 F038 .36 16.00 .40 25.50 .57 6-00 .81 10.50 F042 .37" 22,50 .39 19.50 .63 27.00 .83 16.50 F053 .344 7.00 .371 9.00 .572 7.00 .804 9.00 E060 .3 EL 1.00 .3 EL 1.00 .5 EL 1.00 .8- 7.00 F069 .356 13300 .386 16-00 .603 17.00 .819 12.00 F072 .36 16.00 .38 13.00 .62 .23;00 .87 26.00 F107 .332 3.50 .363 5.00 .565 5.00 .778 4.00 F109 K365 19.50 .390 19.50 .612 20.00 .830 16.50 F110 ;350 10.00 .374 10.00 .590 11.50 .810 10.50 E1I2~ .35 10.00 .38 13.00 (58 9.00 .80 7.00 F133 .35 10.00 .375 11100 .60 14.50 .825 14.00 
MEDIAN .3600 .3850 .6000 .8300 ICRIT .0330‘ .0342 .0450 .0565 N 27 26 27 27 MEAN 33581 .3810= .5964 .8239 3STDEV‘ .0523 .0433 .0747 .0965 
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1997¥06-05 PAGE 44 
LAB TOTAL AVERAGE NO.SAMPLES SUMARX OF BIAS BIAS . 

NO. RANK RANK RANKED FLAGGING 'BIAS STATEMENT % SLOPE BLANK METHOD CODING 

F001 243.50 24.350 10 EH BIASED HIGH* .70 .0167 ICP 
F002 143-50 14.350 10 A.A. 
F003. 200.50 20.050 10 FLAME AA 
F007 203.00 20.300 10 CPQ106E2 
E008 185.50 18.550 10 ICP/Flame 
E009 87.50’ 8.750 10 
F010 139.50? 13.950 10 
F011 245.00 ’24.500» 10 BIASED HIGH* -3.95 .0379 
F012 92.00 9.200 10 ' 

_ 

ICPMS 
F014 182.00 18m200 10 H 
F015 162.00 16.200 10 ‘H L EL H H 12321 
vF017 236.00 23.600 10 BIASEDvHIGH* 3x09 —.0005 AAF 
F020 283.50 28.350 10v H H H H EH H BIASED HIGH 6.72 .0137 ICP 
F025 47.50 4.750 10 L L BIASED LOW -7¢16 -.0026 IC 
F026 .29.00 2.900 10 ' L L VLL L L L EL BIASED LOW —12w70 .0080 Flame AA 
F032 212-50 21.250 10' E3146A 
F036 164.50 16.450 10- EL E3249A 
F037 30.50 3.050 10 L L L L BIASED LOW* -4u90 —.0167 ICP 
F038. 130.50 13.050 10 EL ICPOES 
E042 206¢50 20.650 I0 Flame AA, nitrous 
F053 88.00 8.800 10 ‘f1ame AA 
F060 59.50‘ 6.611 9 EL L EHVL ELELEL . BIASED LOW »-10.15 .0047 ICP 
E069 146,00 14.600 10 ICP 
E072 159.00- 15.900- 10 EL AA air C282 
F107 43.50 4.350‘ 10 L L BIASED LOW -6.83 -.0031 ICP 
F109 192.00 19.200 10 AA flame 
F110 133.00 13.300 10 H Flame - AAS 
F112 106.50 10u650 10 _ 

AA 2380 flame 
F133 169.00 16.900 10 FAA 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5.00 

OVERALL AVERAGE 
RANK IS 14.952



LAB 
NO. 

F026 
F037 
F107 
F025 
5060 
9009 
F053 
F012 
F112 
pose 
F110 
F010 
5002 
F069 
E072 
E015 
F036 
F133 
F014 

« F008 
L 

F109 
' F003 
. F007 

F042 
F032 
F017 
F001 
F011 
‘F020 

OVERALL AVERAGE 
RANK IS 

» 1997-06405 PAGE 45 
TOTAL AVERAGE NO.SAMPLES SUMMARY OF BIAS- =BIAS 
RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 
.29;00 2.900 10 LLVLLLLLEL BIASED LOW -12.70 .0080 Flame AA 
'30.50 3.050 ’10 LLLL BIASED now* -4.90 —.0167 ICP 
43.50 4.350 .10 LL BIASED LOW -6.83 -.0031 ICP 
47.50 4.750 10 BIASED LOW -7.16 —.0026 IC 
59.50 6.611 9 ELLEHVLELELEL BIASED LOW -10.15 .0047 ICP 
87.50 8.750 10 
88.00 8.800 .10 flame AA 
92.00 9.200 :10 ICPMS 

106.50 10.650 10 AA 2380 flame 
130.50 13.050 10 BL ICPOBS 
133.00 13.300 .10 H Flame — AAS 
139.50 13.950 10 
143.50 14,350 10 A.A. 
146.00 142600 10 ICP 
159.00 15.900 10 BL AA air c2H2 
162.00 16.200 10 HLELHH 12321 
164.50 16.450 10 BL E3249A 
169.00 16.900 10 FAA 
182.00 18.200 10 H 
185.50 18.550 10 ICP/Flame 
192.00 192200 10 AA flame 
200.50 20-050 10 ELAME AA 
203.00 20.300 10 CPQ106E2 
206.50 20-650 10 Blame AA, nitrous 
212.50 21.250 10 E3146A 
236.00 23.600 10 BIASED HIGH* 3u09 —.0005‘ AAF 
243.50 24.350 10 EH BIASED HIGH* .70 .0167 ICP 
245.00 _24.500 10 .BIASED'HIGH* -3.95 .0379 
283.50 .28-350 10 HHHHEHH ‘BIASED HIGH 6.72 .0137 ICP 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5500 

14.952 
1Magnesium



FPRAIN STUDY 0070' DATA SUMMARY 1997#06~05 PAGE 46 

PARAMETER: 14092 Reactive Silica mg/L Si NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0250 BASIC ACCEPTABLE ERROR= .0250 CONCENTRATION ERROR INCREMENT= .0600 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 = RAINGR-17NS‘ 5 = GRM-07 6‘= BMOOS—01 
REPORTED REPORTED-' REPORTED REPORTED REPORTED REPORTED 

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

F001 <.05 0.00 .05 10.00 <.05 0.00 <.05 0.00 .10 12.00 1.99 14.00 
B002 .030 9.00 .033 7.00 <.02 0.00 <.02 0.00 .061 7.00 1.86 1.00 
F003 .019 6.00 .033 7.00 .028 6.00 .019 7.00 .084 9.00 1.97 12.00 
E008 <.05 0.00 <.05 0.00 <m05 0.00 <.05 0.00 .05 L 2.50 2-0 15.00 
F010 <.02 0.00 <.02 0.00 <.02 0.00 <.02 '0J00 .05 L 2.50 1.96‘ 9-00 
F011 .0168 4.00 .030 5.00 .024 3.50 .015 5.00 .077 8.00 1.96 9.00 
F015 <.05 0.00 <.05 0.00 <-05 0.00 

_ 

<.05_ -0-00 .15 EH 16.00 1.97 12.00 
F020 <u25 0.00 <.25 0.00 <,25 0.00 <.25 ‘0.00 <125 0.00 1.97 12.00 
F025 <102 0.00 <.02» 0.00 <.02 0.00 <.02, 0.00 <n02 VL 0.00 1.87 2.50 
"F026 

_ 
-025 8.00 .046 9.00 .0306 7.00 .024 8.00 .086 10.00 2.01 16-00 

:F032 <m02 0.00 <.04 0.00 =<.02_ 0.00 <.02‘ 0.00 <.08 0.00 1.96‘ 9.00 
IF038 <.05 0.00 <.05 0.00 <.05 0.00 <.05 0.00 .12 RV 15.00 1.89 4.00 
‘F042 0.00T 1.50 .01W 0.00 .01W 0.00 0.00T 1.50 .06. 5.50 2.02 17.00 
F060 .022 7.00 .033 7.00 .025 5.00 .017 6.00* .109 H 13.00 1.94 6.00 
E069 .018 5.00 .026 4.00 .024 3.50 .009 4.00 .113 H 14.00 1.87 2.50 
E072 <.01 0.00 .01 2.00 <.01 0x00 <.01 0.00 .06 5.50 1.9 5.00 
F107 .001 3.00 .021 3-00 .004 2.00 .002 3.00 .057 4.00 1.941 7.00 
F109 0.0T 1.50 0.0T L 1.00 0.0T 1.00 0.0T 1.50 0.0T EL 1.00 2.096 I9.00 
E112 0.00 0-00 0.00 0.00 .09 11.00 2.13 H 20.00 
F133 <1.0 0.00 <1.0 0100 <1.0 0.00 <1-0 0.00 <1.0 0000 2.08 18.00 

MEDIAN .0180 .0315 .0240 .0120 .0805 1.9650 
ICRIT .0250 .0254 ;0250 .0250 .0283 .1414 
N 6 — 8 5 5 14 18 
MEAN .0170 .0290 .0210‘ .0124 ' .0798 1-9665 
3STDEV .0229 .0295 - - .0698 .1823



1997-06-05 PAGE 47 

PARAMETER: 14092 Reactive. silica mg/L Si 
SAMPLE 7 = BEAV-02 8 = MERSEY-01 9 = TROIS-94 10 = TRKY-94 

REPORTED REPORTED REPORTED REPORTED 
LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .18 17.50 1.10 16.00 1.92 6-50 .75 5.00 
F002 .I8— 17.50 1.02 3.50 1.92- 6550 .75 5.00 
F003 .I73 14.00 1 08 12.50 1 99' 15 00 .775 9 00 
B008 .14 3.50 1 07 10.00 1 96 10 50 .79 15 50 
F010 .16 6.50 1 05 7.50 1 98 13 50 .72 3 00 
B011 .176 15.00 1 08 12.50 1 98 13 50 .781 12 00 
E015 .17 11.50 1 08 12.50 1 97 12 00 .87 EH 20 00 
F020 '<.25 0.00 1 08 12.50 2 01 17 00 .776 10 00 
F025 <.02 EL 0.00 1 005 2 00 1 87 1 50 .701 L 1 00 
F026 .177 16.00 1 09' 15 00 2 03 18 00 .7875 14 00 
F032 .16 6.50 1.06 9.00 1.96 10.50 .76 7.00 
F038 .17 11.50‘ 1.04 5.00 1.90 3.50 .80 18.00 
F042 .15, 5.00 1 13 18.00 2 00 16 00 .79 15 50 
F060 .169 9.00 1 05 7.50‘ 1 94 8 00 .761 8 00 
F069 .164 8.00 1 02 .3.50' 1 87 1 50 .791 17 00 
F072 .14 3.50 1 0 1-00. 1 9 3 50 .75 5 00 
F107 -107 EL 1.00 1 046 6.00 1 952 9 00 .710 2 00 
F109 .135 L 2.00 1 104' 17 00 2 114 H 19 00 783 13 00 
F112 .17 11.50 1 24 EH 20 00 2 13 EH 20 00 .85 H 19 00 
F133 .17 11 50 1 18 H 19 00 1 91 5 00 .78 11 00 

MEDIAN .1695 1.0750 1.9600 .7780 
ICRIT .0337 .0880 .1411 .0702 
'N 15 18 17 18 
MEAN .1616 1.0714 1.9668 (7725 
3STDEV .0402 .1227 .1579 «D913
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LAB TOTAL AVERAGE ‘NO.SAMPLES SUMMARY OF BIAS BIAS 
.NO. RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 
F001 81.00 11.571 7 Auto Colour 
F002. 56.50 7.063 8 auto—ana1yzer 
F003 97.50 9.750 10 conoaxugwaxc 
E008 57.00 9.500 A6 L Autocolourimetric 
F010 42.00 7.000 6 L 
F011 87.50 8.750- 10 
F015 84.00 14.000 6 EH EH 

1 

‘ ICP 
F020 51.50 12.875 4 INSUFFIGIENT DATA Auto Molyb bl 
E025 7.00 1.750 4 VL EL L INSUFFICIENT DATA 
E026 121.00 12.100 10 Autoanalyzer 
E032 42.00’ 8.400- 5 E3370A 
F038 57.007 9.500 . 6 H- ICPOES 
F042 80.00 10.000 8 Colourimetric 
F060 76.50~ 7.650 10 H ICE 
E069 63.00» 6.300 10 H ICP 
F072 25.50 3.643‘ 7 BIASED LoW* -2.25 —.0233, Molyb oxalic 
E107 40.00 4.000. 10 BL BIASED Low* .10 -.0279 Colourimetric 
F109 76.00 7.600 10 L EL -L H BIA — molybdate 
F112 101.50 16.917 6 H EHERH BIASED HIGH 8.92 .0074 Technicon 
F133 64.50 12.900 5 H Colourimteric 

LAB TOTAL AVERAGE N0.SAMPLES SUMMARY OF BIAS BIAS 
NO. RANK: RANK RANKED FLAGGING BIAS'STATEMENT % SLOPE BLANK METHOD CODING 
F025 7.00 ’1.750 4 VLELL INSUFEICIENT DATA 
F072 25.50 3.643 7 BIASED Low* -2.25 -.0233 Molyb oxalic 
F107 40.00 4}000 10 ~EL BIASED LOW* .10 —.0279 Colourimetric 
F069 63.00 6.300 10 H ICP 
F010 42.00 7.000 6 L 
F002 56.50 7.063 8 

_ 
auto—ana1yzer 

F109 76.00 7.600 10 LELLH ~ EIA - molybdate 
F060 ’76.50 7.650 10 -H ICP 
E032 42.00 8.400 5 E3370A 
E011 87.50 8.750 10 
'F038~ 57.00 9.500 6 ‘H ICPOES 
E008‘ 57.00 9.500 6 L Autocolourimetric 
E003 97.50 9.750 10 COLORIMETRIC 
F042. 80.00 10.000 8 Colourimetric 
F001 81.00 11.571 7 Auto Colour 
E026 121.00 12.100 10 Autoanalyzer 
F020 51.50 12.875 4 INSUFFICIENT DATA Auto Molyb b1 
E133 64.50 12.900 5 1H Colourimteric 
E015 84.00 14.000 6 EHEH ICP 
E112 101.50 16.917 6 HEHEHH. BIASED HIGH 8.92 .0074 Technicon 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON: 5.00 

OVERALL AVERAGE 
RANK IS 8.858 

Reactive Silica



FPRAIN 
PARAMETER: 16000 Sulfate IC 

STUDY 0070 
mg/L 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 

SAMPLE 
LAB NO 
F001 
F002 
0009 
0010 
0012 
F014 
0015 
0017 
0020 
0025 
F026 
0032 
F036 
0037 
0030 
0042 
0053 
E060 
E068 
F069 
0072 
0107 
0109 
F110 
0112 
F118 
VF129 
F133 
MEDIAN 
ICRIT
N 
MEAN 
3STDEV 

1 = RAINGR-16 
REPORTED 
VALUE 

. 

. 

. 

4 

4 

- 

u

u 

.46 H 

.35 

.4625 H 

.45 

.35 
41157 EL 

EL 
.35 
.35 
.3 
.399 
.36 
.44 
.35 
.409 
.26 L 
.37 
.6 EH 
.347 
.30 

1.3625 
:0339 
26 
1.3618 
.2120 

2 = RAINGR-3&5 
REPORTED 

.2500

~ 

DATA SUMARY 

3 = RAINGR-6NS 

BASIC ACCEPTABLE ERROR= .0500 

='RAINGR-17NS 
REPORTED REPORTED 
VALUE RANK VALUE 
5.64 19 00 4.116 
6.19 va 26.00 4.70 vu 
6.4 VH 27 00 5.3-an 
5.4 7.50 4.0 
7.22 00. 20.00 5.62 EH 
5.62 10.00 4.03 
5.5 11.50 4. 
5.410 9.00 3 092 
5.52 13.00 4.21 
.5.e2.n 22.00 4.15 
5 0279 0 23.00 4.2603 H 
-5.35 6.00 4.00 
4.55 EL 1.00 3.25 VL 
5.0554 VL 3400 3.7113 VL 
5. VL 2.00 4. 
5.20 L 4.00 3.02 L 
'5.55 16.00 4.05 
515 11.50 3.9 
5.700 21 00 4.250 H 
5.54 15 00 4.39 vs 
5.33 5.00 3.02 L 
5.45 10.00 4.00 
5.534- 14.00 4.035 
6.05 vn 25.00 4.40 vs 
5.67 20.00 4.10 
5.9 vn 24.00 4.4 v0 
5.619 17.00 4.043 
5.40 7.50 3.92 

5.5370 4 0390 
.2350 .1826 
26 ‘26 

5.5071 4.1379 
.9229~ .9630 

24; 

NATIONAL WATER RESEARCH INSTITUTE 
1997-06-05 PAGE 49 

NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

CONCENTRATION ERROR INCREMENT= 

5 = GRM-07 
REPORTED 

N VALUE 
3.771 
.51 VL 
.0 H 

ughwwmwwwuwuwwuwuowwuwwwwnw 

E‘! IL" 

18. 

6-=.BMOOS401 
REPORTED 
VALUE 

.0350 

5.3 
5.347 
5.47 
5.35 
5.8550 VH 
5.45 
5.35 
5.0329 VL 
5. VL 
5.13 L 
5.49 
5.4 
5.628 
5.30 
5.26 
5.30 
5.462 
5.41 
5.58 
6.1 EH 
5.566 
5.33 

5.4300 
.2313 
26 

5.4346 
.5030 

16. 
14. 
22. 
280 
21. 
7. 

27}



PARAMETER: 16000 Sulfate IC 
-SAMPLE 7 = BEAV-02 

REPORTED 
LAB N0 VALUE 
3001 3.637 
3002 3.39 H 
3009 4.2 v3 
3010 3.7 
3012 4.30 vu 
3014 3.30 
3015 3.6 
3017 3.599 
3020 3.75 
3025 3.75 
F026 3 9794 v3 
3032 3 70 
F036 3 40 vL 
3037 .3 4192 VL 
3033 3. EL 
F042 3.51 L 
3053 3.73 
F060 3.6 
F068 3.773 
F069 4 10 v3 
3072 3.51 L 
3107 3.67 
E109 3.705 
3110 3.56 
3112 3.77 
3113 4.1 v3 
E129 3.696 
E133: 3.63 
MEDIAN 3.7000 
10313 .1707 
N 26 
MEAN 3.7242 
BSTDEV .5860 

mg/L 
3 = MERSEY-01 9 = TROIS-94 
REPORTED REPORTED 

RANK VALUE‘ RANK VALUE 

12.00 2.206 -11.00 4.772 
23.00- 2.23 16.00 4.36 vL 
27.00 2.25 19.50 4.3 
14.50 2.2 3.50 4.3 
23.00 2.39 3 26.00 4.37 
22.00 2.271 ,23.00 4.32 
3.50 2.2 3.50 4.6 
7.00 2.203 12.00 4.606 
13.50 2.20 3.50 4.35 
13.50 2.24 13.00 4:70 
24.00 2.4156 vu 27.00 5.0360 VH 
14.50 2.251 19.50 4.70 
2.00 2.15 4.00 =4.75 
3.00 1.9049 EL 1.00 4.4709 L 
1.00 2. vL 2-00 4. 31 
4.50 2.14 3.00 4.50 L 

17.00 2.26 22.00 4.72 
3.50 2.2 3-50 4.5 L 

21.00 2.305 25.00 4.373 
25150 2.19 6.00 4.36 VL 
4-50 2.13 55.00 4.49 L 

11.00 2.23 16.00 4.63 
16.00 2.257 21 00 4.726 
6.00 2.23 16 00 4.74 

20 00 2.23 24-00 4.76 
25.50. 2.5 33 23 00 5.2 33 
13.00 2.212 14 00 4.752 
10.00 2.21 13 00 4.62 

2.2210 4.7230 
.1190 ¢2066 
26- 26 

2.2271 4.6370 
.2271 .4333 

I0 = TRKY-94 
REPORTED 
VALUE 
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LAB 
NO. 

F001 
F002 
F009 
F010 
F012 
E014 
E015 
F017 
F020 
F025 
F026 
E032 
E036 
E037 
rose 
F042 
F053 
F060 
F068 
F069 
F072 
F107 
F109 
F110 
F112 
F118 
F129 
F133 

AVERAGE NO.SAMPLES SUMMARY OF TOTAL 
‘RANK RANK 
161.00 16.100 
134.50 13.450 
220.50 22.050 
136.00 13.600 
232.50 23.250 
201.00 20.100 
101.50 10.150 
86.00 18.600 

201.50 20.150 
137.50 13.750 
257.00 25,700 
165.00 16.500 
93.50 9.350 
29.00 2.900 
21.00 2.100 
46.50 4.650 

169.50 16.950 
83.50 8.350 

231.50 231150 
126.00 12.600 
67.00 6.700 

111.50 11.150 
173.00 17.300 
155.50_ 15.550 
201.00 20.100 
.270.00 27.000 
‘161.00 16;100 
86.50 8.650 
* NOTE: 

PERCENT SLOPE USED FOR CAUTION COMPARISON= 
OVERALL AVERAGE 
RANK IS 14.500 

RANKED FLAGGING 

VHVHVL H VLVL 
VHEHH VH 
EHEH VHH H 

VH 

H H
H 

H H H H VHVHVHVHVHVH 
ELVL VL 

ELELVLVLL VLVLELL 
ELBLVL ELVLELVLELEL 

L L L L L L L

L
H 
VH VH VLVL 
L L L L 

L VHVH 
EHEHVHVHVHEHVHEHEHVH 

BIAS STATEMENT 

BIASED 

BIASED 

BIASED 
,BIASED‘ 
BIASED 

‘BIASED 

-BIASED 

BIASED 

5-00 

HIGH 

HIGH 

LOW* 
LOW 
LOW 

HIGH* 
LOW 

HIGH 

BIAS BIAS 
% SLOPE BLANK 

'16.63 -.1766 

5.91 .0375 

-1.03 -.2608 
-7.92 -.1990 
-5.94 .0495 

3.38 .0036 
-5.90 .0898 

7.87 .0938 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 

1997-06-05 PAGE 51 

METHOD CODING 
IC 
IaC. 

IC 
A ICP 
IC
Z 
IC 
Dionex 
E3372A 
E3147A 
IC Waters 
IO 
IC 
IC 
IC 
IC,Dionex 
IC 

IC 
Dionex IC 
IC‘Dionex 
Dionex IC 
IC 
Dionex
IQ
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LAB‘ TOTAL AVERAGE N0.SAMPLES SUMMARY OF 

' BIAS BIAS 
NO. RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 

F038 21.00 2,100 10 ELELVLELVLELVLELEL iBIASED LOW 47.92 -¢1990 IC 
.F037 29.00 2.900 10 ELELVLVLLVLVLELL BIASED LOW‘ -1.03 -.2608 IC Waters 
F042 46.50 -4.650 10 LLLLBLL BIASED LOW -5.94 .0495 IC 
F072 67.00 6.700 10 LLLL BIASED LOW -5.90‘ a0898 
F060 83.50 -81350 10 L- Ic 
F017 86.00 8.600 10 . IQ 
F133’ 86.50 8.650 10 1c 
E036 93.50 9.350 10 ELVLVL a3147A 
F015 101.50 10.150 10 . Icp 
F107 111-50 11.150 10 1c 
F069 126.00 12.600 10 VHVHVLVL Ic 
F002 134.50 13.450 10 VHVHVLHVLVL I,c_ 
F010 136.00 13.600 10 
F025 137.50 13.750 10 

_ 
H Ic 

F110 155.50 15.550- 10 LVHVH Ic Dionex 
F001 161.00’ 164100 10 1c 
F129 161.00 16.100 10 Dionex 
F032 165.00 16.500 10 E3372A 
F053 169.50 16-950 10 1c 
F109 173.00 17u300 10 Di°nex.IC 
F014 201.00 20.100 10 VH 
F112 201.00 20.. 10 - Dione); IC 
F020 201.50 20.150 10 HH z 
§F009 220.50 22.050 10 VHEHHVH 
:F068 231.50 23.150 10' H BIASED HIGH* 3.33 .0036 IC Dionex 
F012 232.50 23.250 10 EHEHVHHH= BIASED HIGH 16563 -.1766 IC 
E026" 257.00 25.700 10‘ HHHHVHVHVHVHVHVH BIASED HIGH 5:91 .0375 Dionex 
F118 270.00 27.000 10 EHEHVHVHVHEHVHEHEHVH BIASED HIGH 7.87 .0938 IC 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN«STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5.00 

OVERALL AVERAGE 
RANK IS 14.500 Sulfate-IC



FPRAIN STUDY 0070 DATA SUMMARY 1997-06-05 PAGE 53 
PARAMETER: 16001 Sulfate -Colour mg/L NATIONAL WATER RESEARCH INSTITUTE 

.NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO NWRI Interlab QA for Rain waters 

LowER LIMIT FOR UsE or EAsIc ACCEPTABLE ERRoR= 1.0000 EAsIc ACCEPTABLE ERR0R= .3000 coNcENTRATIoN ERRDR INcREMENT= .0800 

sAMPLE 1 = RAINGR—16 2 = RAINGR-3-S 3-= RAINcR—6Ns 4 = RAINGR-17NS 5 = GRM-07 6 = BMO0S~01 REPoRTED REPoRTED REPDRTED REPoRTED REPDRTED REPoRTED LAE N0 VADUE. ‘RANK VALUE RANK VALUE- RANK VALUE RANK vALUE RANK vAL0E- RANK 
E003 1.5 6.00 2.6 6.00 5 6 5.50 4 4 7.00 4.2 7.00 5.7 7.00 E007 1.1 1.00 2.0 1.00 5 0 2.00 3 5 2.00 3.5 1.00~ 5.0 1.50 P008 1.45 5.00‘ 2.33 3.00 5-40 4.00 3.95 4.00 3.79 3.001 5.59 5.00 E010 1.4 3.50 245 5-00 4.7 L 1.00 3.3 L 1.00 4.0 5.50 5 1 3.00 E011 <3. 0.00 <3. 0.00 7. EH 7.00 4. 5.00 4. 5.50 5, 1.50 F026 1.295 2.00 2 255 2 00 5.365 3.00 4 055 6.00 3.75 2.o0- 5.625 6.00 
E060» 1.4 3.50 2.4 4 00 5 6 5.50 3 9 3.00 3.8 4,00 5.5 4.00 
MEDIAN 1.4000 2.3650 5.4000 3.9500 3;8000 5.5000 1cRIT .3320 .4092 .6520 .5360 .5240 .6600 
N .4 4 5 5 5 4 MEAN 1,3862 2.3712 .5.3930 3.8810 3.8680 5.4537 3sTDEv - - — - - - 

sAMPLE 7 = BEAV-02, 8 = MERSEY401 9 = TRoIs—94 10 = TRKY-94 
REPORTED REPoRTED REPORTED REPoRTED 

LAB No VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F003 4.4 H 7;00 3.7 Va 6 00 5.8 H 6.00 5 8 3.00 
E007 3.2 2.00 2.6 3 00 4.7 1.00 5 4 2.00 
F008 3.90 6.00 2.85 4 00 5.06 4.00 5 83 4.00 
E010 3.3 3.00 2.2 L 1 00 4.8 2.00 5 9 5.50 
F011 3. L 1.00 6.0 EH 7 00 8. EH 7.00 5 L 

_ 
1.00 

F026 3.84 5.00 3.375 H 5 00 5.635 5200 5 90 5.50 
E060 3.7 4-00 2.3 L 2 00 4.9 3-00 6 0 7.00 
MEDIAN 3.7000 2.8500 5.0600 5.8300 
ICRIT .5160 .4480 .6248 .6864 
N 5 5 5 5 
‘MEAN 3.5880 2.9650 5.2390 5.7660 3sTDEv — — - -



LAB 
N0. 

F003 
F007 
F008 
F010 
'F011 
VF026 
F060 

OVERALL 
RANK‘IS 

LAB 
NO. 

E007 
E010 
E060 
E026 
F008 
F011 
F003 

OVERALL 
RANK IS 

TOTAL AVERAGE NO.SAMPDES SUMARY-OF BIAS BIAS 
RANK RANK RANKED ELAGGING BIAS STATEMENT A SLOPE BLANK 

60.50 6 050 10 H van 
16.50 1.650 -10 
42.00 4.200 10 
30.50 3.050 10 L L L 
35.00 4.375 8 EH L EHEHL 
41.50 4.150 10 H 
40.00 4.000 101 L 

NOTE: BIAS:WASYNOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 EABS WERE AVAILABLE 

AVERAGE 
3.912 

TOTAL AVERAGE.’NOgSAMPLES SUMMARY or BIAS BIAS 
RANK RANK «RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK 

16.50 1,650 10 
30.50 3.050» 10 LLL 
40.00 4.0001 10 L 
41.50 4.150 10 H 
42.00 4.200 10 
35.00 4.375 8 ’EHLEHEHL 
60.50 60050 10 uvaa 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR EEWER THAN 10 LABS WERE AVAILABLE 

AVERAGE 
3{912 Sulfate 
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METHOD CODING 
COLORIMETRIC-MTB 
CPQIOOEZ 
Autoco1orLR/TurbHR 

Autoanalyzer 
ICP 

METHOD CODING 
CPQIOOEZ 
IVCP 
Autoanalyzer 
AutocolorLR/TurbHR 
COLORIMETRIC-MTB 

Colour
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PARAMETER: 17000 Chloride IC mg/L NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Rain Waters‘ 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .2000‘ BASIC ACCEPTABLE ERROR= .0750 CONCENTRATION ERROR INCREMENT= .0350 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 =‘RAINGR-17NS -5 = GRM-07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED 'REPORTED REPORTED 

LAB N0 VALUE ’RANK— . VALUE RANK VALUE RANK VALUE RANK VALUE IRANK VALUE RANK 

F001 .110 2.00 .170 ’1.00 H415 13.00 ,112 10.00 .493 17.50 .456 17.00 
F002 .16 17.00 .27 22.00 .41 10.00 .12 15.50 .46 3.00 .42 4.00 
F009 .14 4.00 .26 20.50 .41 10.00‘ -13 18.00 .50 i20.50 .48 21.00 
F010 .1 1.00 .2 4 50 .4 5.50 .1 2.50 .5 -20.50 .4 1 00 
F012 .28 EH 24.00 .34 EH 24,00 .66 EH 24.00 .35 EH 24.00 .64 EH 24.00 .53‘ 23.00 
F014 1181 19.00 4216 9.00 .416 14.00: .119 13.00 .488 13.00 .464 20.00 
F015 .15 13.00 :20 4.50 .4 5.50 .12 15.50 .47 5.50 .42 4.00 
F017 .149 10.00 -218 11.00 .407 8.00- .114 11.00 .475 8.00 .441 9.50 
F020 .144‘ 6.00 .194 '2n00 ;385 1.00‘ .115 12.00 .435 1.00 .421 6.00 
F025 .145 7.00 .203 17.00 .394 3.00‘ .105 5.00 .472 7.00 .441 9.50 
F026 .1854 21.00 .2701 23.00 .4258 17.00‘ .1412 20.00 .5348 ,23.00 .5505 EH 24.00 
F032 .18 18.00 .23 16,50 .60 EH 23.00 .12 15.50 .49 14-50 .45 13.50 
F036 -15 13.00 .22 13.50 .41 10.00: .11 7.50 .48 10.00 .45 13.50 
F037 <15 0.00 <45 ’0.00 <.5 0.00‘ <.5 0.00 <.5 0.00 <.5 0.00 
E038 <.5 0.00 <;5 0200 <.5 0.00 <.5 0.00 <.5 0.00 <.5 0.00 
F042 .19 22.00 126 20150 .45 21.50‘ .15 21.00 .48’ 10.00 .45 13.50 
F053 .15 13.00 .22 13-50 .42 16.00 .12 15.50 .48 10:00 .44 8.00 
F060 .20 23.00 123 16.50 .39 2.00 .14 19.00 .46 3-00 .41 

6 

2.00 
F068 .1531 16.00 .2173 10.00 .4171 15.00‘ .1103 9.00 .4930 17.50 .4469 11.00 
F069 .148 9.00 .215 8.00 .413 12.00 .100 2.50 .487 12-00 .427 7.00 
F107 114 4.00 .20 -4 50 .40 

‘ 

5.50‘ .10 2.50 .47 5-50 .42 4.00 
F109 -184 20.00 .249 I9g00 .427‘ 18.00‘ .154 22.00 .492 16.00 .455 16.00 
F110 .15 13.00 124 18.00 .45 21.50 .20 ER 23.00 .53 22.00 .46 19.00 
F112 .15 13.00 -22 I3;50 .43 19.00 .11 7.50 .49 14.50 .45. 13.50 
F129 .146 8.00 .220‘ I3.50 .442 20.00 .109 6.00 .496 19.00 .458 18.00 
F133’ .14 4.00 .20 4.50 .40 5.50 .10 2.50 ‘.46 3.00 .50 22.00 

MEDIAN .1500 .2200 .4140 .1170 .4875 .4500 
ICRIT .0750 .0757 .0825 .0750 .0851 .0837 
‘N 22 22 22 23 22 22 
MEAN‘ .1566 .2251 .4239 .1217 .4864 .4495 
3STDEV .0623 .0692 .1251 .0677 .0570 .0813



PARAMETER: 17000 Chloride IC 
'SAMPLE‘ 7'= BEAV-02 
LAB NO 
2001 
F002 
F009 
F010 
E012 
F014 
F015 
F017 
F020 
F025 
F026 
‘F032 
F036 
9037 
F038 
E042 
E053 
E060 
E068 
E069 
E101 
F109 
F110 
2112 
5129 
F133 
MEDIAN 
ICRIT 
N. 
MEAN 
3STDEV 

REPORTED 
VALUE 

4.07 
4.26 
4.1 
4.046 
4.21 
4.09 
41.3243. 14 

3.92 
4.08 
3.2130 EL 
3.5 EL 
4.12 
4.05 
3.e0‘L 
4.115 
4.13 
4.35 a 
4.237 
4.39 H 
4.40 H 
4237 
4.10 

4.1075 
.2113 
24 

4.1131 
.5611 

mg/L 
-8 = MERSEY-01 
REPORTED 
VALUE 

17. 
251 
24. 
20. 

9 = TROIS-94 
REPORTED 
VALUE 

IO = TRKY-94 
REPORTED 

RANK VALUE 
26 00 .529 
11 00 .40 
14 00 53 
11 00 5 
17 50 56 
11 00 546 
11 00 52 
4.00 522 

17.50 456 EL 
6.00 513 

25 00 5550 
20 50 54 
15 50 52 
1 00 < 5 
2 00 < 5 
5 00 51 
0.00 51 
3 00 so 

23 00 5195 
15 50 497 
22 00 55 
11 00 516 
20.50 .55 
24.00 .54 
7,00 524 

19.00 50 

.5200 

.0862 
22 
.5214 
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LAB 
_NO. 

E001 
E002 
E009 
E010 
F012 
F014 
F015 
F017 
F020 
F025 
F026 
F032 
‘F036 
F037 
F038 
F042 
.F053 
F060 
"F068 
F069 
F107 
F109 
F110 
:Fr12 
F129 
F133 

OVERALL AVERAGE 
RANK IS 

TOTAL AVERAGE NO.SAMPLES SUMMARY OF BIAS BIAS 
RANK RANK RANKED ELAGGING BIAS STATEMENT % SLOPE, BLANK 
124.50 12.450 10 H 
118.00 11.800 10 
134.00‘ 13.400 10 L 
98.50 9.850 10 H 

i207.50 20.750‘ 10- EHEHEHEHEH BIASED HIGH* -3.91 21516 
162.00 16.200 10 
95.00 9.500 10 
90.50‘ 9.050 10 
76.00 7.600 10 EL 
78.50 7.850 10 

.218-00 21.800 10- EHH H. BIASED HIGH* 12-76 -0395 
150.00 15.000 10 . ‘EH 
115.50 11.550 10

I 

3.00’ 1.000 3 ELELEL INSUFFICIENT DATA 
6.00‘ 2.000 3 ELELEL INSUFFICIENT DATA 

156,50: 15.650‘ 10 
106.50 10.650 10 
79.50 7.950 10 L VLL 

133-50‘ '13.350 10 
108.00 10.800 10 
111.50 11.150 10 H 
168.50 16.850 10 
209.00 20.900 10 EH— H H BIASED HIGH 5.54 .0095 
173.50 17.350 10 H H 
146550 14.650 . 10 
83.00 8.300 10 
* NOTE: INDICATED BIAS-STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 

PERCENT SLOPE USED FOR CAUTION COMPARISON= 5.00 

12.817 
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METHOD CODING 
IC 
I.C. 

IC 

IC 
IC 
IC 
IC 
Dionex 
E3372A 
E3147A 
IC Waters 
IC 
IC 
IC 

IC Dionex 

Dionex IC 
IC Dionex 
Dionex IC 
Dionex
IC



1997-06-05 PAGE 58 
EA0 TOTAL AVERAGE No.sAMpLEs SUMMARY or BIAS BIAS 
No. RANK RANK RANKED ELAGGING BIAS STATEMENT 5 SLOPE‘ BLANK METHOD CODING 

F037 3.00 41.000 3 ELELEL INSUFFICIENT DATA Ic waters 
.2030 6.00 2.000 3» ELELEL INSUEFICIENT DATA . Ic 
F020 76.00 7.600 10 EL IC 
.0025 70.50 7.050 10 Ic 
F060 579.50 7.950 10 LVLL IC 
F133 03.00 0.300 10 IC 
F017 90 50 9.050 10 Ic 
F015 95.00 9.500 10 .IC 

E010 90.50 9.050 10 H 
E053 106.50 10.650 10 Ic 
E069 100.00 10.000 10 -IC 

E107 111-50 11.150 10 H IC 
F036 115.50 11.5504 10 E3147A 
F002 110.00 11.000 10 

_ 

I.C‘ 
F001 124.50 12.450 10 H It 
E068 133.50 13-350 10 .

~ 

E009 134.00 13.400 10 L _ 

Ic °l°"ex 

F129 146.50 14.650 10 _ 

Dionex 
F032 150.001 15.000 10 EH . E3372A 
F042 156.50 15-650 10 IC 
F014 162.00 16 200 10. -

_ 

F109 160.50 16.050 10
- 

F112 173.50 17.350 10 HH 3:322: £3 
1r012 207.50 20.750 10 EHEHEHEHEH BIASED HIGH* -3.91 .1516 1c 
,F110 209.00 20.900 10 EHHH BIASED HIGH 5.54 .0095 IC-Dionex 
F026 210.00 21.000 10 EHHH BIASED HIGH* 2.76 .0395 Dionex 

* NOTE: INDICATED BIAS STATEMENT IS FOR cAum1oN ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE 0sED FOR CAUTION COMPARISON= 5.00 

OVERALL AVERAGE 
‘RANK IS 12.017 

Ch_loride IC



FPRAIN 
PARAMETER: 

STUDY 0070 
17001 Chloride Colour 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 1.0000 

SAMPLE 
LAB NO 
F003 
F007 
F008 
F010 
F011 
F025 
F026 
F060 
F072 
MEDIAN 
1CRIT 
‘N 
MEAN 
3STDEV 

:SAMPLE 

LAB NO 
F003 
1F007 
F008 
F010 
F011 
F025 
F026 
F060 
F072 
MEDIAN 
ICRIT
N 
MEAN 
3STDEV 

1 = RAINGR-16 
REPORTED 
VALUE 

7 = BEAV-O2 
REPORTED 
VALUE 

0.00 
5.00 

1.00 

mg/L 

2 = RAINGR-3-5 
REPORTED 
VALUE 

8 = MERSEY-01 
REPORTED 

5.00 

1.00 

DATA SUMMARY 

3 = RAINGR-6NS 
REPORTED 
VALUE 

9 = TROIS-94 
REPORTED 
VALUE 

0.00 
3.00 
0.00 
0.00 

"1.00 

BASIC ACCEPTABLE'ERROR= .3000 

4 = RAINGR-17NS 
REPORTED 
VALUE 

10 = TRKY-94 
REPORTED 
VALUE 

.5 

.5415 

.3 EL 
<x2O EL 
.5200 
.3000
6 

.5152 

.0951 

3.00 
0.00 
4.00 
0.00 
0.00 

0.00 

1997-06=05 PAGE 59 
NATIONAL WATER RESEARCH INSTITUTE 
NATIONAL LAB FOR ENVIRONMENTAL TESTING 
‘BURLINGTON ONTARIO 

CONCENTRATION ERROR INCREMENT= .0800 

5 = can-07 6 = auoos-01 
REPORTED REPORTED 
VALUE RANK VALUE RANK 

.50 4.50 .50 5.00 

.42 .2.00 .43 3.00 

.5 4.5o- -5 5.00 

.5 4.50 .4 1.50 

.50 4.50 .50 5.00 
<.5 0.00 <.5 0.00- 
.5025 7.00 .5045 7.00 

<.1 L 0.00 <.1 L 0.00 
.20 1.00 .40 1.50 

.5000 .5000 

.3000 .3000
5 4



LAB 
VNO. 

E003 
5007 
F008 
E010 
00x1 
E025 
E026 
F060 
5072 

OVERABL 
RANK IS 

LAB 
NO. 

F072 
E007 
E025 
E010 
F003 
F026 
F011 
F060 
F008 

OVERALL 
RANK IS 

TOTAL AVERAGE 'NO.SAMPLES SUMMARY OF BIAS BIAS 
RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK 

05.50 4.550 10 an 
29.50 2.050 10 
54.00 6.000 9 
37.00 3.7oo= 10 
50.00 5.0007 10 
r3.00» 3.250‘ 4 
50.00 5.000 10 
23.50 5.875 4 L L EL 
10.50 1.750 6 ELELELEL 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 

AVERAGE 
4-274 

TOTAL‘ AVERAGE NO.SAMBLES SUMARY OF BIAS’ BIAS 
RANK RANK RANKED ELAGGING BIAS STATEMENT % SLOPE BLANK 

10.50 1.750 6 ELELELEL 
28450 2.850. 10 
13.00 3.250» 4 
37.00, 3.700 10 
45.50 4.550 10 EH 
50.00 5.000 _ 

10 
50,00 5.000 10 
23.50 5.875 4 LLEL 
54.00 '6{000 9 

NOTE: BIAS WAS NOT ASSESSED BECAUSE STATISTICS FOR FEWER THAN 10 LABS WERE AVAILABLE 

AVERAGE 
4.274 
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METHOD CODING 
FERRICTHIOCYANATE 
CPQ101E2 
FIA 

Autoanalyzer 
thiocyan.co1our 
Titr.Hg(No3)2 

METHOD conruc 
Titr Hg(NO3)2 
CPQIOIEZ 

FERRICTHIOCYANATE 
Autoanalyzer 
thiocyan colour 
FIA 

Chloride Colour
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PARAMETER: 19091 Potassium mg/L NATIONAL WATER RESEARCH INSTITUTE 
‘NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

NWRI Interlab QA for Ra-in Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .1000 BASIC ACCEPTABLE ERROR= .0300 ‘CONCENTRATION ERROR INCREMENT= .0500 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3 = RAINGR-6NS 4 =‘RAINGR-I7NS 5 = GRM~07 6 = BMOOS-01 
REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .051 19.00 .081 24.00 .084 25.00 .049 H 15.00 .216 VH 27.00 .419 16.00 
E002 .05 17.50 .07 23.00 .08 24.00 <.05 0.00 .18 23.00 .43 20.00 
F003 .03‘ 15-00 .06 15.50 .06 12.00 <.02 0.00 -16 17.00 .43’ "20.00 
F007 .001W 1.00 .021 EL 1.00 -026 EL 1.00 .001W 1.00 .128 1.00 .408 11.00 
F008 <.2 0,00 <.2 0.00 <.2 0.00 <.2 '0-00 <.2 0.00 .44 23.50 
E009 .015 2.00 .051 7.00 .053 7.50 <.01 _0.00 .15 6.50 .38 2.00 
F010 .03‘ 15.00 .05 5.00 .07 23.00 .02 11.50 .16 17.00 .46 H 26.00 
F011 .05 17.50 .06 15.50 .06 12.00 .05 H 16u00 .16 17.00 .42 17.00 
F012 .08 EH _21.00 .15 EH 26.00 .17 EH 27.00 .14 EH 17.00 .27 EH 28.00 .55 EH 29.00 
E014 =<.05’ 0.00 <.05 0.00 .053 7.50 <.05 50.00 .151 8.00 .392 6.00 
F015 <.1 0.00 <.1 0.00 <.1 0.00 <.1 0.00 .2 H 26 00 5 VH 28 00 
F017 <.018 0.00 .054 9.00 -060 12.00 <.018 0.00 153 9 00 410 14 50 
F020 .06 H 20.00 .089 25.00 .092 H 26.00 <.01 0.00 190 25 00 490 VH 27 00 
F025 -03> 15.00 .06~ 15.50 .06 12.00 .01 .4.50 16 17 00 41 14 50 
F026 .026 12.00 .062 19.50 .064 20.00 .022 13.00 149 5.00 382 3 00 
F032 .024 10.00 .064 22.00 .068 22.00 .016~ '9.50 184 24 00 430 20 00 
E036 <.020 0.00 .060 15.50 .065 21.00 <.015 0.00 170 22 00 445 25 00 
F038 .02 6.00 .06 15.50‘ .06 12.00 .01 4150 16 17 00 44 23 50 
F042 .02 6.00 .05 5.00 .05 4.00 .01 4.50 .15 6.50 40 8 00 
E053 .019 4.00 .059 12.00 .062 18.50 .013 8-00 .158 13.50 407 10 00 
E060 <.6 0.00 (.6 0.00 <.6 0.00 <.6 0.00 <.6 0.00 < 6 0 00 
F068 0.00 .0583 11.00’ c0502 15.00 -0.00 .1564 12.00 4097 13 00 
F069 .021 8.50 .049 3.00 u046 2.00 .010 4-50 .141 4.00 438 22 00 
E072 <.005 0.00 .03 ~ 2.00 .05 4.00 <.005 0.00 .13 2.50 .39 5 00 
E107 .029 .13.00 .052 8.00 .055 9.00 .008 2.00 154 10.00 .387 4 00 
F109 .016T 3.00 .060 15350 -061 16.50 .016T 9-50 161 20.00 .425 18 00 
F110 .021 8.50 .063 21.00‘ .061 16.50 .023 14:00 162 21.00 .409 12 00 
F112 .02 6.00 .05 5.00 .05 4.00 .02 11.50 13 2.50 .33 EL. 1 00 
F129 <.015 0.00 u056 10.00 .052 _6.00 <.015 0.00 158 13.50 .397 7 00 
F133’ .025‘ 11.00 .062 19.50 .062 18.50 .012 7.00 155 11.00 403 9 00 

MEDIAN .0250 .0600 .0600 -0160 .1590 .4100 
1CRIT .0300 .0300 .0300 .0300 .0330 .0455 
N 19 

_ 
24 25 15 26 27 

MEAN‘ .0293 .0588 .0615 .0193 .1615 .4204 
3STDEV .0390 .0330 .0320‘ .0382 .0569 .0871



VPARAMETER: 19091 Potassium 
SAMPLE‘ 7 = BEAV‘O2 

REPORTED 
LAB NO VALUE RANK 
5001 .227 12.00 
F002 .25 24.50 
2003 .241 21.50 
F007 .205 3.00 
F008 .23 15.50 
F009 .21 5.50 
E010 .23 15.50 
E011 .25 ;24.50 
F012 .35 an 29.00 
3014 .230 15.50 
F015 .2 2.00 
F017 .225 11.00 
F020 .270 H 20.00 
F025 .22. 3050 
F026 .223 10.00 
F032 .240 21-50 
F035 .240 21-50 
F038 .23’ 15.50 
F042 .22 -0.50 
F053 .229 13.00 
F060 <.5 0.00 
F068' .2170 77.00 
F069 .255 26.50 
5072 .21 5.50 
F107 .200. 4.00 
F109 .255 26.50 
R110 .231 10.00 
E112 .19 L 1.00 
F129 .240 21.50 
F133 .234 19.00 

MEDIAN .2300 
ICRIT .0365 
N 27 
MEAN .2304 
3STDEV .0493 

mg/L 
'8 = MERSEY-01 9 = TROIS-94 10 = TRKY—94 
REPORTED REPORTED REPORTED 
VAEUE RANK VALUE RANK VALUE 

285 7 00 497 10.00 202 
32 25 50 53 23 50 22 
30 20 50 52 18 00 20 
.268 3.00 .485 6 00 176 
36 EH 28 00 .56 27 00 23 
29 12 50 .49 7 00 18 
31 23 50 .51 15.50 21 
.31 23 50 .52 18 00 
.38 EH 29 00 .59 EH 28 50 27 EH 
295 16 50 .509 14 00 206 
3 20 50 .5 11 50 2 
.287 9.00 .521 20.00 .204 
.320 25.50 .590 EH 28.50 .230 
29 12 50 .52 18 00 19 
279 5 00 .474 4 00 186 
298 18 00 524 21 00 212 
295 16 50 545 25 00 205 
30 20 50 53 23 50 20 
29 12 50 50 11 50 18 
290 12 50 .505 13 00 198 

<.6 0 00 <.6 0 00 < 6 
.2885 10 00 .5246 22.00 1916 
.234 L 2 00 .467 3 00 195 
27 4 00 .48 5 00 16 L 
28 6 00 461 2 00 174 
321 27 00 558 26.00 203 
.286 8.00 .491 8.00 .193 
.23 VL 1-00 .41 EL 1.00 .16 L 
.293 15.00 .495 9.00 .198 
.300 20.50 -510 15.50 .210. 

.2930 .5100 .2000 

.0396 .0505 .0350 
27 26 25 
.2948 .5087 .1997 
.0650 .0746 .0430 
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LAB 
N0. 

0001 
0002 
F003 
F007 
0000 
F009 
0010 
0011 
F012 
0014 
B015 
5017 
F020 
5025 
F026 
F032 
F036 
0030 
0042 
0053 
F060 
F068 
F069 
F072 
0107 
F109 
0110 
0112 
0129 
-F133 

TOTAL 
RANK 
172.00 
206.00 
154.50 
32.00 

120.50 
55.50 
174.50 
161.00 
262.50 
00.50 

103.00 
103.50 
231.50 
125.50 
90.50 

192.00 
166.50 
153.00 
72.00 

117.00 
0.00 

99.00 
06.50 
29.50 
61.00 

100.00 
137.00 
34.50 
94.50 

153.50 
* NOTE“: 

AVERAGE NO.SAMPLES SUMMARY OF 
RANK 
17.200 
22.009 
17.167 
31200 

24.100 
6.167 

17.450 
17.009 
26.250 
12.643 
17.167 
12.938 
25.722 
12.550 
9.050 

19.200 
20.013 
15.300 
7.200 

11.700 
12.375 
8.650 
3.688 
6.100 

18.000 
13.700 
3.450 

11.813 
15.350 

OVERALL;AVERAGE 
RANK IS 13.935 

.RANKED 

10 
9
9 

10
5
9 

10
9 

10
7
6
0
9 

10 
10 
10
0 
10 
10 
10
0
8 

10 
8. 

10 
10 
1o 
10
0 

10 

FLAGGING 
H VH 

ELEL 
EH

H
H 

EHEHEHEHEHEHEHEHEHEH 
H VH 

H H VHH EH 

ELL VLELL 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 

BIAS STATEMENT 

BIASED HIGH* 
.BIASED LOW* 
BIASED HIGH 
BIASED LOW* 

BIASED HIGH* 

‘BIASED HIGH 

BIASED LOW* 
INSUFFICIENT DATA 

BIASEDrLOW* 
.BIASED LOW 

BIASED LOW 

BIAS BIAS 
% SLOPE BLANK 

.50 .0193 

2.47 -.0293 
7.86 .0096 

-3.17 -.0074 

1.78 .0952 

10.56 ‘ .0198 

-.38 -.0085 

-.74 -.0235 
-7.71 -.0004 

-20.44 .0028 

IN STUDY STATISTICS 
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METHOD CODING 
IC 
flame 
‘FLAME AA 
CPQ107E2 
ICP/Flame 

ICPMS 
19111 
AAF 
IC 
IQ 
Flame AA 
E3146A 
E3249A 
VFAES 
Flame AA, air 
flame AA 
ICP 
IC Dionex 
AA 
AA air C2H2 
ICP 
AA flame 
Flame - AAS 
AA 2380 flame 
Dionex—IC 
FAA



LAB 
NO. 

F060 
0007 
F112 
0072 
F107 
0009 
0042 
F069 
F026 
F053 
F129 
F068 
.F025 
F014 
0017 
0110 
F038 
E133 
E003 
0015 
0001 
0010 
0011 
0109 
F032 
F036 
0002 
0000 
E020 
E012 

AVERAGE= NO-SAMPLES TOTAL 
RANK RANK 
0.00 - 

32.00 3.200 
34.50 3 450 
29.50 3.600 
61.00 6.100 
55.50 6 167 
72.00 7.200 
06.50 0.650 
=90.s0 90050 
117.00 11:70o 
94.50 11.013 
99.00 12.375 
125.50 12.550 
«00.50 12.643 
103 50 12 930 
137.00 13.700 
153.00 15.300 
153.50 15.350 
154550 17.167 
103a00 17.167 
172.00 17.200 
174.50 17.450 
161000 17.009 
100.004 10.000 
192.00 19.200 
166.50 20.013 
206.00= 22.009 
120.50: 24.100 
231.50 25.722 
262.50 26.250 

* NOTE: 

OVERALL AVERAGE 
RANK IS 13.935 

RANKED
0 

10 
10
8 

10
9 

10 
10 
10 
10 
8
8 

10 
7
8 
10 
10 
I0
9 
:6 
10 
I0
9 
I0 
TO
8
9
5
9 

10 

SUMMARY OF 
FDAGGING 

ELEL 
ELLVLELL
L 

HVH 
HVH 

EH 
HHVHHEH 
EHEHEHEHEHEHEHEHEHEH 

BIAS STATEMENT 
INSUFFICIENT DATA 
BIASED LOW* 
BIASED LOW 
BIASED LOW* 
BIASED LOW 
BIASED LOW* 
BIASED LOW* 

vBIASED HIGH* 
eBIASED HIGH 
BIASED HIGH 
BIASED HIGH* 

5.00 

BIAS 
%-SLOPE BLANK 

2.47 
-20.44 

-.74 
-7.71 
-3.17 
-.38 

:50 
7:86 
10.56 
1378 

BIAS 

-.0293 
.0020 

-.0235 
—.0004 
-.0074 
-.0005 

.0193 

.0096 

.0198 

.0952 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 
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METHOD'CODING 
ICP 
CPQ107E2 
AA 2380 flame 
AA air C2H2 
ICP 
Flame AA, air 
BP- 
Elame-AA 
flame AA 
Dionex IC 
IC Dionex 
IC 

AAF 
Flame — AAS 
FAES 
FAA 
ELAME AA 
19111 
IC 

AA flame 
E3146A 
E3249A 
flame 
ICP/Flame 
IC 
ICPM9 

Potassium



FPRAIN STUDY 0070 
PARAMETER: 20091 Calcium 

NWRI Interlab QA for Rain Waters 

mg/L 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= 

SAMPLE 1 = RAINGR-16 
00002100 

LAB NO vanua 
0001 .63 
0002 .56 
0003 .64 
0007 607 
F008 .65 
£009 .57 
0010 .51 L 
0011 .59 
F012 36 EL 
0014 .60 
0015 -5 L 
F017 614 
0020 .650 
B025 .606 
E026 654 
0032 .620 
E036 .56 
0037 .60 
0030 .63 
F042 .61 
0053 606 
F060 -2 00 
'F069 .61 
0072 49 L 
0107 545 
0109 .635 
0110 .602 
0112 .54 
0133 .620 

MEDIAN’ .6060 
ICRIT .0920 
N 27 
MEAN ;5035 
asrozv _-1046 

2 = RAINGR‘3-5 
REPORTED 
VALUE 

.73 E 

13?- w 

e330 

(20 L 
.41 
.39 
-386 
g2 L 
fi39 
-20 L 
.264 
1397 
.381 
I 

II‘UIIIOI 

....... 

.141 

1.3000 
.1315 

1.3446 
.2m9

H 

EL 

24. 
20; 
I8. 
20» 

23. 
17- 

15: 

.2500 

DATA SUMARY 

REPORTED 
VALUE 

BASIC'ACCEPTABLE ERROR= 

.3 = RAINGR*6NS 

NATIONAL WATER RESEARCH INSTITUTE 
1997-O6<05 PAGE 65 

.NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO 

-0750 

'4 = RAINGR-17NS 5 = GRM~07 
REPORTED REPORTED 
VALUE RANK VALUE 

71 17.50 2.66 
72 21.00 2.65 
74 27.00 2.60 
745 20.00 2.69 
77 29.00 2.91 H 
67 7.00 2.73 
71 17.50 2.40 
69 0-00 3.45 an 
51 EL 1 00 2-50 
7 10 00 2.4 L 
7 10.00 2.4 L 
707 14 00 2-637 
73 23_o0 2.73 
.700 15 00 2:75 
730 26 00 2.456 
.735 25.00 2.72 
.72 21.00 2;50 
.54 EL 2 00 2.42 L 
62 4.00 2.30 vL 

.71 17.50 2.92 H 

.703 12.00 2.436 L 

.7 10 .00 2-2 vL 

.71 17.50 2,65 
62 4-00 2450 
630 6.00 2.396 L 
733 24 00 2:653 
704 13:00 2.660 
.62 4.00 2.53 
.720 21.00 2.640 

.7000 2.6400 

.0979 .1945 
27 27 
.6941 2.5955 
01399 .4592 

CONCENTRATION‘ERRORvINCREMENT= 

6 = BMOOS-01 
REPORTED 
VALUE 

.0500



PARAMETER: 420091 Calcium mg/L 
1997-06—05 PAGE 66 

SAMPLE 7 = 8EAv-02 8 = MERSEY-01 9 = TROIS-94 10 = TRKY~94 
REPORTED REPORTED REPORTED REPORTED 

LA8 No VALUE RANK VALUE RANK VALUE RANK VALUE RANK 

F001 .52 23.00 .83 24.00 2.61 23.50 4.78 24.00 
F002 .51 21.00 .79 10.00 2.52 17.00 4.70 23.00 
8003 .51 21.00 .82 23.00 2.57 20 50 4.64 19.00 
8007 1523 24.50 .833 26.00 2.61 23-50 4.67 21.00 
F008 .53 .26.00 .86 29.00 2.64 25-50 4.84 26.00 
F009 .46 7-50 .77 9.00 2.41 13.00 4.55 15.50 
»F010 .55 29-00 -76 7.50 2.64 25.50 4.47 13.00 
F011 .46 7.50 . .84 27 50 3.12 EH 29.00 5.87 EH 29.00 
F012 .29 EL 1.00 .65 L 2.00 2.59 22.00 4.91 H 27.00 
‘E014 .4 L 4.00 .8 13.00 2.3 L 5.50 4.3 5.00 
F015 .5 16.00 .8» 13.00 2.3 L 5.50 4-3 5.00 
F017 .493 11.00 .806 18.00 2.501 16 00 4.547 14.00 
F020 .510 21.00 .840 27.50 2.34 9.00 4.80 25.00 
E025 .486 9.00 .808 ' 19.00 2.69 H 27.00 5.00 vn 28.00 
F026 .536 27.00 .811 21.00 2.324 .8.0o 3.995 VL 1.00 
8032 .505 19.00 .815 22 00 2.53 18.50 4.68 22.00 
E036 .50 16.00 .76 '7 50 2.38 12.00 .4.44 12.00 
F037 .39 L 3.00 .67 L 3.00 2.36 11.00» 4.40 11.00 
E038 .49 10.00 .80 13.00 2.22 L 3.00 4-32 8.00 
F042 ‘ .54 28.00 .80 13 00 2.96 VH 28.00 4.34 9.00 
F053 .495 12.00 .802 16.00 2.308 L 7.00 4.196 L 3.00 
8060 .5 16.00 .7 5.00 2.1 VL 2.00 4.3 5.00 
F069 .50 16.00 .81 20.004 2.53 18.50 4.61 18.00 
F072 .36 VL 2.00. .58 EL 1.00 1.70 EL 1.00 4.10 VL 2.00 
8107 .454 6.00 .754 6.00 2.343 10.00 4.317 7.00 
F109 .523 24.50 .832 25.00 2.57 20.50 4.57 17.00 
F110 .498 13.00 .803 17.00 2.500 14.50 4.660 20.00 
F112 -42 5.00 .69 L 4.00 2.26 L 4.00 4.39 10-00 
F133 .500 16.00 .800 13.00 .2.500 14.50 4.55 15-50 

MEDIAN .5000 .8000 2.5000 4.5500 
ICRIT .0875 . .1025 .1875 .2900 
N 27 27’ 27 27 
MEAN- .4857 .7850 2.4669 4.5326 
3S'I’DEV .1339 .1515 .5285 .6670



DAB 
N0. 

F001 
F002 
E003 
E007 
F008 
0000 
E010 
E011 
EOIZ 
E014 
E015 
E017 
F020 
F025 
F026 
F032 
F036 
F037 
F038 
F042 
‘F033 
F060 
F069 
F072 
F107 
F109 
F110 
F112 
F133

* 

TOTAL 
RANK RANK 

211.50 .21.150 
170.00 17.000 
224.00 22.400 
221.00 22.100 
271.50 27.150 
110.50 11.050 
150.50 15.050 
»220.00 .22.000 
130.00 13.000 
74.50 7.450 
01.00; 0.100 
160.50 16.050 
227.50 22.750 
195.00 .19.50o 
146.00 14.600 
226150 22.650 
-131.50 13.150 
60.50 6.050 
90.50 9.050 

192.50 19.250 
114 50 11.450 
09.50 0.950 

173.00 17.300 
20,50 2.050 
57.00 5.700 

211.00 21.100 
149.00 14.900 
50.50 5.050 

150.00 15.000 

~RANKED 
AVERAGE NO.SAMPLES SUMMARY OF 

FLAGGING

H

L 
EHEH' EHEH EHEH 

EL EL ELL H 
L L L L 

L L L 

H VH 
L VL 

L L ELL L L 
VLVL L. 
H VH 
L L L 

ELL VL VL 
’L L L ELVLELELVL 

L L 

L VL L L 
EL 

BIAS 
BIAS STATEMENT 

BIASED HIGH 6.69 

BIASED L‘ow.* -1.08- 

BIASED LOW -10.365‘ 
BIASED Low- -5.36 

BIASED Low* -2.75 

BIAS 
% SLOPE BLANK 

.0029 

.1124 

.1205 

.0407 

.0891 

NOTE: INDICATED BIAS-STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
5.00 PERCENT SLOPE USED FOR CAUTION COMPARISON= 

OVERALL AVERAGE 
RANK IS 15.000 
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METHOD CODING 
ICP 
A.A. 
FLAME AA 
CPQ106E2 
ICP/FLame 

ICPMS 
20111 
AAF 
ICP 
IC 
Flame AA 
E3146A 
E3249A 
ICP 
ICPOES 
Flame AA, nitrous 
flame AA 
ICP 
ICP 
AA air C2H2 
ICP 
AA flame 
Flame — AAS 
AA 2380 frame 
FAA



NO. 

F072 
F107 
F112 
F037 
F014 
F015 
F060 
F038 
F009 
F053 
F012 
F036 
F026 
F110 
F133 
F010 
F017 
0002 
F069 
F042 
F025 
E109 
8001 
F007 
F003 
E032 
E020 
F011 
F008 

TOTAL 
RANK 
28.50 
57.00 
58.50 
60.50 
74.50 
81.00 
89.50 
98.50 
110.50 
114.50 
130.00 
131.50 
146.00 
149.00 
150.00 
158.50 
160.50 
170.00 
173.00 
192.50 
195.00 
211.00 
211,50 
221,00 
'224.00 
226.50 
227.50 
228.00. 
271.50 

OVERALL AVERAGE 
RANK IS 

AVERAGE NO.SAMPLES SUMMARY or . 

‘RANK RANKED .FLAGGING‘ BIAS STATEMENT 

2.850 10 'LLLELVLELELVL BIASED LOW 
5.700 10 LLL BIASED now 
5.850 -10 LVLLL BIASED L0w* 
6.050 10 LLELLLL BIASED LOW* 
7.450 10 LLLL 
8.100 104 LLL 
8.950 10~ ELLVLVL 
9:850 10~ VLVLL 

11.050 10 
11.450 10 LLL 
13.000 10~ ELELELLH 
13.150 10 
14.600 10 LVL 
14.900 10 
15.000 10 EL 
15.850 10 L 
16.050 10 
17.000 10 
17.300 10 
19.250: 10 HVH 
19.500 10 Ava 
21.100 10 
21.150. 10 
22.100 10 
22.400 10 
22.650 10 
722.750 10 
22.800 10 EHEHEHEHEHEH 
27.150 10 H BIASED axon 

* NOTE: INDICATED a1As STATEMENT IS 802 CAUTION ounv AND 001 counwz 
psacsur SLOPE 05:0 FOR-CAUTION COMPARISON=- 5.00 

15.000 

BIAS BIAS 
% SLOPE BLANK 

-10 35 —.1205 
-5 36 -.0407 
-2.75 -.0891 
-1.88 —.1124 

6.69 -.0029 
D IN STUDY STATISTICS 
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METHOD CODING 
AA air C2H2 
ICP 
AA 2380 flame 
ICP 
20111 
ICP 
ICPOES 
flame AA 
ICPMS 
E3249A 
Flame AA 
Flame - AAS 
FAA 
AAF 
A.A. 
ICP 
vF1ame AA, nitrous 
IC 
AA flame 
ICP 
CPQIOSEZ 
FLAME AA 
E3146A 
ICP 
ICP/FLame 

Calcium



FPRAIN STUDY 0070 DATA SUMARY 1997-06405 PAGE 69 
PARAMETER: 13091 Aluminum mg/L NATIONAL WATER RESEARCH INSTITUTE 

‘NATIONAL LAB FOR ENVIRONMENTAL TESTING 
BURLINGTON ONTARIO - 

NWRI Interlab QA for Rain Waters 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0080 BASIC ACCEPTABLE ERROR= .0080 CONCENTRATION ERROR INCREMENT= .0800 

SAMPLE 1 = RAINGR-16 2 = RAINGR-3-5 3v= RAINGR-6NS= 4 = RAINGR-17NS 5 = GRM—07 6 = BMOOS-01 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED LAB NO 'VALUE- RANK VALUE- RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
F001 .0072 9.00 .0040 6u00 .0030 7.00 .0084 8000 .0540 8.50 .2130 5.00 F008 <.01 0.00 <.01 0:00 <-01 0.00 <.01 0.00 .054 8.50- .216 6.00 F010 .012 13.00 -012 EH T1100 .010 10.00 .016 13.00 '.061 16.00‘ .205 3.00 F011 .0026‘ 1.00 00021 1.00 .0005 1.00 .006 2.00 .0562 11.00 .297 EH 17.50 
F012- <-02 0.00 <.02 0.00 <.02 0.00 <.02 0x00 .04 L 4.00 -18 VL 1-50 F014 .007 7.00 50029 3u00 .0023 6.00 .0069 3-00 .0056 EL 1-00 -210 4.00 F015 .005 3.00 <-002 0.00 .002 5.00 .008 6.50 .045 5.00 .22 "7.00 
F020 <.01 0.00’ <.01 0u00 <.01 0.00 '<.01 0-00 .05 6.50 .244 14.00 
.F025 .008 10.00 .005 7.00 .004 8-00‘ .009 10.00 .059 13.50 .225 9.50 F026 .0106 11.00 .0058 8.00 .0141 EH 11.00 .0206.EH 14.00 .0620 17.00 .2201 A8000 F037 .0039 2.00 ' .0023 2-00 .0014 4.00 .0038 1.00 .0315 VL 2.00 .297 EH 17.50 F038 .011 12.00 .007 9.50 <.005 0.00 .009 10a00 .060 15.00 .240 12500 F060 <.008' 0.00 <.008. 0.00 <.008 0.00‘ .008 6.50 .038 L 3.00 .180 VL 1-50 F069 .007 7.00 .007 9.50 .005 9.00 .009 10.00 .063 18-00 .248- 15.00 ‘F072 <.01 0.00 <.01 0.00 <.01 ‘0u00 <.01 0-00 .05 6150 .24 12.00 F107 .006 4.50 .003 4.50 .001 ’2_50 .007 4.50 .059 13.50 .225 9.50 F110 .007 7.00 <.005 0.00 <.005 0-00 .007 4.50 .058 12.00 .240 12m00 F112 .006 4.50 .003 4.50 .001 2-50 .014 12.00 .056 10.00 .277 VH 16.00 
MEDIAN -0070 .0040‘ .0023 .0082 .0550 42250 ICRIT .0080 .0080 .0080 .0080 .0118 .0254 N‘ 11 

V 

9 9 12 16 14 MEAN .0072 c0044 .0033 , .0090 .0521 .2302 3STDEV .0061 .0052 .0081 .0086 .0264 .0555



1997606405 PAGE 70 
PARAMETER: 13091 Aluminum mg/L 
SAMPLE 7 = BEAV-02 8 = MERSEY-01 9 = TROIS-94 10 = TRKY*94 

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

F001 .0464 ‘9.00‘ .0970 3.50 50654 5.00 .0193 11.00 
F008 .042 5-00 .097 3.50 .076 13.00 .018 6.00 
F010 .047 10.50 .111 15.00 .080 17.00 .029 H 18w00 
F011 .047 10.50 .0988 5.00 .0646 4.00 .0186 8.00 
F012 .03 VL 2.00 .09 2.00 .06 2.00 .01 L 1150 
F014 .0479 12.00 .104 11.00 -0708 9.00 .0236 15100 
F015 .048 13.50 .102 10.00 .069 6.00 .019 9.50 
F020 .038 3.00 .113 16.00 .062 3.00 .018 6u00 
F025 .048- 13.50 .080 EL 1.00 .074 11.00 .022 13.50 
F026 .0563 17.00 .1093 12.00 .0803- 18.00 .0253 17.00 
F037 .0274 EL 1.00 .117 H 18.00 .0388 EL 1.00 .0113 3.00 
F038 .060 H 18.00 .110 13.50 .078 15.50 .022 T3150 
F060 .044 6.00 .100 7.00 .070 7.50 .013 4.00 
F069 .054 16.00 .115 17.00 .077 14.00 .025 16.00 
F072 E04 4.00 .10 7.00 .07 7.50 .01 L 1.50 
F107 .045 7.00 .1‘ 7.00 .074 11.00 -.018 6-00 
F110 .049 15.00 .101 9.00 .074 11.00 .020 12.00 
F112 -046 8.00 .110 13.50 .078 15.50 .019 9.50 

MEDIAN .0467 .1015 .0724 .0190 
-ICRIT .0111 -0155 .0132 .0089 
N 16 16 16 15 
MEAN" .0455 .1036 .0714 .0195 
3STDEV .0178 .0203 .0175 .0113 

LAB TOTAL AVERAGE NO.SAMPLES SUMMARY OF BIAS‘ BIAS 
'N0- RANK RANK RANKED FLAGGING BIAS STATEMENT % SLOPE BLANK METHOD CODING 

E001. 72.00 7.200 10 xcpus 
F008 42.00 7.000 6 Gp/Icp 
F010« 126.50 12.650 10 EHv H 
F011_ 61.00 6.100 10 EH 
E012- 13.00 2.167 6 L VLVL L BIASED LOW‘ —16;73 —.0038 ICPMS 
F014- 71,00 7.100 10 BL 
E015 65150 7.278 9 GEAA 
E020 48.50 8.083 6 Gran 
F025 97.00 9.700 10 EL Icp-Ms 
F026 133.00‘ 13.300 - 10 EHEH BIASED HIGH* -4.81 .0089 ICP 
F037 51.50 5.150 10 VLEHELH EL GEAA 
F038 119.00’ ‘13.222 9 H BIASED HIGH 5.45 .0032 GFAAS 
E060 35.50 5.071 7 L VL Icp 
E069 131.50 ’13.150 10 . BIASED HIGH 9.55 .0017 ICP 
F072 38.50 6.417 6 ~ L GFAA 
F107 70.00’ 7.000‘ 10 Icp 
F110 82.50 10.313 8 Eu;-nace 
F112 96.00 9.600‘ 10 VH HGA 300 furnace 

* NOTE: INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION COMPARISON= 5.00 ’



OVERALL 
RANK IS 

LAB 
NO. 

F012 
F060 
F037 
’F011 
F072 
F008 
F107 
F014 
F001 
’F015 
F020 
F112 
F025 
F110 
F010 
F069 
F038 
F025 

OVERALL 
RANK IS 

AVERAGE 
8.624 

TOTAL AVERAGE 
RANK 
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97.00 
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119.00 
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9.700 

10.313 
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13.150 
13.222 
13.300 
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FLAGGING 
LVLVLL 
LVL 
'VLEHEBHEL 
EH
L 

EL 

VH 
EL 
EHH
H 
EHEH 

V _ 

BIAS BIAS 
vsrns STATEMENT % SLOPE BLANK 
.BIASED LOW -16.73 —.003a 

BIASED HIGH 9.55 .0017 
arnsso HIGH 5.45 .0032 
BIASED HIGH* -4.81 .0089 

INDICATED BIAS STATEMENT IS FOR CAUTION ONLY AND NOT COUNTED IN STUDY STATISTICS 
PERCENT SLOPE USED FOR CAUTION-COMPARISON= 

8.624 

5.00 
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METHOD CODING 
ICPMS 
ICP 
GFAA 
GFAA 
GF/ICP 
ICP 
ICPMS 
GFAA 
GFAA 
HGA 300 furnace 
ICP-MS 
Furnace 
ICP 
GFAAS 
ICP 

Aluminum
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