
NNK\ Tee;-«N ma 1. NOTES 
1A-E1?-!qB—‘I'N-94-08 “January, 1995 ' 

TD 
226 
N89 
no. 94-08



\\ 

E_n_vlrqnnement' Environment .

_ Cmuwa Cmuma .4~Aa 
Ll‘. rum VEIT nu CANADA 
CANADA'S GREEN HAN 

Canada Centre for Inland Waters 
P.O. Box 5050, 867 Lakeshore Road 
Burlington, Ontario 
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January 16th, 1995 

Dear Participant: 

Re: LRTAP Interlaboratory Comparability Study L-37 
Selected Major Ions, Nutrients and Physical Measurements in Water. ' 

The LRTAP Quality Assurance Subgroup of the RMCC has now completed its thirty seventh round robin. Enclosed are the results reported by all participants accompanied by our evaluation. 
The evaluation was made from_sumary sheets on which results are ranked and flagged. Copies of these sheets are enclosed. From them you can compare your results with those of other Laboratories. 
Medians were used as target values_in flagging results. This is because true values are unknown, and a panel of reference laboratories using proven bias-free methods, is not available. 
A glossary of terms used in our evaluation of results is enclosed. 
It is designated Appendix A. 
We would like to thank all participants in Study L-37 for their cooperation. Participants should recognize that their laboratory codes are confidential. Access to these codes is possible but only with the permission of the relevant laboratory head or program authority. Laboratory heads are encouraged to discuss the attached report openly with those who manage their prograns and those who use their laboratory data. 
Should you have any questions or coments regarding this study, please direct them to Nabil Arafat at the National Water Research Institute, telephone (905)336-4645. . 

‘In particular we urge any laboratory experiencing difficulty with a measurement to contact Nabil Arafat for referral to a laboratory which has demonstrated satisfactory performance. 
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The comments specific to your laboratory's performance are on the 
attached page. ‘ 

Sincerel yours, /m/~ 
John) awrence Co—Chairman Serge Villard Co-Chairman 

Attachments: (1) Laboratory Appraisal 
(2) Table 1 List of Samples 
(3) Table 2 Summary of Interlaboratory Medians 
(4) Table 3 Comparison of Laboratory Performance 
(5) Table 4 Relative Performance

_ 

(6) Table 5 Comparison of Interlaboratory Median 
Values Between Studies 

(7) List of Participants 
(8) Appendix A Glossary of Terms 
(9) Appendix 1 Laboratory data



TABLE 1 

LRTAP STUDY C37 
SAMPLE IDENTIFICATION LIST 

SAMPLE 
IDENTIFICATION 

Sample Description Sample Previous 
Usage 

SUPER-01 Lake Superior, 1999 L33,L35 

TROIS-02A Trois Rivieres, 1994 XIODE 

DD-11 Dorset Bog Water, 1993 L36 

TRKY-S4 wfigkey 
' 

mks; L25,L26,L27,L31, 
L34 

GRM-05 Grimsbf Rainwater; 1993 L36 

GRM-01 Grimsby Rainwater L25, L28, L29, L32, 
L34 

TRKY-94 Turkey Lakes & 
Gtimsbx Rainwater mix... ..1,994<.r,. 

110116 

AUD-05A Halls Lake, 1994 

GRM-07 Grimsby Rainwater, 1994 

AUD*O1A Plastic Lake. 1994



TABLE 2 

SUMMARY OF INTERLABORATORY MEDIAN VALUES FOR-LRTAP STUDY 0037 
SAMPLE NUMBER 

"PARAMETER -7 ------------------------------------------------------ --' ----------------------------- -- 
SUPER—01 TROIS-02A DD-11 TRXY—S4 GRM—05 GRM-01 TRK¥—94 
SAMPLE 1 SAMPLE 2 SAMPLE 3 SAMPLE 4 SAMPLE 5 SAMPLE 6 SAMPLE‘ 7 

Colour HAZEN UNIT 1.6400 37.000- 608.500 5.2500 2.6000 .2_5000 4-7500 
Specific Conductance» UMHO/CM 97.000 32.200 46.600 46.530 '22.800 118.000 401000 
ACIDITY TO PH 8.3 MG/LCAC03 1.4000‘ 1.7000 23.666 1.4400 1.4000 '6.5100 1.4500 
pH PH UNITS 7.8000 6.6000 4.1730 7.2750 , 6.9000 ‘4.2500= 7.0000 
Diss organic Carbon MG C/L 1.9000 6.0400 57.000 2.4500 .5900 1.6190 1.4500 
ALKALINITY—FIxED ENDPT. PH4.5 MG/L CACO3 42.900 6.7950 - 15.425 8.0750 — 8.8200 
ALKALINITY-GRAN,INPLEC,ExTRAP MG/L CACO3 41.890 4.8000 -5.1650 13.610 6.4000 —3.5800' 7.1000 GRAN TITRA ALK MG/LCAC03 42.110 5.1400 -3.8950 14.100 6.5000 —3.1950‘ 7.3000 Dias Inorg carbon MG C/L 10.260 1.5000 1.0500 3.6050 1.8700 .3000- 1.9800 Nitrate + Nitrite MG-N/L .3090 .0700 .0100 .1380 .3900 4.2200 .8500 Nitrate-IC mqN/L .2900 -0700 .0045~ .1400 .3970 4.2800 .8460 Ammonia MG NIL. .0050 .0290 .0800 .1000 .0590 .9000 .2860 Total Kjeldahl N MG N/L .1000 .2300 1.3850 .2240 .1085 1.0060 .3730 
Sodium, MG/L 1.3700 2.1940 .9300 .8235 .1115 .2000 .5510 Magnesium MG/L 2.8035 .6035 .5920 .6315 .5835 2.6885 .8240 Aluminum MG/L .0066 .0710 .5700 .0105 .0066 .1700 .0220 REACTIVE SILICA MG SI/L 1.1200 ‘ 2.0000 2.5305 1.8300 .2155 .1095 .7755 
SULFATE.IC METHOD MG/L 3.4500 4.5900 1.0265 5.8500 1.8700 23.150 5.7755 SULFATE NON IC METHODS MG/L 3.4700 5.0400 20.080 5.5750 1.8200 22.050 5.6250 CHLORIDE IC HG/L 1.4330 1.6680 .8950 . .3860 .2005 .9200 .4800 CHLORIDE NON-IC METHODS MG/L 1.5000 1.8000 3.7650 .4400- .2115 .9290 .5110 Potassium MG/L .5000 .5000 .4100 .2850 -1730 .3225 .1900 Calcium . MG/L 13.500 2;5550 2.8010 6.7600 258700 8.8000 4.6000 

AUD.-05A GRM—0—7 AUD—01A 
SAMPLE 8 SAMPLE 9 SAMPLE 10 

Colour HAZEN UNIT 4.0000 3.1700 2.0200 Specific Conductance. UMHO/CM 30.800 29.200 ’21.800 ACIDITY TO PH 8.3 MG/LCACO3 1.5100 1.5945 1.4300 pH 
, 

PH UNITS 6.7100~ 6.9950 6.2600 Dias Organic Carbon MG C/L 2.6450“ .1;0500 2.2000 
ALKALINITY-I-‘VIXED PI-M . 5 MG/L CACO3 4 . 8850 7 -4100 2 . 8250 ALKALINI'I'Y—GRAN, INFLEC, EXTRA? MG/L CACO3 3 . 2300 5 .8000 1 . 0000 GRAN TITRA ALK ‘MG/LCAC03 3.3850 5.8100 1.0090 Dias Inorg Carbon MG C/L 1.0150 1.6550 .5000 Nitrate + Nitrite MG N/L .0500 -5595 .0060 Nitrate—Ic mgN/L .0490 -5360 .0030 Ammonia. MG N/L .0171 .2900 .0170 Total Kjeldahl N MG NLL .1750 .4225 .1485 sodium MG/L .9495 .2770 .6000 Magnesium MG/L .6875 1.0000 .4760 Aluminum MG/L 

_ 
.0100 .0550 .0125 REACTIVE SILICA MG SI/L .6500 .0800 .3400 sULFATE.IC METHOD MG/L 6.8200 3.7460 5.9930 SULFATE NON IC METHODS MG/L 6.6950 3.3750 6.1500 CHLORIDE IC MG/L 1.0260 .4630 .5000 CHLORIDE NON Ic METHODS. MG/L 1 . 0685 . 4820 . 5.105 Potassium MG/L‘ .4645 .1505 .2300 Calcium ‘MG/L. 2.9200 2.6200 1.9500



TABLE 3 

coMPAR1soN or LA3oRAToR? PERFORMANCE (STUDY 0037) 
LRTAP 

BIAS FLAGS 

LAB N0. 03 No. or PERCENTAGE No. 03 No. or PERCENTAGE sM 03 
CODE PARAMETERS PARAMETERS 03 

7 

RESULTS ELAcs 03 4 31As 
ANALYZED BIASED PARAMETERS RANKE0 ASSIGNED RESULTS AND 3 

3_1A_sE0 PLAG01:-:0 PLA0s 
(3) (3) sc0RE 

L002 15 2 12.50 143 19 13.29 25.79 
L003 13 3 23.03» 124 24 19.35 42.43 
L004 13 4 30.77 123 20 15.53 45.39 
L005 4 1. 25.00 39 0 0.00 25.00 
L005 17 4 23.53 170 15 9.41 32.94 
L007 9 4 44.44 33 30 34.09 73.54 
L003 12 5 41.57 120 50 41.57 33.33 
L010 15 0 0.00 153 3 5.23 5.23 
L011 9 0 0.00 35 5 5.93 5.93 
L013 9 0 0.00 75 1 1.32 1.32 
L014 ’ 12 2 15.57 120 23 19.17 35.33 
L021 9 1 11.11 35 15 13.50 29.72 
L023 17 2 11.75 .141 15 10.54 22.40 
L024 14 3 21.43 134 20 14.93 35.35 
L029 14 4 23.57 137 31 22.53 51.20 
L030 14 2 14.29 137 20 14.50 23.33 
L031 13 4 22.22 174 24 13.79 35.02 
L032 15 3 20.00 141 23 15.31 35.31 
L033 14 4 23.57 119 12 10.03 33.55 
L034 11 4 35.35 109 24 22.02 53.33 
L047 5 3 50.00 41 34 32.93 142.93 
L049 15 3 20.00 150 37 24.57 44.57 
L057 9 5 55-57 33 35 40.91 107.53 
L051 10 0 0.00 99 2 2.02 2.02 
L053 15 1 5.25 153 17 10.75 17.01 
L073 2 0 0.00 20 0 0.00 0.00 
L073 2 1 50.00 20 1 5.00 55.00 
L031 13 2 15.33 130 24 13.45 33.35 
L032 15 4 25.00 155 34 21.79 45.79 
L035 5 0 0.00 55 2 3.57 3.57 
L033 12 4 33.33 113 21 . 17.30 51.13 
.L09O 11 0 0.00 103 5 4.53 4.53 
L091 15 2 13.33 145 7 4.79 13.13 
L093 15 5 40.00 147 25 17.01 57.01 
L094 15 2 12.50 150 33 20.52 33.12 
L099 15 4 25.57 137 9 5.57 33.24 
L102 14 3 21.43 132 13 13.54 35.05 
L104 4 2 50.00 36 16 44.44 94.44 
L109 9 0 0.00 33 1 1.14 1-14 
L112 3 0 0.00 23 1 3.57 3.57 
L114 7 1 14.29 51 13 29.51 43.79 
L115 15 3 53.33 139 34 ‘ 24.45 77.79 
L119 7 0 0.00 54 1 1.55 1.55 
L126 10 5 50.00 97 13. 13.55 73.55 
L123 13 7 33.39 157 47 23.14 57.03 

THE FOLLOWING PARAMETERS wERE USED IN TRE_ANALvs1s 2 

cond pa DOC ALxA—cR.1N GRAN ALK 010 
N03 /2 NH3 TKN Na Mg REAC s1 
so4 (NON-I cL (NON—IC K . ca N03 so4+1c 
CL-IC A1 ACIDITY ALKA-PE. P ACIDITY 

THE _FOLLOWI'NG PARAMETERS WERE EXCLUDED 
Colour



TABLE 3A 
cMPAR1s0N 0P LABORATORY PERFORMANCE (STUDY 0037) 

LRTAP 

BIAS FLAGS 

LAE No. OF No. OE“ PERCENTAGE No. OF NO. OF PERCENTAGE sun OF 
CODE PARAMETERS PARAMETERS or REsULTs FLAGS OF % BIAS 

ANALYZED 8IAsE0 PARAMETERS RANKED ASSIGNED RESULTS AND % 
EIASED ELAGGE0 PLAGs 
(%) (8) scoRE 

L073 2 0 0.00 20 0 0.00 0.00 
L109 9 0 0.00 88 1 1.14 1.14 
L013 9 0 0.00 76 1 1.32 1.32 
L119 *7 0 0.00 64 1 1.56 1.56 
L061 10 0 0.00 99 2 2.02 2.02 
L086 6 0 0.00 56 2 3.57 3.57 
L112 3 0 0.00 28 1 3.57 3.57 
L090 11 0 0.00 108 5 4.63 4.63 
L010 16 0 0.00 153 8 5.23 5.23 
L011 - 9 0 0.00 86 6 6.98 6.98 
L063 16 1 6.25 158 17 10.76 17.01 
L091 15 2 13.33 146 7 .4.79 18.13 
L023 17 2 11.76 141 15 10.64 22.40 
L005 4 1 25.00 39 0 0.00 25.00 
L002 16 2 12.50 143 19 13.29 25.79 
L030 14 2 14.29 137 20 14.60 28.88 
L021 9 1 11.11 86 16 18.60 29.72 
L006 17 4 23 53 170 16 9.41 32.94 
L094 16 2 12.50 160 33 20.62 33.12 
L099 15 4 26.67 137 9 6.57 33.24 
L081 13 2 15.38 130 24 18.46 33.85 
L102 14 3 21.43 132 18 13.64 35.06 
L014 12 2 16.67 120 23 19.17 35.83 
L031 18 4 22.22 174 24 13.79 36.02 
L032 15 3 20.00 141 23 16.31 36.31 
L024 14 3 21.43 

A 
134 20 14.93 36.35 

L033 14 4 28.57 119 12 10.08 38.66 
L003 13 3 23.08 124 24 19.35 42.43 
L114 7 1 14.29 61 18 29.51 43.79 
L049 15 3 20.00 150 37 24.67 44.67 
1L004 13 4 30.77 128 20 15.63 46.39 
L082 16 4 25.00 156 34 21.79 46.79 
L088 12 4 33.33 118 21 17.80 51.13 
L029 14 4 28.57 137 31 22.63 51.20 
L078 2 1 50.00 20 1 5.00 55.00 
L093 15 6 40.00 147 25 17.01 57.01 
L034 11 4 36.36 109 24 22.02 58.38 
L128 18 7 38.89 167 47 28.14 67.03 
‘L116 15 8 53.33 139 34 24.46 77.79 
L007 9 4 44.44 88 .30 34.09 78.54 
L126 10 6‘ 60.00 97 18 18.56 78.56 
L008 12 5 41.67 120 50 41.67 83.33 
L104 4 2 50.00 36 16 44.44 94.44 
L057 9 6 66.67 88 _36 40.91 107.58 
L047 5 3 60.00 41 34 82-93 142.93 

THE FOLLOWING PARAMETERS wERE USED IN TEE ANALYSIS 
Cqnd pH 00c ALKA—GR.1N GRAN ALR 01¢ 
N03 /2 NH3 TKN Na Mg REAG s1 
s04 (NON-I cL (NON—IC K Ca N03 S04-1c 
CL-Ic A1 Ac1pITT ALRA-PE. P ACIDITY 

THE FOLLOWING PARAMTERS WERE EXCLUDED 
Colour



1001.0 4 

SUMMARY OF STUDY 'I_O S'l‘JDY PERFORMANCE 

~~ 
0034 0035 0035 0031 

20.5 31.0 51.1 25.0 20.5 001-1000c'1001'9 
---- "-- 

21_.4 11.0 40.0 42,4 30.4 010000010 

L004 50.3 - 11.4 51.1 12.0 30.1 01 3.0.1 - - 45.4 25.1 

L005 22.0 33.3 15.5 30.5 32.5 11.1 10.2 3.4 10.5 5.5 32.4 33.3 21.1 25.0 22.0 001100001001 

1005 21.1 13.1 45.5 30.0 44.1 41.1 25.0 20.0 24.1 14.1 21.2 12,0 25.5 32.0 21.1 0000010 

L001 - 43.1 35.0 30.0 43.4 45.0 04.0 10.2 54.0 - 50.4 15.0 53-0 10.5 53.0 0000 

L000 - - 105.0 01.1 01.0 - 131.0 110.2 51.5 05.0 1 111.5 2 02.1 03.3 05.0 0000 1 

L010 50.0 34.2 02.0 115.4 53.1 42.7 62-5 59-3 54-5 5855 4342 32.3 41.5 .2125 5-2 S4-6 DDEBATE 

L011 12.0 50.2. 33 0 32.1 21.0 40.1 15.4 40.0 31.1 21.0 24.3 24.5 30.3 21.0 1.0 24.5 001100001001 

L013 1.0 3.5 4 0 ‘3.5 20.4 5.1 1.5 31.5 3.0 1.0 3.5 1.0 ‘1.0 41.0 1.3 3.0 001100001001. 0gLL 0000 

L5f3¢ - - - - - - - 9 ~ 40.4 1.0 3.0 .15.1 3.0 - 1.0 1001100001001. H0LL 0000 

0011 - .5 — - 55;0 50.1 35.0 - +15.0 50.0 45.5, 51.2 21.1 41.5 35.0 45.5 00000010 

L021 15.2 13.1 10.3 15.2‘ 54.2 31.2 15.3 33.1 25.0 53.4 33.1 10.3 32.0 41.3 20.1 20.1 00000010 

L012 13.5 41.0 5- 35.1 - 30.3 ,5.3 — - 55.0 31.1 - - - - :31.1 0000010 

L023 .20.5 02-5 13.3 53.0 40.1 35.0 45.1 44.4 55.0 20.5 25.0 51.5 40,0 25.4 22.4 44.4 00000010 

L024 20.1 15.1 40.3 35.0 20.3 22.1 22.0 24.11 11.5 5.0 25.1 4.3 25.1 20.4 35.4 24.1 s01IsF0C1001 

L025 21.0 14.0 30.0 23.2. 14.0 31.4 24.0 24.1 20.2 30.4 1.4 25.2 23.4 30.4 - 25.5 00000010 

L020 45.0 31.0 5 - 33.0 42.2 - 50.0 30.0 25.0 14.0 35.5 30.2 11.0 .51,2 34.1 00000010 

L030 22.2 13.4 50.1 31.0 3.4 13.3 .3.0 2.5 55.1 1.3 0.0 22.5 21.4 32.1 20.0 21.4 001100001001 

L031 34.1 10.0 15.0 42.0 - 23.0 34.4 35.0 23.3 23.0 22.2 35.1 52.2 41.1 35.0 34.5 0000010 

L032 53.3 4’ 51.0 102.2 51.5 44.5 _25.5 - 50.0 »31.1 25.1 41.1 55.3 11.0 30.0 44.5 100000010 

L033 20;0 1.5 15.2 0.1 25.4 50.0 55.5 31.0 20.3 15.1 _4.3 30.3 23.4 31.0 _30.1 25.4 000001: 

L030 12.4 2.2 51.4 21.0 24.5 10.0 25.0 53.0 41.5 25.1 20.5 11.0 51.0 41.5 50.4 41.5 0000010 

1041 04.0 04.5 - 101.0 — .00.5 130.0 04.3 - - - 05.1 00.5 130.4 142.0 00.5 0000 

L040 12;4 - 33.5 "3.0 50.0 55.2 15.2 21.2 21.1 51.1 101.0 53.0 5 - - 33.5 00000010 

L040 00.1 45.0 110:3 31.2 02.0 35.1 52.4 11.0 50.3 05.3 45.0. 34.5 44.4 02.5 44.1 50.3_ 00000010 

L051 20.0 15.0 53.1 - 54.0 .12.5 31.2 03.5 11.0 35.1 10.0 04.2 121.0 53.1 101.5 50.0 00000010 

L051 0.0 10.0 2.0 '12.1 120.4 2.2 13.2 11.4 2.1 1.0 1.0 3.1 «2.1 :3.1 2.0 2.24 1100001001. w0LL 0000 

L053 12.3 30.1 23.4 30.3 -10.0 11.4 41.0 30.2 31.5 _25.0 22.5 40.5 25.1 41.1 11.0 25.1 0000010“ M 

L013 10.0 0.0 10.5 1.0 5.0 0.0 0.0- 2.2 0.0 — 0.0 5 11.1 4.4 0.0 .1.0 001100001001. H0LL 0000 

L010 0.0 0.0 55.0 5.0 0.0 5.0 5.0 0.0 10.0 20.0 0.0 10.0 0.0 50.0 55.0 5.0 001100001001, HELL 0000 

L001. 31.5 .40.4 ,5.1 4.4 3.4 20.2, 4.2 35.1 10.2 33.0 23.1 3.0 23.1 '25.0 33.0 23.1 001100001001 

L002 42.0 21.0 54.1 51.0 30.5 35.1 24.1 24.0 15.4 35.4 31.0 5.0 21.2 25.4 45.0 35.0 00000010 

nos; - - . - - - - - 05.5 00.1 02.3 - - a - 02.3 0000 
- 55.3 0.1 41.0 25.0 30.1 52.0 33.5 33.2 34.0 25.2 31.0 1.0 10.0 43.5 32.1 10000010 

L000 2.1 3.4 42.3 31.3 20.3 30.0 21.3 35.0. 02.5 10.0% 11.3 - 51.5 41.1 51.1 33.5 

L000 4.2 - 42.1 25.0 40.0 25.0 25.0 11.1 1.5 44.5 20.1 33.5 0.3 15.5 4.5 25.0 00000010 . 

1001 31.5 .20.0 31.5 30.1 35.1 30.0 13.5 1.4 15.5 24.0 10.5 20.0 0.5 20.1 10.1 24.0 001100001001 

L002 40.0 32.0 20.0 40.0 50.0 52.5 50.3 15.0 - - - 1 _- - - .50.: 00000010 

L003 40.1 35.4 25.3 ~- - . - 
, 

- 13.0 53.0 54.0 21.4 30.1 33.3 51.0 30.1 00000010 

L004 24.1 55.1 40.0 40.5 20.3 55.5 50.1 04.4 53.3 14.0 10.0 31.1 52.1 31.0 33.1 52.1 00000010 

1005 23.0 34.5 - 13.0 25.4 32.5 12.5 25.2 45.3 14.0 35.5 - - - - 20.4 umnm010 
L005 51.2 5 55.0 10.0 51.5 05.0 113.3 112.2 01.0 115.0 110.0 - - . - 01.0 0000 

L001 0 — — - 03.0 - 10.5 -. 40.0 .- - - - 
. .e 2 10.5 0000 

L000 - - - - ~: 
. r 1 - 25.1 33.0 20.4 10.1 13.5 55.4 33.2 33.0 .u000001g 

L102 21.1 30.5 25.0 15.4 43.5 33.2 30.0 43.5 23.0 20.0 13.3 20.1 49.7 25.5 35.1 20.0 00000010 
L104 0.0 0.0 20.0 12.5 .3.5 35.1 0.0 25.0 0.0 102.0 132.1 0.0 0.0 01.0 04.4 412.5 001100001001 

L105 40.5 10.2 50.0 40.4 10.2 15.1 30.1 53.2 55.55 41.5 05.0 53.5 - - s 55.2 00000010 

L100 - 53.0 50.4 52.5 54.0 - 53.1 30.4 20.5 40.0 - 51.5 - 9 - 52.5 00000010 

L100 - 0.0 1.0 1.1 3.2 11.0 3.2 4,2 10.0 4.4 _5.0 5.1_ 12.3 20.2 1.1, 4.3 001100001001. u0LL L000 

L112 - - 51.3 10.0 13.3 20.0 13.3 25.1 25.1 0.0 13.3 21.4 10.0 13.0 3.5 13.0 001100001001
' 

L113 - - 00.4 105.3 14.3 41.1 51.0 03.0 53.0 - - - 4- - - 14.3 0000 

L114 e - - 15.0 45.1 01.1 10.0 54.0 05.0 15.4 54.3 55.1 42.0 51.3 43.0 51.0 00000010 

L115 - - - - - 43.3 15.1 3.1 15.4 10.2 - 42.5 41.5 40.0 11.0 .01.5 00000010 

L110 - - - - - 12.0 55.0 11.0 51.5 05.1 40.5 - - - - 53,0 aggggqg 

L110 . - - - — - 35.0 30.1 33.0 13.2 - 21.5 32.0 25.1 .1.5 20.0 00000010 
L120 - - - - - 55.0 33.3 01.1 45.1 51.0 42.4 - - V-, - 51.0 00000012 
L121 - - - - - - 42.0 40.0 - ,- 30.0 - 25.1 -* 40.0_ 10300001: 

L122 - - - - - - a 105.5 40.2 - 05.1 30.0 20.0 10. - 50.0
" 

L123 - - - 1- - - - — 03.0 110.0 101.5 we - - + 101.5 0000 _ 

L126 — - - e - — - 5 - - - 20.0 11.0 21.5 10.5 23.1 001100001001 
L121 - - - - - - - - - 42.1 25.2 22.4 10.0 g - 24.3 001100001001 

L120 - - - - 9 - ~ - - - - 54.0 40.0 50.0 51.0 52.0 0000 
L131 - - 5 - - - 5 - - - 5 - 15.1 - - - 

IEEEELKE . 

000100 22.2 22.3 35.4, 32.1 32.5 33.2 21.3 35.0 30.0 30.4 -25.2 31.0 32.0 32.1 35.0 

ms Pqntgkifis com: me sxcwb . . 

90,292’ 01089 16092 17092 56091 09092 20292 01091 06192 

00000 10010000 000 01001 0023 M 
00302 01002 05002 05105 01002 01102 11001 12001 14002 15001 
11001 10001 20001 15000 11000 05202 05103 05502 13091 01000 
01302 

00000 10010000 000 01001 0024 
00302 01002 05002 05202 01002 01102 01302 11001 12001 14002 
15001 17001 10001 20001 15000 11000 05103 05502 05104 01000

~



cones m_c_u'J01-:0 non s-rum! 0025 
00392 01092 06194 06202 07092 07192 07392 11091 12091 14092 

56303 
17001 19091 20091 16000 17000 06193 06002 06592 13091

1 

cones xucwnao ma STUDY 0026 
06194 06262 11091 12091 14092 16001 17001 19091 20091 01092 
07092 07192 16000 17000 00392 06002 06592 06193 13091 01090 
07392 

INQLUDED FOR S'flJDY 0027 
06194 06202 11091 12091 14092 16_001'1'_l001 19091 20091 01092 

:,;g92 07192 16000 17000 00392 06002 
06193 06592 13091 01090 

92 

conas INCLUDED FOR srunv 0029 , 

06194 06202 11091 12091 14092 16001 17001 19091 20091 01092 
07093 07192 16000 17000 00392 06002 06592 06193 07092 13091 
01090 07392 

cnnas 13010020 won swunv 0029 
06196 06202 11091 12091 14092 16001 17001 19091 20091 01092 
07393 07192 16000 17000 00392 06002 06592 06193 

07092 13091 
01 90 07392 

cones INCLUDED son STUDY 0030 7 

00392 01092 06190 06202 07092 07192 11091 12091 14092 16001 
17001 19091 20091 07093 16000 17000 06002 06193 06592 13091 
01090 07-392 

CODES INCLUDED FOR 91170‘! 0031 , 

00392 01092 06002 06193 06202 070092 07192 07392 11091 12091 
14092 16001 167001 19091 ‘20091 07093 16000 17000 06592 06194 
13091 01090

‘ 

cpnss rncnunab eon swunx 0032 
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CODES INCLUDED FOB STUDY 0033 
00392 01092 06002 06194 06282 06592 07092 07192 07392 11091 
12091 14092 16001 17001 19091 20091 07093 16000 17000 06193 
13091 01090 07492 . 

cones 1ncLn0a0_s0n swunv 0034 V» 
00392 01092 06002 06194 06262 07092 07192 07392 11091 12091 
14092 16001 17001 19091 20091 07093 16000 17000 06193 06592 
13091101090 

co0ss:1ucLu0:0 son 9100! 0035 0 

00392 01092 06002 06194 06202 06592 07092 07192 07392 11091 

323;: 3:03; 
16001 17001 19091 20091 07093 16000 17000 13091 

cnnas 1000030 eon swunv 0036 0 

00392 01092 06002 06194 06282 06592 07092 07192 07392 11091 
12091 14092 16001 17001 19091 20091 16000 17000 13091 07093 

‘01090 06193 

CODES INCDUDED FOR SITUDY 0037 ‘ 

00392 01092 06002 06194 06282 06592 07092 07192 07392 11091 
16001 17001 19091 20091 07093 16000 17000 13091 

";;:.;.;‘;;;;;:'33;;11;:3m;1.'3'.:.f..3f.‘.32‘.m:;'..'3:2.;.;;‘.aa:;..:'.:.'3'3'.,3';;,r;,;;.'.;;‘3-:,;,°,;'332;; 
--------- --------------- -- 

0029(1e-ran-92 ),0030(13-nnv-92 1.0031121-sap-92 ).0032(20—aAn593 1.0033119-M17193 150034119-9g03gg2?f12 
DE: '1 " 

0035(21-JAN-94 ):0036(10-[A77-94 ).0037[20-SBP-94 ):



TABLE 5 

COMPARISON OF INTERLABORATORY MEDIAN VALUES BETWEEN STUDIES 
------------------------------ —- 

PREVIOUS DATA (STUOY NO./SAMPLE NUMBER) 
LRTAP supzn-01 

PARAMETER ------------------------------------------------------------------------------------------------------ -- 
STUDY NO. 0033 0035 0037 AVG. ;STD. 
SAMPLE NO. 7 7 1 MED. DEV. 

Colour HAZEN UNIT 2.240 2.200 .1.640 2.027 .3355 Specific Conductance UMHO/CM 96.900 95.950 97.000 96.617 .5795 ACIDITY TO PH 8.3 MG/LCACO3 1.500- 1.190 .1.400 1.363 1582 
.DH EH UNITS 7.800 7.770 7.800 7.790 .0173 Dias Organic Carbon. HG C/L4 1.800 2.005 1.900 1.902 .1025 ALKALINITY-FIXED'ENDPT. PH4.5 MG/L CACO3 42.500 42.500 42.900 42.633 .2309 ALKALINITY-GRAN,INFLECVEXTRAP MG/L CACO3 41.685 41.000 41,890 41.525- 4661 GRAN TITRA ADK MG/LCAC03- 41.350» 41.800 42.110 41.753 .3821 D199 Inorg Carbon MG C/L 10.000 10.195 10.260 10.152 .1353 Nitrate + Nitrite MG N/L .325‘ .320 .309 .318“ .0082 Nitrate—IC mgN/L .320 .313 .290 .308 .0157 Ammonia HG NIL .005 002 .005 .004 .0017 Total Kjeldahl N MG N/L .102 .081 .100 094 0116 sodium HG/L '1.3S0 1.376 1.370 1_365 .0136 Magnesium MG/L 2.780 2.792 2.803 2 792 .0118 Aluminum ‘MGIL -006 .005 .007 .006 .0009 REACTIVE SILICA .MG SI/L 1.100 1.130 1 120 1.117 .0153 sULFATE.IC METHOD MG/L 3.480 3.500 3 450 3.477 .0252 -SULFATE NON IC METHODS -MG/L 3.400 3.497 3 470 3.456 :0501 CHLORIDE IC MG/L 1.428 1.417 1.433 1.426 .0081 CHLORIDE NON IC METHODS MGIL ' 1.400 1.500 1 500 1,467 .0577 ,Potassium MG/L .502 .505 .500 -502- -0025 Calcium MG/L 13.200 13.400 13.500 13.367 .1528 
DATES: 0033(19-MAY-93 ). 0035(2l-JAN-94 ), 0037120-SEP-94 ),



TABLE SA 
COHPARISON OP IN'.l'ERLABORA'IORY MEDIAN VALUES BE'.lWEBN STUDIES """"""""""""""""""""""""""""" " 

LRTAP TRKY-S4 
PARAMETER --------------- -—'- ---------------------------------------------- --, ----------------------------------- -- 

STUDY, no. 0025 0026 0027' 003-1 0034‘ 0037 AVG. 
SAMPLE N0. 0 2 10 7 5. 4 RED. 

co1our_ HAZBN UNIT 7.720 6.200 7.000 6.000 65.150 5.250 6.307 
Specific conductance UHHO/CH» 45.000 45.500 45.000 46.000 46.900 46.530 45.955 
GRAN 'AcIDI'l'Y In/L,cA'CO3 .430‘ 0.000 0.000 - - - .143 
AcrIDI'I"l -'10 PH 0.3 IISILCACO3 1.900 1.020 1.500 11.760 1.710 1.440 1.702 
pH -PH UNI'rs= 7.160 7.149 7.1300 -7.320 7.355 7.275 7.260 
?Diss organic Carbon, Ki C/L. 2.500 2.400 2.360‘ 2.200 2.265 2.450 2.362 
ALKALINITY-FIXED E:NDP'I'.. PR4.-5 Haj/L cAC03~ 14.565 14.900 15.000 14.960 ‘15.200- 1‘-5-.4-25 151.000 
ALl<AIsINI'I'Y-GRAN.INP.I.-BC.EX'1‘RAP In/L CACO3 13.400 13.700 13.590‘ 1{3.>5_00 13.050 133.610 13.622 
GRAN -TITRA ALI; K3/LCACO3 -13.395 13.700 13.700 13.600 13.050 14.100 13.737 
Diss Inorg, carbon M3 C/L 3.340 :3 .300 3.400 3.405 3.475 3 .605 3.434 
‘Nitrate + "Nitrite K: NIL .4103 .103 .1110 . .140 .143» .130 .123 
Nitrate-IC mgtvl/L - .- - .140 .:140 .140 .1149 
Ammonia HG NIL -049 .052 .051 .050 .005’ .100 5066 
"Fetal Kjeldahl N H; NIL .197 .200 .2050 .104 .213 .224 -204 
-sodium rm/L .:000 .014 ~ .000 .020 ‘.3020 .023 . 014 
Magnesium ‘min .610 .620 .«620 .626 .630 .631 .623 
Aluminum Marx. .1017 .007 .009 .010 .006 .011 .010 
REAc'1'IVBVsIl'.iICA us SI/L 15.015 1.000 1.000 ‘1 .000 1.000 1 .030» 1 .0017 
sUI.iPA'rE,Ic HE‘1‘HOD— K3/L 5.700 5_.-73,5 5.755‘ 5.030 5.030 5-.050 5.797 
SULI.-'.‘A'l‘E NON IC In-:11-tons H3/L. 5.025 6.000‘ 5.925 6:.,07.0 5.720 51.575: 5.052 
cl-mo_RI-DB IC PG/,L .390 .390. .370, .300 .397 .-306 .307 
CHLORIDE NON Ic 243111008 min. .402 .400 .455 .400 .390 .440 .420 
Potassium Kill. .200 .200 .207 .290 .295 .205 __.206 
calcium in/L 6.525 6.400 6.530 6.605 6.6235 6.760, 6.507 

STD. DEV. 

Colour 
‘ 

HAZEN UNIT £0506 
Speci fi'cv Conductance UNI-2010! . 6003 
‘GRAN _A'C,IDI,'1‘-Y no/Lcncoa .2403 
ACI'DI'I'-Y '10 PH 0.3 MG/LCACQ3 .1674 
PH PH UNITS .0050 
Dijss: Organic carbon ll: CH. .1130 
ALKALINITY-EfIxE7D~~ENDP'I'. PR4.-5 K:/L CACO3 .2902 
ALKALINI'1'Y—GRAN.INPLBC’.-,EX'1'RAP us/,L;cAco3 41.607 
GRAN TITRA ALK 06/LCAC03 .2301 
Di‘=ss Inorg Carbon in CIL .1109 
NIt‘rat'e + Nitrite K: N/_[. .0194 
Ni'trate- IC MN/L 0 .-0000 
Nllmonia )1: NIL .0214 
Total Kjeldahl N K: NIL .--0137 
sodium tn/L .0009 
Magnesium Main .0090 
A1‘-1"”-nll"|~ IE,/L .0039 
REACTIVE SILICA MG SI/L .10-125 
sum‘-‘ATE.—I,C Manson ’ HG/L .0467 
SUI§FATE« MJN VIC METHODS #311. .1042 
CHI.DRI~DEf IC’ HG/L .-00.71 
CHLORIDE NON IC METHODS )5/L .0369 
Potassium mm, .0953 Calcium Hall. .1002 
auras. oo2s(21—ssp-so ), 0026121-JAN-91 ), 0027I21~HA¥-91 ), ooa1Lz1-sap-92 ). ou34419-sap-93-y,~oo37(2o-s3p-94 ),
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GLOSSARY OF TERMS USED IN THE 
EVALUATION OF INTERLABORATORY RESULTS 
Satisfactory: Quite acceptable, ‘good results‘. 
Erratic: A set of results for a given characteristic is deemed erratic when both high and 
low flags are assigned. 
out of Control: An analytical system is said to be out of control when it has demonstrated 
the ability to perform adequately and produces an extreme result or results. For an 
example, consider this set of results obtained by laboratory #3 on total phosphorus for 
Study #24, 

1 9 9.5 -0.5 
2 5 4.5 o-.5 
3 2T 3 -.1 

4 8 3 o 
5 21" 2.5 -0.5 
5 9 a 1 
7 28 28 o 
e 13 17 1 
9 23 23.7 -0.7 

10 15 15 1 
11 35 35.8 -0.3 
12 75 78.7 -3.3 
13 S8 59 -1 
14 110 90 20 

Given the excellent results obtained on samples 1 through 13, the result on sample 14 
indicates that the analytical system was out of control. 

Bias: A set of results is said to be biased when the Ssets exhibits a tendency to be 
either higher or lower than some standard- the standard which has been used in the 
analysis of our studies thus far has been the performance of all other participating 
laboratories. The ranking procedure employed in testing for bias is described in W.J. 
Youden’s paper, ‘Ranking Laboratories by Round—Robin Tests‘ from $Precision Measurement 
and Calibrations, H.H, Ku, Editor, NBS Special Publication 300-Volume 1, U.S. Government 
Printing Office, Washington, D.C., 1969. In this paper, Youden established the rationale 
for evaluating laboratories’ performance by ranking results. In our use of the procedure 
there is about 1 chance in 20 of deeming a set of results biased when in fact it is not, 
that is, =0.05 
W: A 'W' code is used with a reported result when no measurement was possible due to no 
response of the instrument to the sample. The 'W' is preceded" by the smallest 
determinative division that can be used in the units used in reporting. 
T: The ET‘ code is used with values between the Criterion of Detection and the 'W' value. 
The Criterion of Detection is commonly thought of by many as the limit of detection. 

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

For example: Suppose that the lower limit for_use of_basic acceptable error has been set 
a 10 ug/L and the basic acceptable error is 1.0 ug/L, if a target (median) value for a 
sample is 5 ug/L, then any reported result within the range 5+ 1.0 or 4.0 to 6.0 ug/L 
would be considered acceptable. 

since for almost all substances it appears that the variability of results increases in 
concentration, an allowance is made for the increased variability for those samples whose



target values are above the lower limit for use of basic acceptable error. The allowance 
‘is added to the basic acceptable _error, and it is calculated by multiplying the 
Sconcentration error increments by the difference between the target value and the lower 
limit for use of basic acceptable error. 

For example: If a target value for a sample is 21 ug/L, and the lower limit for use of 
basic accepteble error is 10 ug/L, the difference between them is 21—10=11 ug/L. 
Multiplying the difference by the concentration increment, 11 ug/L x 0.10, gives 1.1 ug/L 
to determine the acceptable difference 21.0 +2.1 or 18.9 to 23.1 ug/L would be considered 
acceptable and would not be flagged. 

In general, the values chosen for the basic acceptable error and the concentration error 
increment are selected so than several of the participating laboratories will have 
demonstrated the ability to do the analyses satisfactorily. In a sense these values 
represent state of the art for analysis of the Round-Robin samples. 

Flag: A result is flagged H high when its value is greater than the median (target) value 
plus the acceptable difference but not greater than the median plus 1.5 times; a result 
greater then 1.5 times the acceptable difference is flagged with VH (very high). 
Similarly, a result less than the median minus 1.5 times the acceptable difference is 
flagged L (low). A lower result is flagged VL (very low). 

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

APPENDIX A: GLOSSARY OF TERMS 
Reference: 1983 ASTM Volume 11.01 water 1, Section II.PQ D4210-83
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L030 5.0 7.50 ‘SL6 .10.00- 3.0 « 1.00 2-2 smoo 
L047 13.01 3.00. ' 13501 4.00. 3.01 45.00: 3.01 0.00 
L057 ' 5.. ‘ 7:50 -2.1 2.002 2.1 2.00 2.17 4.00 
-L063 4.5 5.00 .4.5 7-00. 4.0 9.00» 3.5. 9500 
L086 5.003 7.50 -5;0 j~ 9.00 4.0 9.00 350w 30;00 — — - 5 

:L091 :5. .7-50 _4. 
_ 

5.50 4. 9-00_ 1. 2.00 
L 99f 0.00rvL 1100 -,0.00 L» 1.00 0.00 L 1.00 0.00 1x00 
L112 .5;40- -10.00 4;a4 . 0.00 3.34 6:00 2.02 5-00. 
L128 -5.0w 0.00 5-0w' 0-00 540w 0.00 5.0w - 0.00 
-MEDIAN ' 

.
-

.



LRTAP STUDY 0037 
000005100: 00392 Specific Cbnductance 

LRTAP STUDY NO. 

SAMPLE 
REPORTED 

LAB NO VALUE 
L002 97.4 
L003 , 96. 
L004 94.1 
L005 .90.0« 
L006 94-9 
L007 .94 0 
L008: 03.0 EL 
L010 97;2 
L011 96.1. 
.L014 97. 
L021 97.6 
L023 .97.4 
L024 92. vL 
L029 97.9 
L030 100. 
L031 97. 
L032 99.3 
«L033 99.5 
L034 .96. 
L047 116. an 
L049 86.7 EL 
L057 107. an 
L061 964} 
L063 . 90.75 
L073 97.2 
0070 93.7 L 
L001 93.1 L 
L082 94.3 
L006 95.5 
L000 90-735 

.L090 101. H 
L091 101. 0 L093 97.5 
L094 97.9 
L099 95.5 
L102 99.7 
L109 97.30 
L112 96.2 
L114 95.4 
L116 96.0 
L128 -09.4 EL 
000100 
come. 97.0000 

14.50 
41.00 

37 MAJOR IONS IN WATER 

LOER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR=10.0000 

REPORTED 
VALUE 

32.18 
31.8 
:30...'7,0 
29.1 vL 

32.2000 

0012 sunmnav 
UHHO/CM

2 
REPORTED 
VALUE 

38.00 46 6 
17.00 47 
9.50. 47 8 
22.00 47.6 
22.00 47.4 
1.00 4016 5L’ 

17.00 46. 
17.00 

. 
47.0 

22.00 47 7 
8.00 46 

22.00 46.8 
29.00 42.3 VL 
6 50 46.3 

34.00 47.8 
26.50 48.5 
34.00 46 

40.00 50.0 vu 
14.50 46.3 
31.50 46 1 
25.00 47.3 
5.00 46.0 
6.50 47.9 
9.50 46.2 
29.00 47.5 
36.00 40 09 
31 50 46.4 
30.00 49.1 H 
26.50 43.0 L 
30.00 46.3 
22 00 47.0 
29.00 47.7 
19 00 46.40 
12.50 45.6 
14.50 47.9 
4.00 45.4 
.2 00 42.0 EL 

46.6000 

BASIC ACCEPTABLE 50aon= 1.4000 

AQUATIC ECOSYSTEM_PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON-ONTARIO 

CONCENTRATION ERROR-INCRENENT= 

« 4 5 
REPORTED REPORTED 

> REPORTED VALUE RAN VALUE RANK VALUE 
46.0 23.50 23.3 32 50 

_ 
120. 

46 12.00 23. 27.00 110. 
46 3 15.00 22 6 17.50 121.5 
47 0 27.50 22 7 19.50 119 9 
46 6 22.00 23.0 27.00 116.1 46.0 12.00 22.5 14.50 116.1 . 

40.3 EL 1.00 19.7 vL 1.00 103.5 EL 
47.9 37.00 23.0 37.50 117. 
45.3 0.00 22.9 23 00 115. 
47. 27 50 23. 27.00 116. 
47 0 27.50 22.0 21.00 119.9 
46 3 15.00 22.3 11.00 123. n 
45, 4.00 22. 0.50 112. vL 47.0 27.50 22.9 23.00 117.0 
46 9 25.00 23.1 30.50 114. L 46 0 12.00 21.5 5.00 119. 47.5 32.00 23.0 37.50 120. 47.1 30.00 23.0 27.00 

_ 
121.1 

40. 30.00 24. 39.00 116. 
.54. an 41.00 26. vu 41.00 134. an -42.1:sL 2.50 20.9 L 4.00 101. EL 49.4.0. 40.00 25.5 vu 40.00 121. 46.3 15.00~ 22.7‘ 19 50 110.2 
47.0 .35.50 23.5 34 50 110.3 
47.7 33.00 22.4 12 50 117.3 453 000 213 700 n43 
45.3 .0.0o 22.4 12.50 119. 45.7 i10.00— 22.2. 10.00 110.6 46.5 20.00 22.9 23.00 119.0 47.75 34.00 23.5— 34 50 120.65 47.3 31.00 23.1 30.50. 110. 49.1 H’ 39.00 23.6. 36 00 124. vn 
46.4 10.00 »23.0 .27.00 117.1 46.4 10.00 23.3 32-50 119.4 
45.2 6.00 22.0 0.50 117 7 47.0 35.50_ 20.3 L 2.00 112.0 vL 46.53 21.00 22.50- 16.00 115.0 
46.4 10.00 22.6 .17.50 116.4 
46.0 23.50 22.5 . 14.50 110.0 
45.10 5.00 21.6 _6.00= 110.1 
42.1 EL 2.50 20.4 L 3.00 ‘106. 0L 

46.5300 22.0000» 110.0000‘ 

u02I5



PARAMETER: 00392 Specific Conductance 
SAMPLE 
LAB NO 
L002 
L003 
L004 
L005 
L005 
L007 
L000 
L010 
L011 
L014 
L021 
L023 
L024 
L029 
L030 
L031 . 

L032 
L033 
L034 
L047 
L049 
L057 
L051 
L053 
L073 
L070 
L001 
L002 
L086 
L000 
L090 
L091 
L093 
L094 
L099 
L102 
L109 
L112 
‘L114 
L116 
L128 
MEDIAN 
CONC. 

REPORTED 
VALUE 

34.5 EL 

39.5 
40.12 
39.5 
40.2 
30.4 
35-3 VL 

4020000

0 
0590131301 
VALUE —RANK 

31.0 35.50 
31. 24.00 
29.5 5.50 
30.0 20 00 
-31 1 25 50 
30.3 11 00 
25.5 EL 1.00 
31.7‘ 33 50 
30.7 17.50 
31. 24.00 
31.1 25.50 
30.4 12.50 
30. 10.00 
32.7 0 39.00 
30.0 20 00 
29.9 9.00 
31.3 31.00 
31.4 32.00 
31. 24.00 
35. 001 41.00 
20.7 L 4.00 
32.9 0 40.00 
30.5 15.50 
31.0 35.50 
30.0 20.00 
29.0 .0.00 
30.4 12 50 
29.7 7.00 
30.9 22.00 
31.05- 37.00 
31.2 29.50 
32.3 30.00 
31.2 29.50 
31.7 533.50 
30.5 14.00 
20.4 L 3.00 
31.121 20 00 
30.5 15.50 
30.7 17.50 
29.5 5.50 
27.2 vL 2.00 

30.0000 

UMHO/CM
9 

VREPORTED 
VALUE RANK 
30.2 35 00 
29. 17 50 
20.2 10 00 
20.4 12.00 
29.3. 25 00 
32.5 vn 40.00 
25.3 BL 1-00 
29.9 32 00 
29.3 25.00 
30. 34 00 
29.2 21.00 
20.5 13.00 
29. 17.50 
30.0 34.00 
20.9 15.50 
20.0 7.50 
30.0 30.00 
29.5 20.50 
30. 34.00 
35. 00‘ 41.00 
26.5-L 4.00 
31.9 H 39.00 
20.9 15.50 
29.0 30.00 
29.1 19.00 
20.0 7.50 
20.0 7.50 
20.3 11.00 
29.4 27.00 
29.005 31.00 
29.3 25.00 
30.4 37.00 
29.2 21 00 
29.5 20.50 
27.9 5.00 
25.3 vL 3.00 
.29.20 23.00 
20.0 14.00 
29.2 21.00 
20.00. 7.50 
'25 9 vL 2.00 
29.2000 

10 . 

REPORTED 
VALUE RANK 
22.5 34.50 
22. 25.00 
20.0 V5.00 
21.0 20.00 
22.1 29.50 
21.5 12 00 
10.0 vL 1.00 
22.9 37.00 
21.7 17.50 
22. 25.00 
21.7 17.50 ZL8 2m00 
22. 25.00 
24.1 H 39.00 
22.4 32 50 
20.4 5.00 
21.5 15.00 
21.9 22.50 
22. 25.00 
25. an 41-00 
20.2 3.50 
24.7 vs 40.00 
22.0 25 00 
22.5 34.50 
21.0 20.00 
20.9 7.00 
21.5 12.00 
21.1 0.50 
21.9 22.50 
22.575 35.00 
-21.2 10.00 
22.4 32.50 
22.1 29 50 
123.1 30.00 
21.5 15.00 
20.2 3.50 
.22.20 31.00 
21.5 12.00 
21.5 15.00 
21.1 0 50 
19.4 L 

21.8000



TOTAL 
LAB NO. RANK 
L002 313.50 
L003 203 50 
L004 172.00 
L005 217.50 
-L006 222.00 3 

L007 144.50 
L000 11.00 
L010 311.00 
L011 161.00 
L014 - 210.50 
L021 240.00 
L023 1203.50 
L024 102.50 
L029 . 207.50 
L030’ 210.50 
L031 . 120.50 
L032 323.50 
L033 300100 
L034 252.00 
=L047 410.00 
L049 20.00 
_L057 395 00 
L061 170.50 
L063 305 00 
L073 224.50 
L070 74.00 
L001 141.50 
L002 113.50 
L006 235.50 
L000 349.50 
L090 262-00 
L091 376.50 
L093 210 50 
L094 303150 
L099 1131-50 
L102 164.50 
L109 214.50 
L112 145.50 
L114 199.50 
L116 91.00 
L120 25.50 
OVERALL AVERAGE 
RANK IS 

‘ TOTAL 
LAB NO. RANK 
L000 11.00 
L120 25.50 
L049 20.00 
L070 574.00 
;L116' 91100 
L024. 102.50 
L002. 113-50 
L031 120.50 
.L099 131.50 
L001 141.50 
L007 144.50 
L112 145.50 
L011 161.00 
L102 154.50 
L004 172-00 
L061 170.50 

_AVERAGE 
RANK 
31.350 
20.350 
17.200 
21.750 
22.200 
14.450 
1.100 

31.100 
16.100 
21.050 
24.000 
20.350 
10.250 
20.750 
21.050 
12.050 
32.350 
30.000 
25.200 
41.000 
.2.000 
39.500 
17.050 
30.500 
22.450 
7.400 

14.150 
11.350: 
23.550 319% 
26.200 
37.650 » 

21.050 
30.350 
13.150 
15.450 
21.450 
14.550 
19.950 
9.100 
2.550 

21.000 

AVERAGE 
RANK 
1.100 
2;550 
21000 
7.400 
9.100 
10.250 
11.350 
12,050 
134150 
14.150 
14.450 
141550 
16.100 
16.450 
17.200 
17.050 

N0.0F-SAMPLES 
RANKED 

NO.QF'SAHPLES 
-RANKBD 

SUMARY OP 
FLAGGING 

VH 
ELELELELVLELELELELVL

H 
VL. vL 

VL L 

EHBHEHBHVHEHEHEHEHEH 
ELL ELELL ELVLL L 
BHEHVHH VH VHH H VH 

L VL L VL 

ELVLELELL‘ELVLVLVLL 

SUHMARY'0F 
FLAGGING 
BLELELELVLELELELELVL 
BLVLEEELLELVLVLVLL 
ELLELELLELVLLL
L 
VLVL

L 
VH 

LVBLVL 

BIAS STATEMENT 

BIASED LOW 

BIASED HIGH 
010500 Lw 
013500 HIGH 

BIASED LOW 

BIASBD HIGH 
EIASED HIGH 

BIASED LOW 
BIASED LOW 

BIAS STATEMENT 
BIASED-LW 
BIASED»LOW 
BIASED LOW 
.BIASED'LOW 
BIASED_LOW 

METHOD CODING 

02041
_ CPQOOZEZ 

02041 
RADIOMETER 
>METER 
AUTO COND METER-‘ 

'RADIOHETER 25c 
POTENTIOMETRIC 
couo METER 
cohn METER 25c 

inicrocell 
Radiometer 22 
.Meter 
Zfileccropocw 
Cond: Méter 
wheat. B:idge 
YSI METER 25 
>251 coma 
com). 145150 
METER 
’aAo10M515R RADIOETER 
anarnorom. 
~con0.us1aa 

METHOD OODING 
METER 
COND:HBTER 
Radiometer 22 
ELECTROEOT. 
CORD METER 
Electrppqt. 
METER 
Mater 
RADIOHETER 

CPQODZEZ



L114 199.50 19.950 10 
L023 203.50 20.350 10 H POTENTIOMETRIC 
L003 '203:50 20.350 10 02041 ' 

L030 210q50 21.050 I0 VLL COND'METER 25C 
L109 214.50 21.450 10 RADIOMETER 
L005 217.50 21.750 10 02041 
L014 218.50 21.850 10 
L093 218.50 21.850 10 L YSI COND 
L006 222300 22u200 10 RADIOMETER 
L073 224.50 22.450 10 

_ Microcell 
L086 235.50 23.550 10 . Cond. Meter 
L021 240.00 24.000 10 RADIOMETER 25C 
L034 252500 25.200 10 
L090 262.00 26.200 10 H YSI METER 25 
L029 287.50 .28.750 10 ‘HH 
L094 303.50 30.350 10 COND. METER 
L053’ 305.00 30.500 10. 
L033 308.00 30.800 10 

_

V 

L010 311.00 31.100 10 AUTO COND METER 
L002 313.50 31.350 10 
=L032 323.50 32.350 10 V L088 349.50 34.950 10 "' BIASED HIGH .Hheat. Bridge 
L091 376,50v 37.650 10 HHHVH BIASED HIGH 
L057" 395.00 39.500 10 EHEHVHHVHVHHHVH ’ BIASED HIGH 
-L047 410.00 _41.000 10 EHEHEHEHVHEHEHEHEHEH BIASED HIGH 
’GVERALL AVERAGE 
RANK IS . 21.000 

Specific Conductance



LRTAP STUDY 0037 
PARAMETER: 01089 GRAN ACIDI-TY 

LRTAP STUDY NO. 37 MAJOR‘ IONS IN HATER 

IDWER LIMIT FOR USE OF BASIC ACCEPTABLE -ERROR: 1.58000 

SAMPLE 
. Aaapoamsn 

LAB NO VVALUE 
L032 .444 
MEDIAN 
CONC. 

SAMPLE 
REPORTED 

LAB NO VALUE 
L032 .522 
MEDIAN 
CONC. 

TOTAL 
LAB N0. RANK 
L032 10000 
ovaaann AVERAGE 
RANK IS 

TOTAL 
.LAn No. RANK 
‘L032 10.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
1.000" 

1.000 

AVERAGE 
RANK 
1.000 

1 .000 

REPORTED 
VALUE 

REPORTED 
VALUE 

No.09 SAMPLES 
RANKED 

10 

NO . OE ‘SAMPLES 
RANKED 

‘-10 

DATA SUMMARY 
MG I LCAC03 

RE PORTED 

REPORTED 
VALUE 

suNMAny or 
PLAGGING 

SUMMAR¥ or 
FLAGGING 

BASIC ACCEPTABLE ERROR: 

AQUATIC ECOSYSTEM PROWECTION BRANCH 
NATIONAL WATER RESEARCH‘ INSTITUTE 
BURLINGTON ONTARIO 

.4400 CONCENTRATION ERROR INCREHENT= 

4 s 
aapoarso .‘ nspoarso aspoawan. 
VALUE RANK VALUE RANK VALUE 

.545 “1.o0 £558 1300 5.208 

, 
10 

REPORTED 
VALUE RANK 

.505 1,00 

BIAS STATEMENT’ 

BIAS STATEMENT 

GRAN AC-IDITY 

METHOD CODING 

METHOD CODING



LRTAP -STUDY 0037 DATA SUMMARY 
PARAMETER: 01090 ACIDITY TO PH 8.3 MG/LCACO3 AQUATIC ECOSYSTEM PROTECTION ‘BRANCH 

NATIoNAL WATER REsEARcR INSTITUTE 
V 

BURLINGTON ONTARIO 
LRTAP STUDY NO. 37 MAJOR IONS IN WATER . 

L0wER LIMIT FOR USE or EAsIc ACCEPTABLE ERROR: 1,0000 nAsIc ACCEPTABLE ERROR: .5000 ‘CONCENTRATION ERRDR INCREMENT= .5000 

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

LAD No VALUE -RANK 
1 VALUE RANK VALUE RANK VALUE RANK VALUE- RANK ’VALuE RANK 

L011 1.42 4.00 2417 4.00 25.0 5.00 1.42 2.00 1.42 4 00 6u61 4.00 
L023 1.0 1.00 1,6 2.00 23.5 3.00 1.2 1.00 1.1 1-00 6.4 2:00 
L057 1.4 3100 3,1 VH 5.00 21:9 1,00~ 1.6 4.00 1.4 33200 6.0 1.00 
L063 »2;433 R 5.00 1.341 1.00 23.332 4.00 2.532 VH 5.00 1.539 5;00 7.100 5.00 
L082 1.32 2-00 1.70 3.00 25.12 6.00 1.44 3.00 1.39 2 00 6-41 3.00 L123 2.0w 0.00 2.0w 0.00 23.0 2.00 2.0w 0.00 2,0w 0.00 

_ 
7.7 6.00 

MEDIAN - 

coNc. ' 1.4000 1.7000 23u6660 1.4400 1.4000 6.5100 

SAMPLE 7 3 
' 

9 10 
REPORTED REPORTED ‘REPORTED ‘REPORTED 

LAB No VALUE RANK VALUE RANK VALUE ‘RANK VALUE RANK 
L011. 1.42. 2.00 1.51 3.00 1.60 4.00 1.42 2.00 
L023 1-3 1.00 1,3 1.00 1.1 1.00 ‘,1.4 ‘1.00 
L057 1.8 . 5.00 1.9 5.00 2.11 5300 1.5 4.00 
L063 1.707 4.00 1.539 4.00 1.509 3100 .1.539 5.00 
L082 1.45 _3.00 1.41 2.00 1.40 2.00 .1.43 13.00 
L128 - 2.0w 0.00 2.0w 0.00 3.80 EH 6.00 2.0w 0.00 
MEDIAN '

. 

coNc. 1.4500 115100 105945 1.4300 

TOTAL AVERAGE NO ._OF SAMPLES ‘SUMMARY OF 
LAB NO. RANK RANK RANKED FLAGGING BIAS STATEMENT METHOD CODING 
L011 34.00 3-.400 10

_ D023 14 . 00 1 . 400 10 BIASED LOW POTENTIOMETRIC 
L057 36'."00 3.600 10 VII 
L063 41.00 4.100 10 H VH

> L082 29 . 00 21.900 10 Blectropot . 

L128 14 . 00 4 . 667 3 EH INSUFFICIENT DATA TITRATION 
.oVERALL AVERAGE 
RANK IS 3 .170 

TOTAL AVERAGE: NO. OF SAMPLES SUMMARY OF‘ 
LAB NO. RANK RANK RANKED FLAGG ING BIAS STATEMENT METHOD CODING 
L023 14.00 1.400 10 BIASED LOW POTENTIOMETRIC 
L082 29 . 00' 2-. 900 1'0 Electropot . 

L011 34 . 00 3 .1400 110 
L057 35;. 00 3 . 600 10 V}! 
L063 41.00 4.100 10 HVH 
L128 14 . 00 4 .667 3 EH INSUPFICIENT DATA TITRATION 
oVERALL AVERAGE 
RANK Is 3.170



LAB No. 
L002 
L003 
L004 
.L00s 
L007 
L000 
rL01o 
L011 
L013 
L014 
L021 
L023 
L024 
L029 
L030 
L031 
L032 
L033 
L034 
L047 
L049 
L057 
L061 
L053 
L073 
L070 
L001 
L002 
;L086 
L088 
:1-209.0‘ 
L091 
:L093 
L094 
vL099 
L109 
L112 
L114 
L116 
L119 
L120 
OVERALL AVERAGE 
RANK IS 

TOTAL 
;RANK~ 

223050 
273.50 
221.00 
59.50 

388.00 
47.00 

156.00 
155.50 
51.00 

385.50 
70.50 
78500 

280.50 
293.00 
158.50 
,207.50 
’263.00 
197.00 
274.00 
109_. 50 
92.50 

331.50 
303.00 

W161.00 
215.50 
195100 
305.50 
232.00 
107.50 
143.00 
193.00 
139.00 
109.00 
105.50 
293.50 
240.00 
214.00 
154.00 
222.00 
211.00 

A 

213.50 

AVERAGE 
RANK 
22.350 
27.350 
.22.100 
5.950 

30.000 
.4.700 
15.500 
15.550 
25.500 
30.550 
0.013 
7.000 

20.050 
29.300 
15.050 
20.750 
26.300 
21.009 
27.400 
10.950 
9.250 

33.150 
730.300 
16.100 
21.550 
19.500 
30.550 
23.200 
10.750 
14.300 
19.300 
13.900 
10.900 
10.550 
29.350 
24.000 
21.400 
15.400 
22.200 
21.100 
21.350 

20.456 

NO . OF SAMPLES 
RANKED 

SUMMARY OF 
FLAGG IN_G

H 

H L 
L L L [3 

EH H EH 
ELELELEDELELELELEL 

EL 

H EH VHEH VHVHVHEH 
EL VLVLVL 
L L L

H 
H vu VH 

. 

_L 

an H L 

EL ‘EL ELELBL 
VL ‘EL L L L 

H H =0 H H 
VH H 

ELVH EL EL VEH- 

'H H H H H‘H 

B IAS STATEMENT 

BIASED LUII 
BIASED HIGH 
BIASED LOW 

INSUEFICIENT DATA 
BIASED HIGH 
BIASED‘ LOW 

BIASED LOW 
BIASED‘ H-IGH- 

"METHOD conxnc 
‘UHSTIRRED 
10301: srxanan 
c2Q004s0 
RA0IoME1ER:sTIRRa0 
STIRRED 
AUTO PH/ALK SYS.XS 
STIRRED 

ROSS: STIRRED 
ELECTROMETRIC 
RADIOMETER pH ; STIR 
pH METER: STIRRED 
NON AGITE 

'Comb1nedvB1ec. 
Fisher 22 
Electropot. 
pH- Meter 
Automated 
pH- METER 
pH. METER 
IONALYZ ER 
METER » 

RADIOMETER 
HACH ..COMB ..ELE 
sLEc1aopom. 
srraxan 
pH METER UNST 

11

~



LAB NO. RANK 
L003 47.00 
-L006 59.50 
:L023 73 00 
L021 70.50 
L049 92.50 
L086 107.50 
L093 109.00 
L047 109 50 
L091 139.00 
L088 143.00 
'L114 154,00 
L011 155.50 
L010 156.00 
L030. 156.50 
L063 161.00 
L094 186 50 
L090» 193 .00 
L070- 195.00 
L031 207.50 
Lf19' 211 00 
5Lr2e‘ 213.50 
L112* 214 00 
L073 215.50 
L033 197-00 
L004 221.00 
L116 222.00 
L002 223 50 
L002 232.00 
L109 240.00 
L013 51.00 
L032 263 00 
L003 273.50 
L034 274.00 
L024- 200.50 
L029 293.00 
L099 293.50 
L061 303.00 
L031 305.50 
L057 331.50 
L014 335.50 
L007 330.00 
OVERALL AVERAGE 
RANK IS ' 

30.550 
_3e-a00 

20.456 

No.05-sAMPL5s 
RANKED 

10 
10 
10 

summnaz or 
PLAGGING 
ELELELELELELELELEL 
LLLL 
LLL 
ELVLVLVL 
VLELLLL 
L
L 
ELELELELEL 
L

. LVH 
EL 

ELVHELELVLH

L
H 
EHELELH 

EHHL 
HL
H 

BIAS STATEMENT 
BIASED LOW 
BIASED LOW 
BIASED LOW 
BIASED LOW 

INSUFFICIENT DATA 

BIASED HIGH 
BIASED HIGH 
BIASED HIGH 

pH 

METHOD CODING 
STIRRED 
RADIOMETER1STIRRED 
ELECTROMETRIC 
ROSS: STIRRED 
pH Meter 
pH METER 

Automated 
*STIRRED 
.AUTO PH/ALK SYS.;S 
pH METER: STIRRED 
IONALYZER 
pH.METER 
Fisher 22 
Noy=nc1TE 
STIRRED 
pH METER UNST 
HACH.COMBqELE 
Combined Elec. 
CEQ004E0 
ELECTBOPOT; 
UNSTIRRED 
Electropot. 
RADIOMETER 

10301; swzaaan 
RADIOMETER'pH:STIR 
METER

12



L033 1-10 5.00 2.50 7.00 .73 5.00 1.99 6.00 L034 2-4 vH 22.00 -3.3 H_ 21.00 1.8 H 19.50 2.8 H‘ 20.00 L049 .97 3.00 2.51 8.00 .67 4.00 1.54 L 1.00 L063 1.49 12.00 2.66 12.00 1.05 11-00 2.16 11.00 L081 1.40 10.00 3.40 H 22.00 1.0 9.50 2.30 15.50 L082 .70 L 1.00 2.10 1.00 .39 L 1.00 2.20 12.00 L091 1.60 14.00 2.73 14.00 1.15 14.00 2.27 13.50 L093 1.66 15.00 2.75 15.00 1.07 12-00 2.27 13.50 L094 1.57 - 13.00 2.951 18.00 1.63 H 18.00 3.18 vH 22.00 L099 1.70 16.50 2.92 17.00 1.28 15.00 2.43 18.00 L102 1.10 5.00 2.20 3.00 1-0w 0.00 1.80 4.50 L116 .93 2.00 2.17 2.00 -57 2.00 1.67 2.00 L128 1.79 18.00 2.83 16.00 1.40 17.00 2.35 17.00 MEDIAN 
couc. 1.4500» 2.6450 1.0500 2.2000 

TomAL AVERAGE NOLOF SAMPLES SUMMARY or LAB ND. HANK RANK RANKED FLAGGING 8IAs STATEMENT METHOD conruc 
L002 66.50 6.650 10 ‘EL 
L003 145.50 14.550 10 L H EH sH1uA0zu L004 95.00 9.500 10 SH L - 

L005 100.50 10.050 10. 06104 L006 88.50 8.850 10 . A0woANALyssa L010 154.50 15.450 10 EH COMBUSTION-IR L014 175.00 17-500 10 EHVHH L023 68.00 22.667 3 EHEH EH INSUFFICIENT DATA IR ANALYZER L031 36.00 3.600 10 ELL a1AsE0 Low counucrxv L032 127.00 14.111 9 vLL H vH -L033 72.00 7.200 10
A L034 189.00 18.900 10 H EHVHH VHH H H ‘ BIASED HIGH L049 136.00 3.600 . 10 L VLELL L L A BIASED Low L063 104.00 10.400 10 

L081 120.50 12.050 10 BL H c¢1oz1mec:ic A L082 54.50- 5.450 10 vL EHVLL L, L BIASED Low AA Technicon . L091 128.00 12.800 10
4 L093 155.00 15.500 10 RH‘ ' uoHaHANN L094 172.00 17.200 10 ' H H vH H VH peas.oxxn. L099 153,00 15.300 10 . INSTRUMENTAL L102 45.50 5.688 8 VLEL. 

_ A010 COLOR L116 42.50 4.722 9 EL EHL BIASBD Low AA L128 185 . 50 18 . 550 10 VHVHVHEH H BIASED HIGH TOC ANALYZER 
OVERABL AVERAGE 
RANK IS 11 . 479
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LRTAP STUDY .0037 
PARAMETER: 06002 Dias Organic_Carbon 

LRTAP ‘STUDY N0,‘ 37 ‘MAJOR IONS IN WATER‘ 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: 

L094 
L099 
L102 
L116 
L129 
MEDIAN 
CONCV.

1 
REPORTED 
VALUE RANK 
1.9 11.50 
1.3 L 5.00 
6.46:2H 22.00 
1.99 15.00 
1.90 9.50 
2.0, 16.50 
1.920 13.00 
5.0w 0.00 
1.6 

A 
6.00 

1;0rVL 3.00 
1.76 7.00 
2.5 H 20.00 1a7L L00 
1.96 710.00 
1.90 11.50 
.93 vL 2.00 

1.00~ 9.50 
2.16 19100 
2.03 19.00 
1.95 14.00 
2.0 16.50 
.70 an ' 1.00 

2.88.VH 21.00V 
1.9000 

.PARAMETER: 06002 Dies Organic Carbon 
SAHPLE 
LAB NO 
L002 
L001 
,LO04 
L005 
.L006 
L010 
L014 
L023 
L031 
L032

7 
95903150 
VALUE’ RANK 
1.2 7,00 
1.3 19.50 
1.30 8{00 
1.41 11-00 
1.36. .9.00 
1.7 16.50 
1.920, 21.00 
~5.0w 0.00 
1.1 5100 
1.8. 19.50 

DATA SUMHARY 
MG c/L 

.7000 

2~ 3 
REPORTED REPORTED . 

VALUE 
_ 

RANK vxnus RANK 
5.4 4.50 29 3 EL .1 00 
6 4 .19.00 59.3 16 00 
6.25 14.00 56.70 9 00 
5.90 V7.00 55.5 6-00 
6 04. 12.00 57.2. 13.00 
6.5 19 50 65.1 EH 21.00 
6.120= 13.00 59.160 15.00 
7.5 EH 23.00 67.9 EH 22.00 
5.4 4.50 49 BL 3.00 
5.2 L. 3.00 57 11.50 
5.97 10 00 57 73 14 00 
6.3 16.00 57. 11.50 
4.72 VL 1.00 50.0 EL .4.00 
5.97 4 11.00 56.40 9.00 
6.50 19.50 52.0 EL 5-00 
5.95 9.00 72.0 EH 23.00 
6.29 15.00 56.2 . 7.00 
6.36 17.00 64.09 EH= 20.00 
5.94 9.00 .0 H 17.00 
6.51 21.00 56.94 10.00 
.5.0 vL 2.00 47.1 51 2.00 
5.56 - - 6.00 62 0 EH 19.00 
7.10 vH 22.00 61 5'VH 19.00 
6.0400 ‘57.0000 

MG CIL 
. 9 

_

9 
35903150 . REPORTED 
VALUE RANK VALUE‘ RANK 
2.4 6.00 .9 7.00 
2.7 13.00 2.6 EH 21 00 
2.33 _- 5.00 .99 6.00 

* 2.63 11.00 1.00 9.50 
32-53. :9.00 .903 9.00 
2.6 10.00 1.1 13.00 
31000 19.00 1.320 16.00 
.5-0w 0.00 5.0w 0.00 
'2.3 4.00 .6 3.00 
3;2 20.00 1.9 H 19.50 

BASIC ACCEPTABLE ERROR‘: _.5000-

4 
.REPORTED 
VALUE RANK 
2.5 13.50 
2.6 16.00 
1.91 L 4.00 
2 43 11.00 
2 19 6.00 
2.9 19.00 
4 200 EH 22.00 
5.00 0.00 
1.9 L= 63.00 
2.5 13.50 
2.4 .9.00 
3.9 EH 20.00 
1.95 L 5.00 
2.21 7.00 
2.4 9.00 
1.40 VL 1,00 
2 62 17.00 
2.55 15.00 
2.91. 19.00 
2.47 12.00 
2.40 9.00 
1.63 L 2.00 
4:00‘aH 21.00 

2.4500 

. 10 
93209130

_ VALUE RANK 
2.0 7.00 
1.9 4.50 
2.02 9.00 
2.12 10.00 
2.06 19.00 23 1550 
2.520 19.00 
3.3 EH 23.00 
1.7 3.00 
3.1 vH 21.00 

AQUATIC ECOSYSTEM PROTECTION BRANCH » 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON‘ ONTARIO _’ I 

CONCENTRATION ERROR INCREME-INT: . 032 1 

5 6 
REPORTED ..H39oR19n 
VALUE" RANK VALUE RANK 

2 .150 1A 650 
so 13g00a 2 2 H 19.50 
57 9.00 1.61 10.00 
.619 ‘11-00 1.55 9.00 
454 6.00 1 51 9.00 

.5 7.50 2 0 17.00 
1.560 vH 19.00 2.160 H 19.00 5.0w.9- 0.o0- 5.0w 0.00 

2 2150. 1.2 -00 
<1 0 0.00‘ 1.9 16:00 

.27 4-00 1.39 5.00 
1.5 VH 19.00 2.4 H 21.00 
.31 5.00 .92 L 1.00 
59 10-00 1.62 12.00 
51 7.50 1.619 11.00 

0 on L 1.00 1.30 3.50 
695‘ 12.00 1.71 13.00 
94 14.50 1.77 14.00 

1 24 H 17;00 2 49 vH 22.00 
94 14.50 1.79 15.00 

1 0w 10.00v 1.30 3.50 
0-00 1.40 6.50 

1 01 :16.00 2.20 H_ 19:50 
.5900 1.6190
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LRTAP STUDY 0037 DATA SUMMARY 
PARAMETER: 06193 ALKALINITY-FIXED ENDPT. PH4.5 MG/L CACO3 

LRTAP STUDY N0. 37 MAJOR‘ IONS IN WATER 

AQUATIC ECOSYSTEM PROTECTION BRANCH NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: 1 . S000 BASIC ACCEPTABLE _'ERROR= . 8500 CONCENTRATION ERROR INCREMENT= . 02 31 

SAMPLE 1 2 3 4 5‘ 6 REPORTED REPORTED REPORTED REPORTED REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE .RANK VALUE RANK VALUE RANK VALUE RANK 
L023 43.3 7.00 6.39 2.00 0.00 15.'2 4.00 7.60 3.00 0.00 L024 43. 6.00 6.9 7.00 0.00 16. 8.00 8.4 7.00 0,00 L029 45.71 VH 10-00 9.12 EH 10.00 0.00 18.41 EH 10.00 10.17 EH 9.00 0.00 L030 42.2 2.50) 6.I9= 1.00 On 1.50 15.1 3400 7.52 2.00 0. 1.50 L033 43.9 9.00 7.0 8.00 0.W 0.00 16.32 9.00‘ 8.60 8.00 0.71 0._00 L057 41.0 L 1.00 7.2 9.00 .SW ’0.00 13.9 L 1.00 8.2 6.00 .5W 0.00 L082 42.8- 5.00 6.45 3.00 0.0W 0.00 15.40 5.00 7.95 5.00 o-ow 0.00 L086 43.60 8.00 6.46 4.00 0.0 1.50 15.45 6.00 7.88 4.00 0.00 1.50 [.116 42.2 2.50 6.82 6.00 0.00 14.9 2.00 7.44 1.00 0.00 L128 42.5 4.00 6.77 5.00 .571 0.00 15.5 7.00, 27.1 EH 10.00 .57! 0.00 MEDIAN 
CONC. 42.9000 6.7950 15.4250 8.0750 

SAMPLE 7 8 9 10 " REPORTED REPORTED REPORTED. REPORTED ‘ LAB NO VALUE" RANK VALUE RANK VALUE RANK VALUE‘ RANK 
L023 8.46 3.00 4.79 5.00 7.25 4.00 2.54 4.00 L024 8.9 6.00 5.3‘ 8.00 7.9 8.00 3. 6.00 L029 10.57 VH 10.00 7.67 EH 10.00 10.19 EH 10.00 5.04 EH 10.00 L030 8-45 2.00 4.54 3.00 7-10 2.50 2.35 2.00 L03-3 9.48 8.00 5.02 74.00 7.99 9.00 3.17 7.00 L057 9.0 7.00 4.5 2.00 7.1 2.50 3.3 8.00 L082; 8-74 5.00 4.98 6.00’ 7.53 6.00 2.65 5.00 L086’ 8.66 4-00- 4.71 4.00 7.29 5.00 2.49 3.00 L116 8,21 1.00 4.30 1.00 6.78 1,00 2.21 1.00 L128 9.67 9.00‘ 5.80 9.00 7.73 7.00 3.87 H 9.00 MEDIAN 
CONC. 8.8200 4 8850 7.4100 2.8250 

‘ 

. TOTAL AVERAGE N0.0P SAMPLES SUMMARY OF
_ LAB N0. RANK RANK RANKED PLAGGING BIAS STATEMENT METHOD CODING 

L023 32;. 00 4 . 000 B L024 56.00 7.000 8 
V 

. AUTO TITRATION L029 79 . 00 9 . 875 8 VHEH EHEH VHEHEHEH BIASED HIGH L030 21.00 2.100 10 BIASED LOW AUTO MICRO COMP L033 65.00 8.125‘ 8 BIASED HIGH L057 36 . 50 4 .563 8 L L L082 40.00 5.000 8 Electropotn L086 41.00 4.100 10 Pbtentiometric L116‘ 15 . 50 1-. 938 8 BIASED LOW ELECTROPOT . L128 60.00 7.500 8 EH .H TITRATION 
OVERALL AVERAGE 
~RANK IS =5.310
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TOTAL AVERAGE N0 . OF SAMPLES SUMMARY OF‘ 
NO. RANK '-RANK RANKED FLAGGING . BIAS STATEMENT METHOD CODING‘ 

[5031 36.00 - 3.600 10 ' ELL‘ . BIASED -LOW CONDUCTIV 
L049 36:. 0'0 3 . 50:0 - 10 LVLELLLL . BIASED LOW 
L116 42.50’ ‘_ 4.722 C 9 ELEHL - 'BIAsED LOW AA '

V 

L082 54,S0- 5.450 10 VLEHVLLLL .BIASED LOW AA Tachnicon 
‘L102 45.50 5.688 ' 

‘a , VLEL 
_ 

- 

_ 

-‘ AU'IO coma 5 
L002 56.50 6.650 ' 

- 1'0 ' EL _, 
' 

»

_ 

‘L033_ » 72.00 7.200 10 . . 

_ 
« — .; _ 

L006b- 88.50 - 8.850~ — 10- AUTOANALYSER3 
L004". 95.00» 9.500- 10- EHL .. ' 

- -

_ 

L005" 100550 10.050‘ 10~ ~ '06104 
-L063? I04.00- 10.400 10 - ' 

'
' 

L081 ' 120.50- 12.050 ‘ 10 BLH Colorimetric A 
L091. 128.00 12,800 10 
L012= 127.00. «14.1I1 ' ' 9‘ VLLHvH« . . Viv

' 

‘L003 145.50‘ 14.550‘ 10 , LHEH ' 
- SHIMADzU' 

L099‘ 153.00 15u300 10 . 

' INSTRUMENTAL 
’L010 154.50 15.450 10 Eflv COMBUSTION-IR 
L093‘ 155.00 15.500 ' 10 ' EH 9 ' DOHRMANK 
L094 172.00 17.200 10 HHVHHVH . PERs.OxID. 
L014 175.00 17-500 10 EHVHH 
L128 185.50 18.550 10 VHVKVHEI-[H , _ 

BIASED BIG}! TOC ANALYZER 
L034 139.100 - 13.900 A 4 A 10 ‘ H_EHvHHvHHHu BIASED HIGH’ 
LO2j3~ » 68.00 22.667. ’3 

. EHBHEH - . 

' INSUFEICIENT DATA IR ANALYZER ' 

. OVERALL AVERAGE 
mun; IS ’ 11_.=479' 

_ 

, Dias Organic Carbon 

1'5



~ 

-roman 
LAB no; aaux 
L116 15.50 
L030 21.00 
L023 32000 
vnoas 41.00 

,«L057 .36¢50 
L032 040,00 
»L024 55,00 
L128 60000 
L033 ssgoo 
L029 19.00 
OVERALL AVERAGE 
RANK IS 

AVERAGE 
RANK 
1.933 
20100 
4.000 

NO . OF SAMPLES 
RANKED

8 
10
8 

10 
8 
8
8 
8 
8
8 

,sUH'nARY cs 
FLAGGING 

LL 

EHH 

VHEHEHEHVHEHEHEH 

B IAS STATEMENT 
BIASED LOW 
BIASED LOW 

BIASED HIGH; 
B IASED H IGH 

METHOD CODING 
ELEC'1'ROPO'I‘v. 
AUTO MICRO COMP 
POTENTIOMETRIC 
Potent iomet ric- 

Eléétropot . 

AUTO TITRATION 
TITRATION 

ALKALINITY-FIXEDI ENDPT. Pl-14.5 

17
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LRTAP STUDY 0037 DATA SUMMARY‘ 
PARAMETER: 06194 ALKALINITY-GRAN,INPLEC,EXTRAP MG/L CACO3 AQUATIC ECOSYSTEM PROTECTION BRANCH 

N'A'rLoNAL WATER RESEARCH INSTITUTE auanmsmn ONTARIO 
LRTAP STUDY NO. 37 MAJOR IONS IN WATER 

BASIC ACCEPTABLE ERROR: LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: 1'.‘0000 .3500 CONCENTRATION. ERROR‘ INCRBMENT= .0080
I 

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

LAB NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
L002 4015 vL 1.00 5.7 EH 9 00 0.00 13.5 3 00 7.5 EH 9.00 0.00 
L004 41 01 L 2.00 4.72 3.00 -5.05 3.00 13.51 5.00 5.15 1.00 -3.55 2.00 
»L005 42.250 9.00 4.700 2 00 —5.1551 2.00 13.470 2 00 5 230 3.00 —3.0351 vu 3.00 
L010 42.0 7.00 4.5 5.00 <.5 0 00 13.9 5 00 5.2 2-00 <.5 0.00 
VLOII 41.9 5 00« 4.37 L 1.00 .50w 0.00 13.2 1 00 5.49 7.00 .sow 0.00 
L014 42.25 5.00 5. 7.00 -10.0 EL 1 00 14.1 H 9.00 5.5 5.00 -10 0 EL 1100 
L031 41.3- 4 00» 4.9 5.00 .1w ‘ 0 00 13.5 5 00 5-4 5.00 .1w 0.00 
L053 41.59 5.00 5.11 5.00 .50w 0.00 13.51 7.00 5.421 5.00v 50w 0.00 
L112_ 41.1 L 3.001 4.74 4.00 0.00 13.5 4.00 5.35 4300 0.00 
MEDIAN 
‘cone. 41.5900 4.5000 -5 1550 13.5100- 5.4000 -3 5500 

vSAMPLE 7 5 
I 

9. 10 
REPORTED REPORTED REPORTED REPORTED ' 

LAB =NO VALUE RANK VALUE RANK VALUE: RANK VALUE RANK 
L002 5.0 EH 9.00 3.7 H 9 00 5.3 n 5.00 1.5 vn 9.00 
L004 5.93 3.00 3.10. 3.50 5.75 3.00 1.01 5.00 
L006‘ 5.550 2.00 3 020 1.00 5.500 1.00 .5500 2-00 
L010 7.2 5-50 3.1 3.50 5.5 4.50 9 3.00 
L011 5349 vL 1.00 3.35 5500 5.50 2.00 1.23 5.00 
L014 7.2 5.50 3-4 7.50 5.5 4.50 1 0 4.50 
L031 17.1 5.00 3.4 7.50 5.9 7.00 1.0 4.50 
L053 7.93 EH 5.00 3.05 2.00 5.31 H 9.00 .54 L 1.00 
L112 7.05 4.00 3.23 5.00 5.55 5.00 1.04 7.00 
MEDIAN 7 

come. 7.1000 3.2300 5.5000- 1.0000 

TOTAL AVERAGE N0.0F SAMPLES SUMMARY OP 
LAB uo. RANK RANK RANKED ELAc01n0= BIAS STATEMENT uaruoo conxna 
L002 57.00 7.125 8 VLEH EH EHH H VH BIASED HIGH 
L004 31.50 13.150 10 L 
L006 27 .00 2.700 10 VH BIASED LOW TITROPROCESSOR 
L010 39 50 4 935 5 Au10.111nA11on 
L011 32.00 4.000 .5 L vL - 

L014 57 00 -5.700 10 505 EL 
L031 45.00 -5.525 5 

1 
1115 connucr 

L053 45.00 5.750 5 EH 5 L 
L112 37.00 4.525 5 ’L EXT.pH 
OVERALL AVERAGE 
RANK 1s .4.759

18



LAB No. 
‘L006 
3L004 
LOTI 
Llf2 
L010 
L031 
L014 
L063 
L002 

TOTAL 
RANK 
27.00 
31.50 azoo 
37.00 
39.50 
45.00 
57.00 

OVERALL AVERAGE
S RANK I 

AVERAGE 
RANK 
v2.?00 
3.I50 
4.000 
4.625 
4.938 
5.625 
5.700 
5.750 
7.125 

4J769' 

N0.0F SAMPLES JSUHMARY OF 
RANKED FLAGGING 

10 VH 
10 VL 
B LVL 
8 L
8
8 

10 ELHEL 
8 EHHL
8 VLEHEHEHHHVH 

BIAS STATEMENT METHOD CODING 
BIASED LOW TITROPROCESSOR 

EXT.pH 
AUTO TITRATION 
TITR CONDUCT 

axasan Eran 

-ALKALINITY4GRAN,INFLEC,EXTRAP
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LRTAP STUDY 0037 DATA SUMMARY 
PARAMETER: 06282 GRAN TITRA ALK MG/LCAC03 AQUATIC ECOSYSTEM PROTECTION BRANCH 

NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

LRTAP STUDY NO. 37 MAJOR? IONS IN WATER 

L0wER LIMIT FOR UsE or BASIC ACCEPTAELE ERRoR= 1.0000 aAs1c AccEPTA8LE.ERRoR= .3500 coNcENTRAT1oN ERROR INCRBMENT= .0080 

SAMPLE 
_ 

1 2 3 4 
_ 

5 6 
. REPoRTED REPORTED REPORTED REPORTED REPORTED REPORTED 
LAB No VALUE _ RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
L002 0.00 0 00 -3.97 5:00 0400 0.00 -3.18 9.00 
L003 40.2 EL 2.00 5.1 4.50 -3.3 VH 11.00 13 6 L 2.50 6.4 4.00 -3.35 3.00 
L014 42.2. 7.00 5.1 4 50 -10 0 EL 1300 14.1 5.50 6.5 5.50 -10.0 EL 1.00 
L030 41.0 VL 4.00 4.81 1 00 -4 3 L 4.00. 13 6 L 2.50 6.06 L 1.00 -3.2 6.00 
L032 42.11 6.00 5.28 10.00 -3.41 H 10.00 14.12 7.00_ 6.50 5.50 -3.21 5.00 

5 

L081 43.3 VH 9.00 5.53 H 11.00 4.21 EH 12.00 14.6 H 10.00 6.81 11.00 3 22 ER 12.00 
; _ 

L088 40.30 EL 3.00- 5.18 7.00 -3.72 8.00 13.67 4.00 6.14 3-00 -3.19 7.50 
I L090 42.47 8.00 5.14 6,00 —4.34 L 3.00 14.23 8.00 6.57 7.00 -3 30 4.00 

L091 41.9 5.00 5.25 9.00 -3.69 9:00 14.3 .9.00 6.7 9.00 -2.9 11.00 
L093 39.8 EL 1.00 4.86 2.00 -3.95 6.00 13.46 L 1.00 6.13 2.00 -3.11 10.00 
L094 44.65 EH 11.00 5.245 8.00 -5.212 EL 2.00 14.62 H 11.00 6.738 10.00 -3.517 2x00 
L099 44.5 EH 10.00~ 4.98 3.00 -3.84 7.00 14.1 ‘5.50 6J60 8.00 -3.19 7.50 
MEDIAN 
coNc. 42.1100 5.1400 -3.8950 14.1000 6.5000 -3.1950 

SAMPLE . 7 8 .9 10 
REPORTED REPORTED REPORTED REPORTED 

LA8 No VALUE RANK VALUE‘ RANK VALUE RANK VALUE RANK 
L002 0.00 0.00 0.00 20.00 
L003 6.83 L 2000 3.1 1.00 '5-61 3.00 .59 L 1.00 
L014 712 .5-00 3-4 8.00 15.8 4.50 1.0 5.00 
L030 6.97 4:00 63.13 2.00 5.64 2 00 .85 2.00 
L032 7.41 8.00 3.39 7.00 15.89 7 00 A1.03 7.00 
L081 7.64 11.00 3.70 11-00 .6.29 H 11.00 1.28. 11.00 
L088 6.70 L 1.00 3.43 9.00 15.81 6.00 .88 3.00 
L090 7.31 7.00 3.38 5.00 5.95v 8 00 1.04 8.50 
L091 7.55 10.00 3.57 10.00 6.25 H 10.00 1.24 10.00 
L093 —6.89 L 3.00 3.20 3.00 5.54 1.00 .96 4.00 
L094 7.424 9.00 3.385 _ 

6.00 6.101 9.00 1.009 6.00 
L099 7.30 6.00 3.33 4.00 5.80» 4.50 1.04 8.50 
MEDIAN 
CONC. 7.3000 3.3850 » 5.8100 1.0090



, TOTAL 
LAB NO. RANK 
‘L002. 14.00 
L003 >34 00 
L014, . 47.00 
.L030 i2a.50 
;L032. 72.50 
:L001 109 00 
»L0sa. 51,50 
.L090 =54.50 
L091 92 00 
-L093 s 33000 
L094 14.00 
L099 64pO0 
.ovGHALL AVERAGE 
RANK I5 ~ 

TOTAL 
DAB 

_ 
NO‘. RANK 

L030 23.50 
L093 33,00 L003 . 34,00 
L014. 47.00 
Lose ‘$1.50 
L099 ,64.00 
L090 64.50 
L002. 14-00 
,LO32? 72.50 
‘L094 14.00 
.L091 .92,00 
0081 109.00 

, 
OVERAL£VAVéRAGE_ 
'RANK IS. 3 

AVERAGE 
RANK 

.000 

.400 

.100 

.850 

.250 

.90m 

.150a 

.4s0*. 

.200 

ummmoqmpyq 

- N0.0F:SBMPLES 
RANKED 

' 

SUMMARY OF 
HLAGGLNG’ 

‘EL vHL 
EL 

VL L L L 
H . 

VHH EHH~‘ 
-EL 
" .L 

EL L 
EH’ ELH. 
EH 

VEL 

EEH 

"AVERAGE No.0? SAMPLES SUMMARY OF RANK'> 

2£850_ 
3-300 3400' 
4.700 
5.150 
6.400 
6;450 

;7.000 
_7;250 
1:400 
9:200 

- 100900 

s,mi‘_ 

ZRANKED FLAGGING 
VLLLL 
EDBL 'ELvHLLL 

- EEEL 
ELL 
EH
L

H EHELH 
IH 
VHHEHHEHHf

L

L 

BIAS STATEMENT 
INSUFFICIENT 0ATA 
BIASH0 Low 
BIASEDVLOW 

prAs20 HIGH 

BIASED HIGH 
BIASED Low 

IBIAS'STATEXENT 

BIASED LOH 
BIASED LOW 

_ 
BIASED Low 

VINSUEFICIENT DATA 

_ 
EIASED HIGH. 
BIASED HIGH 

‘ METHOD CODING. 

E0110 

AUTO MICRO=COMP 
Auto Titrator 
Radiomgggr 
GRAN-ENDPOINT 
TIT. METER

' 

TITRATOR 
TITRATION 

‘METHO0 CODING 
AUT0 MICRO coup" 

- TIT, METER 
10110 
ikadiometen '. TITRATION 
GRAN—ENDPOINT 

'TImaATbR 

‘Auto-Ticrator 

TITRA'ALK

~ 
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LRTAP 
PARAMETER. 06S92'Diss Inorg Carbon 

STUDY 0037 

LRTAP STUDY N0. 37 MAJOR IONS IN.WATER 

LOWER LIMIT FOR.USE OF BASIC ACCEPTABLE’ERROR2 

SAMPLE 
LAB NO 
L002 
L003 
L004 
-L006 
L010 
L014 
L023 
L030 
L031 
L033 
L063 
L082 
L091 
L093 
L094 
L099 
L1I6 
L128 
MEDIAN 
CONC. 

~LAB¥NO 

ILOOZ 
L003 
L004 
L006 
ELOIO 
L014 
~L023=‘ 
.Lo30 
“L031 
L033-- 
L063 
L082 
.L091 
L093 
L094 
-L099 
1L116 
L128 
MEDIAN‘ 
cont. 

- 

1. 
.RERORTEO 
VALUE RANK 
11 0 H 17.00 
1014 11.00 
4 41 BL 1.00 
10.14 -8400 
10.5 12 50 
10.560‘ 14.00 
14.8 EH‘ 18-00 
9. 3-00 
10.5 12.50 
9.74 4.00 
10 25 9.00 
10.27 10.00 
_9 92 5.50 
10.97 .16.00 
7.05 EL - 2100 
10:93 15.00 
10.1 7.00 
9.92 5.50 

10.2600 

j 7 
REPORTED 
VALUE‘ RANK 
1.7 4.00 
2.0 10450 
1.42 vL- 1.00 
1.78 5.50 
:2m1 15.00 
2.040 13.00. 
5.00 0.00 
1-90 7.00 
2.0 10350 
.1.63 3.00 
2.02 12:00 
2.098 14:00 
1.98 9.00 
2.28‘ 17.00 
1.61 L 2:00 
2.15 16.00 
1.97 8.00 
1.78I 5.50 

1.9800 

fl 
REPORTED 
VALUE RANK 
1.2 2.00 
1 4 v5.00 
01W BL 1.00 

1.38 4.00 
1 5 9.00 
1 440 7.50 
5 OW" 0.00 
1 53 10.00 
1 7 15.00 
1.44 7.50 
1.75 16.00 
1.54a- 11.00 
1.55 12.00 
1 65 14.00 
1 41— 56:00 
1.96 H 17.00 
1 64 13.00 
1.25 :3n00 

1.5000

8 
REPORTED 
VALUE- RANK‘ 

.6 L 1.00 
1.0 '7.50 
.70 2.00 
.917 4.00 

1.1 13100 
1.080" 12.00 
5s~ow. ~ 

. =0 00 
.99 6.00 

1-0 ’7.50 
1.W' 0.00 
1.97 ‘11.00 
1a195 15.00 
1x05 10.00 
1.31. 16.00 
.755 3.00 

1.15 14000 
1203' 9.00‘ 
294, 5.00 

1.0150 

DATA SUMMARY 
MG.C/L 

. 3 
REPORTED 
VALUE RANK 
<.1 EL 0-00 
.90 

0 
7.00 

2.90 EH. 13.00 
587 L 4:00 

1.2 8;00 
480 VL 3.00 

5.0W 0.00 
1.30 10.00 
1.8 EH 12.00 
14W 0.00 
.46 VL 2.00 

»0.0W’EL 11.00 
1.26 9:00 
.62 L 5.00 

'1.39*Hi 11.00 
3.01'EH 14.00 

0.00 
.64 L 6.00 

1 0500

9 
‘REPORTED 
VALUE - RANK 
1.3 L 2.00 

0.00 
1 32 3.00 
1.49 5.50 
1.8 12.50 
1.0001 12.50 
5.0W ‘0.00 
1.60‘ 7.00 
1.7 10.00 
1.06 VL 1.00 
1.78 11.00 
1.807 14.00 
1.68 9.00 
2.00 16.00 
1.33 4.00 
1.81 15.00 
1.63 8.00 
1.49 5.50 

1.6550 

.5000 BASIC ACCEPTABLErERROR= .3000

4 
REPQRTED 
VALUE RANK 
2.9 VL 2.00 
3.6 _9.00 
3.07:L 3.00 
3.38 6.00 
3.7 13.50 
3.840 16.00 
5.4 EH 18.00 
3.53 7.00 
3.7 13.50 
2.77 VL ,1,00 
3.68 11.00 
3.696 12.00 
3 61 10.00 
3.80 15.00 
3.15 L 4.00 
3.88 17.00 
3.57 8.00 
3 29 -5.00 

3 6050 

I0 
REPORTED 
VALUE RANK 
<.1 L 0:00 

13 8 EH 15.00 
.08T L 1.00 
.387 ‘2.00 
.5 7.50 
.600 12.00 

5.0V‘ 0.00 
.47 5.00 
.5 7150 

1.w 0.00 
.49 6.00 

51.564 EH 14.00 
.509. 9.00 
.77 13 00 
.426 3.00 
.58 11.00 
.53 10500 
46 4,00 

5000 

AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIOflAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

CONCENTRATION ERRORvINCREMENT= .0439 

5 6 
REPORTED REPORTED 
VALUE RANK VALUE RANK 
1-6 3.00 <.1 0.00 
1.3 7.00» 0.00 
1.11 EL 1.00 .01w 0.00 
1-72 . 5.00 .244 3.00 
2.0 15.00 <-5. 0.00 
1 920 14.00 .240 2.00 
5.0w 0.00 510w 0.00 
1-37 9.00 .30 6.00 
1.9 .11.50 .3 6.00 
1.02 8.00 1.w 0.00 
1 90- 11.50 .23 4.00 
1.908 :13 00 0.0w 1.00 
.89 1o.00- .344 9.00 

2.11 16.00 ‘ .56 11.00 
1.46 L .2 00 .329 8.00 
2.14 17:00 .46 10.00 
1.78- .6.00 0-00 

'1-68z ’ 4.00 30 6.00 
1.8700 .3000
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TOTAL AVERAGE N0.0P SAMPLES’ SUMMARY OF 
1.113 110., 11.11111 11111111 111111111311 E1.m0111c _ 

ans S'l‘A‘l'EIl3N'.|' 1121-1100 conmc 
1.002 31.00’ 4:.429 7 11' E1.v1. 1. 1. 1. .

‘ 

1.003 72.00 9.000 0 
A 

1 E11 
’ SHIHADZU 

1.004 26.00 2.009 9 E1.E1.E111. E1. v1. 1. 131115110 1.ow- « 

1.006 47.00 4.700 10 1.. 
_ 

13111330 1.011 1111-1m11111.1s1:11 
1.010 106.00 11.770 9 . . oouausrron-In 
1.014 106.00 10.600 10 . v1. 1 

1.023 36.00. 10.000 2 E11 E11 . 

_ 
INSUP_PICIE:N'r 0.1111 111 ANALYZER 

1.030 70.00 -7.000 10 1 COIDURIHETRY 
1.031 106.00 10.600 5 10 E11 - 

» OONDUCTIV 
1.033 24.50 4.003 6 v1. v1. amssn 1.011 0 

1.063 93 .50 9 .350 10 v1. 
1.002 105.00 110.500 10 E1. E11 » 

. AA 'l'echnicon~ 
1.091 92.50 9.250) 10 ‘ - 

‘

. 

1.093 _ 
139.00 13.1900 10 1. 5 011530 111011 00111111111111 

1.094 45.00 4.500 10 E1. 111 1.1. 1. 1 ansan 1.011 coz c1-:11. 

1.099 146.00 14.600 10 11 E11 BIASBD 111011 111s-111011311101. 
1.116 69.00 0.625 '0 -31.1-:c1'11o1>o'r. 

1.120 49.50. 4.950 10 1. 
- 

H 

woe ANALYZER . 

’ 

. 

A
" 

ovanam. AVERAGE . j 

' 

‘u ' 

.
H 

11111111 1s 0.579 2

~ 
TOTAL, _AVERAGE N0.0F SAMPLES SUMMARY OF 

1.110 No. RANK BANK‘ 101111130 PLAGGING " 
- ans s'rA'rE11E1r1' 14E'r11o0 conmc 

1.004 26.00 2.009 9 E1.E1.1-:111.E1.v1.1. 1311151-:0 11011 
1.033 24.50 4.003 

, 
6 VINL - ~ 

’ BIASED 1.011 
1.002 31.00 4 . 429 7 11E1.y1.1.1.1. . 

1.094 45.00 4.500 10 E1.111.1.1. BI-ASED Low co2- 01:11. 
1.00_6 47 . 00 4 . 100 -10 -1. BIASED. -1.011 AUNANALYSER 
1.120 49.50 4.950 '10_ 1. 

‘ 

_ 

6 me ANALYZER- 
L030 70x00 7.000 10. , 

' 
‘ 

’ COLOURiMETRY 
1.1 16 69 . 00 0.. 625 -0 ‘ 

» E1;EcfrRo1>o'r., 
1.003 72 . 00 9 . 000 0 E11 s1111'4.\nzu 
L091 92.50 9.250 10 
1.063 93.50 9.350 10 V1.

' 

1.002 . 105.00 10.1500 '10 ELBH - ‘ - AA ’.l"echn1co11 
1.031 ' 106.00 10,600 '10 E11 oo11_ouc~r1v 
1.014 106.00 10.600 10 V1. 

_ 

1.010 106.00 11.770 9' - COMBUSTION-IR’ 
1.093 139.00 13.900 

_ 
I10 1. 010530 111011 00111111111111 

1.099 146.00 14.600 .10 11E11 BIASED 111011 INSTRUMENTAL 
L023 36.00 18.000 2a . EHEH - INSUPPICIENT DATA _IR ANALYZER 
OVERALL AVERAGE

‘ 

RANK 15 8.579 
Dias Inorg Carbon
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LRTAP STUDY 0037 
_ 

DATA SUMMARY 

PARAMETER: 03092 Nitrate + Nitrite HG NIL AQUATIC Ecosrswau PROTECTION: BRANCH 
NATIONAL wxrsa RESEARCH ms'r1'ru'n: 
BURLINGTON ONTARIO 

LRTAP STUDY NO. 37 MAJOR IONS IN WATER 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR= .0800 BASIC ACCEPTABLE ERROR: .0300 CONCENTRATION'ERROR INCREMENT= .0444 

SAMPLE E1 2 3 4 5 6 
REPORTED REPORTED REPORTED REPORTED vRBPORTED REPORTED 

LABgNO VALUE RANK VALUE :RANK VALUE RANK VALUE RANK VALUE RANK VALUE, RANK 

L002 .316 17.50 .069 8.50 019 13.00 .131 5.50 .365 4.00 1.71 EL 1.00 
L004 .30 6.00 .07 13.00 .01T 9.50’ .11 2.00 .35 2.00 3-98 L 3.00 
L005 .316 17.50 .073 19400 020 14.50 .145 17.00 .410 19.50 4329 14.00 
L006 301 8.00 .064 3:50 006 4.00 .131 5 50 .392 13.00 4.46 H 20.00 
L010 302 9.50 .068 6.00 .003 2.50 138 11.50 .395 14.00 4. L 5.00 
L014 326 22.00 070 13.00 .017 12.00 .139 13.50 .379 5.00 4.099 7.00 
L023 30 6.00 .08 22.00 10H 0.00 .15 19.50 .40 16.00 4 22 11.50 
L024 321 21.00 .07 13.00 

V 

0.00 .146 18.00 .418 22.00 4 32 16.00 
L029 314 15.50 .072 £8.00 .009T 7450 .133 8.00 .384 8 50 3.99 L 4-00 
L030 309 12.00 .074 20.00 .027 16.00 .153 21.00 .409 18.00 4.11 8400 
L031 30 6.00 06 2.00 .04 17.00 .14 15.50 .41 19.50 4.4’ 18.50 
L032 .32 19.50 .07 13.00 <.05 0.00 .15 19.50 .42 23.00 4.5 H 21.50 
L033 .313 14.00 .068 -6.00 .013 11.00 .139 13.50 .401 17.00 4.31 15.00 
L034 .32- 19.50 .07 13-00 .03H 0.00 .14 ‘15.50 .39 12:00 4.21 9.00 
L047 0.00 '0.00 

‘ 

0.00 '0uo0 0:00 0.00 
L049 .314 15.50 .077- 21.00 .009 7.50 .158 22-00 .384 8.50 4.50 H 21.50 
L063 .302 9.50 5064 3.50 .008 5.50 2115 3.00 .362 3.00 4.230 13.00 
L086 .273 2.00 .068 6.00" .010 9.50 L138 11.50, .389 11:00 4.40 18.50 
1.094 .308 11..00 .070 13.00 .002. 1.00 .135‘ 9.50‘ .386 10.00 :4, 34 17.00 
1.1702: . 3 12 '13 . 90 .0‘! 13 .00 . 02'!‘ 1'4. 50 . 128 4 . 00 . 38 6 .00 4...08 6.. 00 
1.104, .15, B1. 1.00 .031‘ L 1.00 .0111 0-. 00 .061‘ EL 1.00 . 19 ISL 11.00 2.26 3514 2.00 
L119 .289 V 3.00 .071 17.00 .008 ‘5.50 4132 7.00 .397 15.00 4.218 10.00 
L126 .296 4100; .069 8.50 .003 2.50 .135 9:50 .383 7.00 0.00 
L128 .332, 23.00‘ .082 23.00 .02W 0.00 .159 23-00 .416 21.00 4.22 11.50 
MEDIAN 
CONC. .3090 .0700 10100 .1380 .3900 -4.2200 

‘PARAMETER: 07092 Nitrate + Nitrite HG N/L 
SAMPLE 7 8 9 10 

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

L002 .821 5.00 .045 »6.50 .540 3.00 <.010 0.00 
L004 .77 L 2.00 .04 2.50 .55 6.50 .01W 0.00 
>L005 .837 8.00 .052 19.00 .553 8.50 .01T ‘10.S0 
.L006 .890 22.00 .051 17.00 .559 12.00 .008 '9.00 
L010 :853 14.00 .049 10.50- .565 16.00 .004 4.50 
L014 :864 18.50 .044 5.00 .550‘ 6.50 .0021 - 1m00 
L023 .85 12.50 .05‘ 13x50 .57 f8.50 .01W 0.00 
L024 .82 4.00 .051 17.00 .57 18.50 .010 0,00 
L029 .849 11.00 :04? 9 00 .555 10:00 .002H ~0;00 
L030 .841 10.00 .049 10:50 .564 15.00 .003? 2150



L031 .88 
L032 .93 H 
L033 .054 
L034 .05 
L047 
L049 .025 
L053 .027 
L086 .071 
L094 .055 
L102 .84 
L104 .41 30 
L119 .357 
L126’ 

_ .513 
L120 .353 
MEDIAN 
couc. .0500 

0trrAL 
LAB NO. RANK 
L002 =54.00 
L004 45-50 
L005 147.50 
L006 114.00 
L010 93-50 
L014 103.50 
L023 119.50 
L024 . 129.50 
L029 91 50 
L030‘ 133 00 
L031 123.00 
L032 155.00 
L033 139.00 
L034 119 00 
L047 24-00 
»L049 2 140-00 
L053 50.50 
L086 115.00 
L094 119.50 
L102 110.50 
L104 .9_00 
‘L119 .05.00 
.L125 43 00 
L123 153.00 
ov3RALL Avtaucs 
RANK 18 

AVERAGE- 
RANK 

.04 

.051 

.05 

.053 

.043 
.050 
.056 

.02? 

.045 

.045 

.056 

.0500 

.500 21.00 

.50 23.00 

.511 20.00 

.55 13 so 

.52 0 24.00 

.550 13.50 

.539 2.00 

.55a= 17.00 

.553 9.50 

.555: 11.00 

.20 EL 1.00 

.545 4.50 

.545. 4.50 

.5ea- 22.00 

.5595 

'o.or snupnas .suunn! or 
-PLAGGING IRANKBD 

BED 

EL 

F‘: 

BLELELBL. EL 

.02H 
.<.05 

-006 
.01T 

.004. 

.001 

.005 

.017 

.022 

.01W - 

.003 

.02H 

.0060 

12.00 
13.00 
0.00 
'0-00 
2.50 
0.00 

BIAS‘STATEMENT 

BIASED LON 

BIASED HIGH 

INSUFFICIBNT DATA 
BIASED LOW 

BIASED LOW 
ABIASED LOW 
013550 R103 

'HETflOD CODIG 

07110 
AUTOANALYSBR 
AUTO co nsnucrxom 
PIA 
AUTO COLORIKETRIC 
COLOURIHETR¥ 
HYDR SULE 

Anrfizo Dye 
COLDRIHETRIC 
AUTO Cd. RBDUCT. 
IQ 
DIONBX 

B8

~
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LAB NO. RANK 
L104 9.00 
L004 46 50 
L126 40.00 
L063 53 50 
L0O2- 64.00 
L010 93.50 
L119 86:00 
L029‘ 91.50 
L014 103.50 
L102. 110.50 
L006’ 114x00 
L006 115.00 
L094 119.50 
L034 119.00 
L030 133.00 
L031 123.00 
L033 139.00 
L049 140.00 
L005‘ 147.50 
L023 119.50 
L024’ 129.50 
L032 156.00 
L120 163 00 
L047 24 00 

OVERALL AVERAGE- 
RANK IS 

AVERAGE 

1.125‘ 

110.01’ SAIIPLES SUMMARY OF 
RANKED

B 
9
9 

10
9 
10 
9
9 

10 
10 
10 
10 
1'0
9 

10
9 
10 
10 
10
8 
8 
8
8
1 

PLAGGING BIAS swawannr 
.aLL5LsLzLEL3L BIASED Lou 
LL BIASED Low 

BIASED Lou 
BIASBD Low 

BL 
L

n

B 

an BIASED HIGH 
axnsan HIGH 

H :INSUEPICIENT DATA 

METHOD CODING 
IC 

AUIO CD :REDUC'l'ION 
DIONEI 

A010 cd. REDUCT. 
AUTOANABYSER 
AA-Azo Dye 
cononxuarnrc 
COLOURIHETRY 
HYDR‘SULP 

AUTO COLORIMETRIC 

Nitrate + Nitrite



LRTAP srupv 0037 .0002 sunmnnv 
pugmgg-1-ER, 07093 N1.“-ate.‘1c mgfl/L ' AQUATIC ECOSYSTEM PROTECTION ‘BRANCH’ 

. 
' NATIONAL HATER -RESEBRCH INSTITUTE 

BURLINGTON ONTARIO 
LRTRP STUDY NO. 3:7 IONS IN WATER 

IMVER LIMIT FOR USE BASIC _ACCE_PTABI.}E BR_ROR= .0800 BASIC ACCEPTABLE ERROR‘: V.-0300 CONCENTRATION ERROR INCREMENT-= .0444 

snnpns 
, 

, 

' -1 2 . 

*3 4 .5 6 
00902200: * nspom-00 050014100 

7 
00900-1-00 009001-an . 0090101-00

V LAB No VALUE ‘aanx VALUE RANK’ VALUE anux vnnus nan: VALUE anux VALUE annx 
L003 .25 L _ 2.00 .07 15-50 <-02 0.00 .14 13.00 .40 10.00: 4.2 6.50_ 
L007 .31 «26.00 .10 0 27.00 .030 0.00 .17 20.00 .42 26.00 4.50 0 24.50 
L000 .31 26.00 .09 26.00‘ 0.007 1.50 .16 26.00 .44 27.00 4.46 22.00 
L010 .202 5.00 .069 11.501 .002 4.00 .130 5.50 .396 12-00 4.20 13.00 
L011 ‘.26. . 3,00 .06 3.5o= .020 0.00 .14 13.00, .39 6.50- 4.30 10.00 
L013 .297= »19.00 .065 5.00 .0070 . 0.00 .142 10.00 .393 10.00 4.15 4.00 
L021 .295 

_ 
10.00 .071 20.00 .002w 0.00 .139 0.00 .309 4.00 4.400 19.50 

L024 .305; — 23.00 .060 9.00 .0257 14.00 .145 21.50 -417 25-00 4.32 16.00 
L029 

_ .29 13.50 .060 9.00 .0037 5.50 .145 21.50 .302 2.50 4.27 11.00 0031. .30 ‘20.00 .06 3.50 . .020 0.00 .14 13.00 .39 6.50 4.2 6.50 - 

L049 .310 26.00 .077 .24.001 .009 - 13.00 .130 5.50 < -.441 20.00 4.50 H 24.50 5 
L061 .29‘ 13.50 .07 15.50»- .0047 7.00 .14 13.00 .401 610.00 4.44 __ 21.00 
L063 _.310 420.00 .070 25.00 .000 10.50 .147 24.50 .411 24.00 4.470 ,23.00 L001 .292. , 16.00 .073 23.00 4 .0000 10.50 .142 _.10.00 .400 . 10.00 4.24. 10.00 L002 .207- 0.00) .070 15-50: .005 0.00 .142 10.00. .397 14.00 . 4.006 L 3.00 L000- .2071 0,00 .07 15.50- 0.00 A 0.00 .14 13.00 .394 11.00 4.227 9.00 L090 .29 .13-50 .07‘ 15.50; ».001w 0.00 .14 13 00 .39 6.50 4.40 19 50 
L091 .207 : 0.00. .067 7.00v v0-00: . 1.50 .137 4.00 .391 - .9.00 4.33 17.00 L093 5.293. 17.00 .072 22.001 . 0.000 _ . 0.00 .143 20.00 «.4007 10.00 4.625 vu 26.00 L094 .302, 21.00 .112 H." 20.00« .001 3.00 .160 27.00 .397 14.00 4.79 an 27.00 
L099 .2001 -V .10.00 .069 11 50 0.00 .146 23.00 .402 21.00 4.20 13.00

A L102’ .205 6.00 .07L :20.00 .000 10.50 .139 0.00v .390 6.50 4.20 13.00 - :7, L104 .14 EL~ 1.00 .030 L 1.00 .01w 0.00 .060 EL ,1.00 .19 BL 1.00 2.26 0L 1.00 '6. 
L109 .300 24-00 .066 6-00 .002w 0.00 .139 0.00 .404 22.00 4.17 5.00 L116 .29 13.50 .07 15.50 0.00 .14 13.00 ".40 ‘10.00 4.00 L 2.00 L119 .209 11 00 .071 20.00 .000 10.50 .132 2.00 .397 :14 00 4.210 0.00 L126 .270. 4-00 .060 9-00 ..003 5.50 .135 3.00 .302 2.50 0.00 L120 .303_ 22 00 .04 2.00 .050 0.00 .147 24.50 .409 23.000 4.29 15.00 "MEDIAN _ 

Lcouc. .2900 .0700 .0045 .1400 .3970 0 4.2000 

1PARAMETER: 07093 Nitrate-Ic m9N/L 
SAMPLE . 

' 7 
' 

0 ’-; 9 10 REPORTED 
V 7 REPORTED 

_ 
REPORTED REPORTED LAB NO VALUE RANK VALUE RANK. VALUE: RANK VALUE RANK; 

L003 .00 24.50 .05~ 10.00 .57 26 50 <.02 0.00 vL00] -00 24.50 .00 H 27.00 .556 21 00 .03w -0.00 L000 _.90 27.00 .06 26 00 .57 26.50 .06 v0 13.00 0010 .032 ‘0.00 .047 11 00 .540 ~17.00 .003 5.50 L011 -84 10.50 .04 ;2.50 .56 23.50 .020 0.00 L013 ‘-024 7.00 .047 11.00 .52 5.50 .o07w 0.00 L021 .072 22 00 .000 13.50 .526‘ 0.50 .003 5.50 L024 .015 4.00 .OST— . 10 00 .542 19.00 .010 0.00 L029 .795 2.00 .045 -6.00 .506 2-00 .0021 3.00 L031 .06 19.50 .04 2150 .56 23.50 .020 0.00
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L049 .929 H 
L061. .86 
L063‘ .890 
L081 .85 
L082 .833 
L088 .845 
L090 .84 
L091 .054 
‘L093 .066 
L094‘ .823 
L099 .841 
‘L102 .847 
L104 .41 BL 
L109 .879 
L116 :82 
L119 .057 
L126 .808 
L128 .845 
MEDIAN 
cone. .8460 

TOTAL 
LAB NO. RANK 

L003 124.00 
L007 204x00 
L008 221.00 
L010 92.50 
L011 00.50 
L013 79.50 
L021 119 00 
L024 149.50 
L029 76.00 
L031 95.00 
L049 207.50 
L061 150.50 
L063 207.50 
L081 146.50 
L002 109.50 
L088 102.50 
L090 100.00 
L091 02.50 
L093 166-50 
L094 159.00 
L099 120,00 
L102 120.50 
L104 8200 
L109 115150 
L116 102.00 
L119 97.00 
‘L126 41.00 
L120 132.00 

‘OVERALL AVERAGE 
_ 

RANK 1s 

AVERAGE 
RANK 
15.500 
25.500 
22.100 
9.250 
10.063 
9.938 
13.222 
161611- 
7.600 
11.075 
20.750 
15.050 
’20.750 
14.650 
10.950 
12.813 
13.500 
18.250 
20.813 
15.900 
15.000 
12.050 
1.000 
14.313 
123750 
10.778 
4.556 
16.500 

13.664 

.053 

.05 

.047 

.046 

.048 

.052 

.046 

.051 

.093 H 

.051 

.05 

.02T 

.044 

.046 
.044 
.OST 

.0490 

N0.0F SAMPLES 
RANKED 

25.00 .590 H 20.00 .003 
10.00 .54 17.00 .0040 
11.00 .563 25,00 .007 
0.00 .539 15.00 .0001 
13.50 .530 11.50 .005 
24.00 .525 0.50 0.0w 
10.00 .53 11.50 .001w 
0.00 .520 10.00 0.00 
22.50 .546 20.00 0.00w* 
20.00 .512 3.00 .001 
22.50 .525. 7.00 .0o3u 
10;00 .532. 13.00 .007 
1.00 .25 BL :1.00 .010 
4.50 .551 22.00 .002w 
10.00 .54 17.00 
0.00 .520 £5.50 
4.50 .517 4.00 .003 
10.00 .533 14.00 .050 

.5350 .0030 

sunnny or 
PLABGING
L 

H -H» H 
VH 

H H H 

‘L 

vH 
H an H 

ELL ELELELEL EL

L 

5.50 
0.00 
10.50 
12.00 
9.00 
0.00 
0.00 
1.00 
0.00 
25001 

10250 
0.00 
0.00 
0.00 
0.00 
5.50 
0.00 

BIAS STATEMENT 

BIASED~HIGH 
BIASED HIGH 

BIASED LH 

BIASED>LOW 

METHOD CODING 
‘073F5i DIONEX 
IC 
DIONEX 

IC . 

AUTO COLORIHETRIC" 

Ion Chromacog. 
C.I. 
Dionex 
IC DIONEX 
DIONEX IC 
ION CHROH. 
IC 
IO 
IC 
WATERS 
C.Im 
DIONEX 
IC
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'IO'I'AL 

L104_ 0.00 
L126 41.00 
L029 75.00 
L091 .02.50 
-L010 92050 
L01; 79.50 
L011 »-00.50 
L119‘ .97 00 
L002 109.50 
L031 95.00 
L102 5120-50 
L116 102.00’ 
L000 102.50 
L021 119.00 
L090 100.00 
L109 114.50 
L001 146050 
L099 120.00 
L061 150.50 
Loom .124 00 
L094 159.00 
L129. 132,00 
L024 149-50 
L063 207.50 
L049 207.50 
L093 166.50 
L000 221 00 
L007 204.00 
OVERALL AVERAGE 
RANK IS‘ 

can No. ‘RANK 
AVERAGE 
RANK 
'1 .000, 

' 4 . 556 
7.600 
3.250’ 

N0.0P SAMPLES SUMMARY OF 
RANKED 

.1-o 

r-‘rah 

1-‘: 

Oil 

9- 

OOQOQQQOQQQOQOIDQQ 

PLAGING 
aLLzLELELBLaL 

HEHH 

‘HHH 

Hill-I‘ 

BIAS‘ STATEMENT 
BIASEDA LOW 
BIASED [GI 

BIASEDVHIGH 
nxnssn HIGH 

uamnop conruc 
1c 

IC DIONEX 
"WATERS 
Ion Chromatog. 
Ic 

07315: nxpnax 
ION CHROK . 

1c 
AUTO COLORIHETRIC 

DIONEX IC 
IC 

Nitrate-IC
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LRTAP STUDY 0037 ' ‘DATA SUMMARY 

PARAMETER: 07192 Ammonia MG NIL » AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH.INSTITUTE 
BURLINGTON ONTARIO 

LRTAP STUDY NO- 37 MAJOR IONS IN WATER 

LOWER LIMIT FOR USE 0? BASIC ACCEPTABLE ERROR: £0050 BASIC ACCEPTABLE ERRORE .0250‘ CONCENTRATION ERROR INCREMENT= .0424 

SAMPLE 1 2 3' 4 5 6 

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

L002 <.005 0.00 -024 3.50 .050 L 3-00 .094 11.00 .047 3.00 .924 23-00 

L004 .009T 10.00 .043 28.00 .102 23.00 .108 ' -28.00 .058 15.00 -998 VH 32.00 

L005 .005“ ‘0.00 .017 1.00 .057 5.00 .078 1.00 .045 2.00 .950 30.00 

L006 .0011. 4.00 .0242- 5.00 .0737 14.00 .0892 4.00 .0525 11.004 .9156 21-00 

L008 .05T VH 14.00 .11 EH 29.00 1.06 EH 33.00 .15 VH 32.00 .07 30.00. .98 H 31400 

L010 <.002= 0.00 .026 8.00 .106 25.00 .093 8.50 .049 4.00 .935 26.00 
L013 .005H 0.00 .026 8.00 .107 26.00 .094 11.00 .058 15.00 .926 24.00 

L014 0.00 1.50 .03 19.50 .11 H 27.50 .10 19.50 .06j 19.50 .87 8.50 
L021 .008H 0.00 .025‘ 6.00 .067 8.50 .106 27.00 .059 17.00 .892 15.00 

L023 .003 7.00 .031 24.00 .113 H 29.00 .102 25.00 .061 22.00 .928 25.00 

L024 .01H 0.00 -029T ‘15.50 .10 22.00 .102- 25.00 .062 23.00 .904 18.50 
L029 .005T 8.00 .027 10.50 .066. 6.50- .090 6-00 .064 25.50 .889 14.00 

L030 .001W 0.00 3031 24.00 .075 15.50 .100 19.50 .060 19.50 .895 , 

16.00 

L031 .01H ‘0.00. .03 19.50 .07 11.00 -10 19.50 .05 6.50 .87 8.50 
L032 <.01 0.00 .030 19450 .18 EH 031.00 .096 13.50 .064 25.50 .88‘ 11-50 

L033 .001H 0.00 .026 8.00 .067 8.50 .096 13.50 .054 12.00 .860 4.00 
L047 .20T EH 15.00 .20T EH 30.00 .20T EH 32.00 .20T EH 33.00 .20T EH 33.00 .923 22.00 
L049 .013 11.00 .034 26.00 .147 EH 30.00 .090 V6.00 .052. 10.00 .938 -27.00 

L061 .02H 0.00 .03 19.50 .08 17.50 .10 19.50 .06 19.50 .90 17.00 

L063 .002 5.50 .030 19.50 .086 19.00 .102 25.00 .063‘ 24.00 :947 29.00 
L081 0.00T 1.50 .028 ,13.00 .087 20.00 .137 H 31.00 .071 32-00 1.14 EH 33.00 
"L082 .002T 5.50 .028 13.00 .103 24.00 .094 11.00 .06 19.50 .883 13.00 

L086 .02W 0.00 .03 19.50 .07 11.00 .10 19.50 .05j 6.50 .87 8.50 
L091 <.038 0.00 <-038 0.00 .08 17.50 .09 6.00 .05 6.50 .87 8.50 
L093’ 0.00W 0.00 .028 13.00 .075 _15.50 .087 ‘2.50 .055 13.00 .848 1.00 
L094 .001 ' 3.00 .024 3-50 .091 21.00 .097 15-00 .066 27.50 .868’ -6.00 

L099 .027W ‘0.00 .027W 0.00 .066T 6.50 -100 19.50 .07T 30.00 .863 ~5.00 

E102 020W 0-00 .027 10.50 .043 L 2.00 .087 2.50 .051 9.00 .852 3-00 
L104 .04T H 13.00 .04T 27.00 .07T 11.00 .12T 30-00 .07T 30.00 -91 20.00 
L116 0.00 .02 2.00 .11 H ‘27.50 .10 19.50 .05 6.50 .85 »2a00 

L119 0.00 0.00 .071 13.00 .100 19.50 .058 15.00 .880 11.50 
,L126 .006T 9.00 .029 15.50 .055 4.00 .093 8.50 .037’ 1.00 .904 18.50 
L128 .033 H 12.00 .031 24.00 .02H EL 1.00 .11 29.00 -.066‘ 27.50 .94 28,00 
MEDIAN 
CONC. .0050 .0290 .0800 .1000 .0590 .9000



PARAHE'l‘ER~:- 07192 Ammonia ' 

. uc NIL 
SAMPLE ‘7 8. 9 10 «REPORTED REPORTED REPORTED REPORTED

V LAB NO ‘VALUE RANK VALUE ‘RANK VALUE RANK VALUE RANK 
L002 .286 17.50 .017 12.00‘ .289 16.00 .016 14.00 'L0O4 .312 31.00 .019 18.50 ' .315 31.00 .022 22.00 L005 .259 3.00 .010 2.00 .257 3.00 .007 2:00 L006 .2733 7.00 .0173 15.00 .2780 7.50 .0124 11.00 L008 -28 . 11.00 .03T 26.00 .28 9.00 -02T 19.50 L010 .281 12-50 .018 16.50 .282 10.S0- .019 16.50 L013 .284 15.00 .013 3-00 .284 12L00% .009 3:50 L014 - .29‘ 21.00 .02 ‘21.50» .29 18.50 .01 5.50 L021 #292 24.00 .015 8.50 .296 ,23.00 .011 7.50 L023 ' .303 30.00 .015 8.50 .297 V24.50- .011 7.50 L024 .30, 27.50 .017T 12.00 .303 28.00 .015T 12.50 L029 .287 19.00 .022 24.00, .276 6.00‘ .019 

_ 
16.50 L030 .285‘ 16.00 .017 -12.00 .290 18.50 .020 19.50 L031 .27 5.50 :02 21.50 .02 BL 1.00. .28 EH 29.00 L032 .29 21.00 .025 25.00 .30 26.50 .026 24.50 L033 .260 4,00 .014 5.50 .270 5.00‘ .012 9.50 L047 .33 H 32.00 420T EH 28.00 .33 H ‘32.00' .20T EH 28.00 L049- .286‘ 17.50 .014 5.50 .278 37.50‘ .024 23.00 L061 .30’ 27.50 »’.02' 21.S0~ .31 30.00 «02T 19.50 L063 .291 ‘ 23.00 .017 12.00 .291 - 21.00 .017 15.00 L081 .372 EH 33.00 .018 16.50 ' .335 H 33x00 .12 EH‘ 27:00 L082 .283 14.00 .014 5.50 .286 14-00 ‘.009 

_ 
3.50 L086 .27 5.50‘ .02H ‘0.00 .26 '4.00 .02H 0.00 L091 .29 21.00 <.039_ 0.00 .29 18,50 <.038 0 00 iL093 .197 EL 1.00 .009 1.00 .287 15.00 .005 1 00 ‘L094 .275 ' 9.50 .017 12.00 .297 24.50 .028 26 00 L099 .204 8.00 -027H 0.00 .285 13.00. .027H 0 00 “ L102 .275 9.50 - .014 v5.50 293 22.00 .012 9-50 ' ’ .““ L104 .30 27.50 .02T 21.50 .30 26.50 .02? 19.50 ” 

IL116 .23 VL 2.00 0.00 .24 L 2.00 .01 5.50 . L119 :295 25.00 . 0.00 .305 29.00 0 00 L126 .281 12.50 .019< 18.50 .282 10.50 ' .015‘ 12.50 L128 :30 27.50 .039 27.00 .29 18.50 .026 '24-50 '

- MEDIAN 
_ 

,
‘ CONC. .2860 .0171 .2900 . .0170 '4 

TOTAL AVERAGE N0.0l-‘ SAMPLES SUMMARY 0? me no. — RANK name -amxzn Puacxuc, ems s1-mamas-r uamon conmc 
[.002 103.00 11.444 9 L A

' 

1.004 230.50 23.050 10- V11. »

‘ 

L005 49-00 5.4,“ V9 amsso LOW 07540 L006 99 . 50 9.9.50 10 -Aummmysga L008 2314 . so 23 . 450 10 vuamznvu H * -rscnnxcon L010 12.7-50 14.167 9 ’
’ 

_ 

L013 117,50 13.056 9 mm PHENOL mm"
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L014 162LS0 
L021 136 50 
L023 202.50 
L024 104-00 
L029 I36a00 
L030 160 50 
L031 122.00 
L032 190.00 
L033 70.00 
L047 205.00 
L049 163.50 
L061 -191.50 
L063 193.00 
L001 240.00 
L002 123 00 
L006 74.50 
L091 70.00 
L093 63.00 
L094 140.00 
L099 02.00 
L102 73.50 
L104 226.00 
L116 67.00 
L119_ 113 00 
L126 110.50 
L120 219.00 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB no. RANK 
L005 49.00 
L093 63.00 
L033 70.00 
L102 73.50 
L116 67.00 
L006- 99,50 
L086 74 50 
L126 110.50 
L002. 103.00 
L082» 123.00 
L091 70.00 
L013 117.50 
L031 122.00 
L029 136.00 
L099 02.00 
L010 127.50 
L094 140.00 
L021 136.50 
L014 162.50 
L049 163 50 
L030 160 50 
L119 113000 

16.250 
15.167 
20.250 
20.444 
13.600 
17.833 
13.556 
22.000 

AVERAGE 
RANK 
5.444 
7.000 
7.770 
-0.167 
0.375 
9.950 
10.643 
11.050 
111444 
12.300 
13.000 
13.056 
13.556 

N0.0FrSAHPDBS 
RANKED 

IE 

are 

moooooomooogoooqoawooo 

I-3 

I-5 

U-5|-D 

ELSE 
EH 

BHBHEHEHEH H EHH ER 
BB 

K EHBH R EN 

EL 

5SUHMARY OF 
‘FLAGGING 

EH
L 
HVLL 

Bfififl 

BIASED HIGH 

BIASED LOW 

BIAS STATEHENT 
BIASBD LOW 
BIASED LOW 

IC, 
AUTO pnaunrs 
AUTO conoazuaraxc 
COLOURIMETRY 
BERTHBLOT 

Coloimetnic A 
F.I.A 
AA-Bertholot 
TECHNICON 
COLORIHETRIC 
ICP

, aanmuouor 
1c 
0.1.3. 
DIONEX 
AA 

METHOD CODING 
07540 
TECHNICON 
BERTHOLOT 
2.1.2. 
AUTOANALYSER 
AA—Bertho1ot 

P.I.A 

BERTHELOT 
ICP 
AUTO PHENOL HYPOCH 
COLORIHETRIC 
IC 

COLOURIMETRY 
DIONEX



L063 193 :00 
L023 202 so 
n024— 104 00 
L001 191.50 
L120 219 00 
L032 193.00‘ 
L104 226.00 
L008 234.50 
L004 230 50 
L081 -240.00 
L043 205.00. 

OVERALL AVERAGE 
RANK IS 

19.300 
20.250 
20.444 
21.270 
21.900 
22,000 
220600 
23.450 zmaw 
24.000 
29.500 

15 . 973.

H 

nan 
an
H 
vusuanvuu 
vn 
HEHBHHEH 
auanauausunanasu BIASED 'H IGII» 

A010 PHENATE 
A010 COLORIHETRIC 
AA 
IC 
‘TECHNICON 

coloimetzic A 

Ammonia 

.13



LRTAP STUD! 0037 DATA SUMMARY 

PARAMETER: 07392 Total Kjeldahl N MGWN/-L AQUATIC BCOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INS.'I'I'I‘.UTE 
BURLINGTON ONTARIO 

IJRTAP -STUDY NO. 37 MAJOR IONS IN HATER ’ 

LouER LIMIT FOR usE or BASIC ACCEPTABLE-ERROR: .1000 EAs1c ACCEPTABLE ERRoR= .0600 CONCENTRATION ERRoR INCREMENT= .0304 

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

7 
REPORTED 

LAE NO VALUE RANK vALuE RANK vALuE- RANR VALUE RANK vALuE RANK vAL0E RANK 

L002 .080 3.00 .234 6.00 1.54 H 5.00 .225 5.00 .107 4.00 1.07 7.00 
L008? .021 L 2.00 ~ .010 EL 1-00 -06 EL ;1.00 .010 EL 1.00 0.000 vL 1.00 .49 EL 1.00 
L014 . —.03 EL 1.00 .19‘ 3.00 1.42. 6.00 .17 2.00 .03 L 2.00 .94 3,00 
L023 .20w' 0.00 .20w 0.00 1.29- 2-00~ .20u 0.00 .20w« 0.00. .91 L 2.00 
L024 .10 5.00 .23 4.50 1.35 5.00 .23 6.00 .12 '6.00 1.10 8.00 
L032 <.02 L 0.00 .13 VL 2.00, 1.34 4.00 <.02 EL 0.00 <.02 L 0.00 1.02. 6-00 
L033 .10 5.00. .24 7.00 1.49 7-00 .24 7.00 .10 3.00= 1.11 R 9.00 
L049 .200 vu 7.00 .267 0.00 1.559 vn 9.00 .223 4.00 .204 vu 0.00" .992 5.00 
L102 .10 5.00 .23 4.50 1.33 3.00 .20 

_ 

3.00 — .11 5.00 -96 4.00 
L128 .266‘EH_ 8.00 .368 ER 9.00 1.74 EH 10.00 .405 EN 8.00 .186 H .7.00 1.16 vu 10.00 
RE01AN coc. .1000 .2300 1.3050 .2240 .1035‘ 1.0060 

SAMPLE 7 6 
7 

9 10 
REPORTED REPORTED REPORTED REPORTED 

LAE NO VALUE RANK vALuE« RANK vALuE RANK vALuE RANK 

L002 .366 5.00 .150 1,50 .425 6.00 .147 4.00 
-L000 .35 3.50 .20 6.00 .51 H 9.00 .36 EH 0.00 
L014, .21 EL ,1.00 .16 3.50 .26 VL 11.00 .15 5.00 
L023 .33 2.00 .20w 0.00 .32 L 3.00 .20w 0.00 
L024 .43 9.00 .16 3.50 .44 0.00 .14 2-50 
L032 .35 3-50 <.02 BL 0.00 .30 vL 2.00 <.02 EL 0.00 
L033' .30 6.00 .15 1.50 .42 5.00 .11 1.00 
L049 .420 7.50 .203 7.00 ' .363 4.00 .194’ 6,00 
L102 .42 7.50 .19 5.00 .43 »7.00 .145 2.50 

.403 vu .10.00 .223 0.00 .520 N 10.00 -226 M 7.00 
MEDIAN 
conc. .3730 .1750 .4225 .1405 

TOTAL AVERAGE NO . OP SAM PLBS SUMMARY OF‘ 
LAB NO. RANK RANK RANKBD FLAGGING ' ‘BIAS STATEMENT METHOD CODING 
L002 49.50 4.950 10 H 
[.008 3,3 ._50 3 . 350 10 L EUBLELVLEL H EH Tgcnnrcon 
-L014 27 . 50 72 . 750' 1.50 EL ‘L BL BIASED LOW 
L023 9 . 00 2 . 250' 4 L L INSUFPICIENT DATA AUTO 
‘L024 57 . 50 5 . 150 10 . 

V 
DIG/co]_,p31mgTak1c 

L032 1‘? . S0 3 . 500‘ 15 L VL ELL ELVLEI. 
L033 51.50 5.150 10 H 
[.049 65.50 6.550 10 VI-I VI! VH _ 

"L102 46 . S0 4-.650 1'0 . 

_ 
H2504 um _ 

:L12a 87.00 -8.700 10 EHEHEHEHH vuvu H H BIASED HIGH DISTIL-COLOR 
0vERALL AVERAGE

' 

RANK’ 'IS 5 . 000

J4



'lO'!'AL AVERAGE N0.0P SAMPLES SUMMARY O? > 

7 

‘ 
V 

_ 

'

' 

IJAB N0‘. ' RANK RANKED FLAGGING ~ - BIAS‘ STATEMENT METHOD CODING 
L023 9.00 2.250 4- an . 

' 

» ' xusurrxcxsuw DATA AUTO no14 .21 so 2.750» 10 snpenvn 
. 

’ .BIASBD now L008 33 . 50 3 , 350' 10 LELELELVLELHEH TECHNICON L032 11 50 3,500 5 Lvnenuanvnan ' 

5102 as 50 4.650 10 
. u2so4 DIG. L002- 49250 4.950~ 10 H L033 051.50 5.150 

, 
10 H L024 £57.50 5 . 750’ 10 _ DIG’/COLORIMETRIC L049 65 50 6.550‘ 10 vuvnvu 

V 

'
- 

L128 ev.0o« s;700- 10 snauansnnvnvuun s1nsso*n1cu DIsTxL—conoR 
OVERALL’ AVERAGE 
RANK IS- 5 .000 

Total Kjeldahl N
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LRTAP STUDY 00-357 DATA SUMMARY 

PARAMETER: 11091 Sod '1um- MG/L 

LRTAP STUDY NO. .37 ‘MAJOR IONS IN WATER 

IDHER LIKIT FOR USE 0!? BASIC ACCEPTABLE ERROR": .2000 BASIC‘ ACCEPTABLE ERROR: 

SAMPLE 1 2- 3 
REPORTED 35303130 REPORTED 30003120 

LAB N0 VALUE .RANK VALUE RANK 
9 

VALUE RANK VALUE 

L002 1.40 523.50 2.24 27.50 .93 17.50 .33 
L003 1.40 23.50 2.30 32.50 .96 23.50 .86 
L004 1.39 25.00 12.20 22.00 .941 25.00 .321 
L006 1.363 15.00 

_ 
2.194 19.00 .903 12.00 .303 

L007 1.334 22.00 2.16 11.00 .97 30.50 .35 
L003 1.33 11.00 2.11 6.00 .93 33.50 .32 
'LO10 1.4 23.50 2.2 22.00 .9 10.00 .3 
L011 1.37 19.00 2.20 22-00 .93 17.50 .34 
L013 1.359 13.00 2.173 13.00 .913 15.00 .323 
L021 1.334 24.00 2.332 3: 35.00 .940 23.00‘ .335 
L023 1.33 22.00 2.13 14.50 .95 26-00 .35 
L024 1.44 35.00 2.3 32.50 .96 23.50 :39 
L029 ‘1.26 L 2.00 2.19 16.50 .37 4.00 .76 
L030 1,42 34.00 2.34 3 37.00 .975 32.00 .355 
L031 1.4 23.50 2.2 22.00 .93 17 50 .33 
L032 1.52 H 37.00 2.29 31.00 .94 23 00 .79 
L033 1.29 3.00 2.12 7.50 1.w 0.00 1 w 
L034 1.40 23.50 2.25 29.50 .94 23 00 .33 
L049 1.32 3.00 2.12 7.50 .33 6 00 .79 
L057 1.33 22.00 2.06 L 2.50 .33 6.00 .75 
L061 1.367 16.50 2.190 16.50 .915 14.00 .312 
L063 1.411. .33.00 2.192. 13.00 .904 13.00 .313 
L031 1.30 5.00 2.20 22.00 .34 1.50 .74 
L032 1 367 16.50 2.064 L 4.00 .367 

_ 
3.00 .774 

L033 1.32- 3.00 ‘2.06 L 2.50 .90 10.00 .30 
L090 1.32 3.00 '2 13 14.50 .93 33.50 .37 
L091 1.37 19:00 2.23 26.00 .93 17.50 .33 
L093 1.23 L 1.00 2.15 9.50 .34 1.50 .74 
L094 1.361 14.00 2.175 12.00- .933 35.00 .324 
.L099 1.30 5.00 2-10 5.00 .90. 10.00 .00 
L102 1 33 11.00 2.15- 9-50- .39 . 3.00 .91

1 

«L109 1.37 19.00 2.22 25.00 .937 21.00 .332 
L114 1.33 11.00 2.25 129.50 1.04 H 36.00 .73 
L116 . '1.30 5.00 2.05 L 1.00 .33 6.00 .75 
L119 1.409 32.00 2.309 

_ 
34.00 .932. 20.00 .336 

L126‘ 1.475 H 36.00 2.333 3: 36.00 
» 

’ .959 27.00 .361 
L123 1.40 23-50 2.24 27-50 .97 30-50 .36 
MEDIAN 
coNc. 1.3700 2.1940 .9300 .3235 

AQUATIC ECOSYSTEE PROTECTION BRANCH 
NATIONAL HATER RESEARCH INSTITUTE‘ 
BURL ING'.lUN ONTAR I0 

.0700 CONCENTRATION ERROR mcazn-r= .0286‘ 

4 5 '6 
REPORTED .REBORTBD 

RANK VALUE RANK ‘VALUE RANK 
21.00 -11 15.50 .21 26.50 
30.50 .03 5.50 .22 33.50 
17 00 .0941 3.00 .194 11.00 
13 00 .116 22.00 .216 30.00 
27.50 .12 23.00 20 13.00 
16.00 .12 23.00 20 13.00 
11 00 .1 10.50 .2 13 00 
26.00 .03 5.50 .21 26 50 
13.00 .112 19.50 .193 13.50 
24.00 .126 32.00 213 31.00 
27 50 .13 33.50 .21 26.50 
35.00 .131 33.50 .221 33.50 
5.00 .100 10.50 .130 6-50 

29 00 .115 21.00 .200 13.00 
34 00 .12 23.00 22 33-50 
3.50 .10 10.50 .13 6.50 
0 00 1;w 0.00 1.w 0.00 

21 00 .12 23.00 21 26.50 
3.50 .11 15.50 21 26.50 
3.50 .07 4.00 .20 13.00 
14.00 .112 19 50 200 13.00 
15.00 .133 35.00 .193 13.50 
1.50 .101 10.50 .13 6.50 
6 00 .053 2.00 .124\L 2.00 

11.00 .12 23 00 .10 L 1.00 
33.00 .12 23.00 . 33.50 
21 00 .12 23.00 .21 26.50 
1 50 .11 15.50 .11 4.00 

19.00 .119 24.00 .197 12.00 
11.00 .09 7.00 13 6.50 
36 00 .11 2 15.50 .19 9.00 
23 00 .106 13.00 .206 22.00 
'7 00 .04w L 1.00 . 13.00 
3.50 .06 3.00 .15 _3.00 

25.00 A .111 13100 .192 10.00 
32.00 .117 23.00 .203 23.00 
.3o.5o .14 36.00 .23 36 00 

1115 .2000 

'Hu



LRTAP 
pxanuawzng 01092 pfl 

STUDY'0O39 

LRTAP STUDY N0. 37 MAJOR IONS IN WATER 

'LGHER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: 4.5000 

SAMPLE 
00900900 

LAB NO VALUE 
.0002 7.01 
L003 7.90 
.0004 7.95 
*L005 7.55 L 
-0007 7.90 
-L000 5.72 0L 
L010 7.70 
L011 7.79 
L013 
L014 0.12 H 
L021 
L023 7.55 
L024" 7.9 
L029 ‘ 7.94 
L030 7.55 
L031 7.03 
L032 7.05 
L033 7 095 
L034 7.90 
L047 7.20 EL 
L049 7.71 
L057 7.9 
L051 7.93 
'LO63 7.090 EL 
L073 7.00 
L070 7.70 
L001 7.95 

_ 
L002» 7.05 
L005 7.00 

.L000 7.55 
.L090 7.72 
L091 7.57 
.LO93. 7.535 
L094 7.79 
L099 7.93 
L109 7.00 
L112= 7.07 
-LII4 7.51 
~L115 7.02 
L119 7.039 
L128‘ 7.51 
MEDIAN 
comc. 7.0000 

35.00 

11.00 

5.50

2 
REPORTED 
VALUE RANK 
5.70 30.00 
5.50 25 00 
5.03 0 33.00 
5.54 11.00 
5.99 an 37.00 
5;10 EL 1.00 
5.54 11.00 
5.59 15 50 

0.00 
7.21 00 40.00 
5.42 3.00 
5.52 0.00 
5.5 20 00 
5.57 13.50 
5.55 23 00 
5.47 5.00 

_5.72 27.00 
5.995 an 30.00 

_ 5.53 9.00 
5.45 4.00 
5.74 20 00 
5.0 0 32.00 
5.00 v0 35.00 
5.945 vs 35.00 
5.50 15.00 
5.59 15.50 0790 3100 
5.50 25.00 
5.50 20.00 
5.50 5.00 
5.51 7.00 
5.54 11.00 

. 5.593 10 00 
5.55 22.00 
5.75 29.00 
5.50 20.00 
5.57- 13.50 
5 33-L 2.00 
5.50 ' 25 00 
5.030 H 34.00 
7.12 an 39.00 

_5.s000 

DATA SUMARY 
PH UNITS

3 
REPORTED 
VALUE RANK 
4.20 31.00 
4.10 24.00 
4.00 4.00 
4.09 5.50 
4.24 30 00 
3.02 EL 1.00 
4.15 15.50 
4.14 13.50 
4.109 27 00 
4.21 35.50 
4.10 24.00 
4.13 10.50 
4.2 31.00 
4.13 10.50 
4.15 15.50 
4.14 13.50 
4.10’ 24.00 
4.25 39.00 
4.22 37 00 
4.21 35.50 
3.94 vL 2.00 
4 2“- 31.00 
4.20 31.00 
4.275 40.00 
4.10 24.00 
4.10 24.00 
4.14 13.50 
4.10 7.00 
4.05 3.00 
4.20 31.00 
4.12. 0.50 
4.17 20 00 
4.151 10.00 
4.20 31.00 
4.14 13.50 
4.20 31 00 
4.15 19.00 
4.12 0.50 
4.09: 5.50 
4 173 21.00 
4.20 41.00 

4 1730 

BASIC ACCEPTABLE ERROR: .1200

4 
REPORTED 
VALUE RANK 
7.32 24.50 
7.39 31.00 
7.34 26.50 
7.02 L 6.00 
7356 H 39L0O 
6.80 EL 4.00 
7.23 15}50 
7131 23500 

30.00 
7.65.VH 40.00 
6.54 EL 5200 
7.06 L 7.00 
7.4 33500 
7.53 H 37.50 
7.21 13100 
7.36 28.50 
7.37 30.00 
7.164g 8x00 
7.45 35.00 
6.79 EL , 3.00 
7117 '9a50 
7.4 33.00 
7.36 28h50 
6.688 EL 2000 
7.32 24350 
7.23 15.50 
7.52 H 36.00 
7.40 33.00 
7.23 15.50 
7.27 19.50 
7.28 21.50 
7.23 15.50 
7.188 12400 
7.13 11.00 
7.53 H 37.50 
7.28 21.50 
7.26 18300 
7.17 ' 9.50 
7.34 26350- 
7.270 19.50 
6.58lEL -1.00 

7.2750 

ACIDITY TD PH 8.3 

AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURHINGTON ONTARIO 

CONCENTRATION ERROR INCREHENT= 

REPORTED 
VALUE 

6.75 
6.91 
6.67 
6.853 
6.83 
7.11 H 
6.91 
‘6,93 
’6.74 
7.00 
16.889 
6.97 

6.9000 

33.00 
17.50 
14.50 
.32.00 
35.00 
17.50 
14.50 
36.00 
29.00 
7.00 
3.50 

22500 
12.50 
10.00 
8.50 

34.00 
22,00 
24-00 
2,00 
27.00 
16.00 
25:00 

REPORTS 
VALUE

D 

.0307 

21.50 

20.50 
15.00 
30.50 

20.50 
10.50 
35.50 
5.00 

23.00 
39.00



PARAMETER: 01092 pk 
SAMPLE 

REPORTED 
LAB no VALUE 
L002 - 6.90 
L003 7.07 
L004 - 7.11 
L006 6.79 5 
L007 7.33 vn 
L008 6.20 EL 
L010 6.97 
L011 7.00 
L013 
L014 7.36 vu 
L021 6.62 vL 
L023 6.84 
L024 7.1 
L029 7.0a 
L030 7.04 
L031 7.09 
L032 7.11 
L033 6.865 
L034 7.15 
L047 6.44 EL 
L049 6.92 
KLOS7 7.1 
-L061 7.13 
L063 6.536 EL 
L073 7.00 
L078 7.00 
L061 7.26 H 
L082‘ 7.09 
L086 6.94 
-L060 6.95 
L090 7.06 
L091 6.96 
L093~ 6.914 
LQ94~ 6.93 
L099 7.10 
L109 7.06 
L112 6-96 
L114 6.90 
L116 7.05 
.Lr19 '6.939 
L123 16.51 EL 
msnxnn 
cone- 7.0000 

REPORTED 
VALUE 

6491 H 
6.72 
6.56 
6.60 
6-73 
6,. 58 
6.563 
«6.71 
16.5 
'6:._75 
6,. 13 . 

:6@67 
6.76, 
6.660 
‘6,65 

6.7100 

30.50 
314.50 
13.00 

PH UNITS 

REPORTED 
VALUE 

4.00 EL 
7.33 

REPORTED 
VALUE 

6,70 EH 

6.64 EH 

6.2600 

.5.00 
16.50 
31.00 
25.50 
27.00 
36.00 
20.00 
32100 
35.00

10



SAMPLE 
05003000 

LAB No: VALUE 
L002 .56 
L003 .50 
L004 .543 
L006 .563 
L007 .56 
L000 -54 
L010 .5 
L011 _50 
L013 .540 
L021 .577 
L023 .50 
L024 .50 
L029 .51. 
L030 L560 
L031 £57 
L032 .49 
L033 1.u 
L034 .55 
L049 -54 
L057 .49 
L061 -549 
L063 .559 
L001 .50 
L002 .475 
L000 .40 
L090 .156 
L091 .;S6' 
L093 .49 
L094 ;551 
L099 .51 
L102 .54 
L109 fl551 
L114 .62 
L116 .47 L 
L119 L550 
L126 .577 
L123 -<56, 
MEDIAN

_ 

couc. /5510 

‘PARAMETER: 11091 Sodium
7 

12.00 

REPORTED 
VALUE 

HG/L 

REPORTED 
VALUE 

REPORTED 
RANK VALUE 
14 50 60 
11.00 .61 
13.00 .571 
25.50 .6070 
20150 .62 
21 50 .59 
32 50 6 
21 50v .59 
19.00 .601 
32.50 .620 
32-50 .62 
20.50 .64 
11.00 .56 
10-00 .010 an 
14.50 .62 
v0.00" .55 
0.00 1.w 

20 50- .60 
20.50 .59 
1.00 .63 

21.50 .600 
35.00 .500 
0.00 .56 
2.00 .510 L 
4.00 .54 

36.00 63 
21.50 60 
6.00 54 

16.00 642 
0.00 .57 
11.00 .59 
17 00 .600 
4.00 .50 
4.00 .53 

25.50 619 
24.00 635 
32.50 63 

.6000

~ 
1”’

2 5-..-

37



TOTAL 
LAB NO. ‘RANK 

L002 212 00 
L003 250.50 
L004 162.00 
L006‘ 207.50 
L007 241.00 
L000 169.50 
L010 166.00 
L011 216.00 
L013 163.00 
L021 204.00 
L023 268.00 
L024‘ 327.00 
L029 77.50 
L030 276.50 
L031 1269.00 
0032 165 50 
L033 10.50 
L034 232.50 
L049 139.00 
L057 101.50 
L061 173.50 
L063 205.00 
L001 72.00 
L082 42.50 
L088 72.00 
L090 270.00 
L091 222.50 
L093 .49.50 
L094 211.50 
L099 77-00 
L102 130-50 
L109 201.00 
L114 169.00 
L116 33 50 
L119 233-50 
L126 .290 50 
L120 305.00 
OVERALL AVERAGE 
RANK'IS 

TOTAL 
LAB NO. RANK 
L116 33.50 
.L082 42.50 
"L093 49.50 
L033 10150 
L081 72000 
L088 72.00 
L099 77.00 
L029 77.50 

ND.OP SAHPLBS 
RANKED 

No.05 snuvnss 
nnuxsn 

SUMMARY OF 
PLAGGING 

SUMMARY OF 
PLAGGING 
LL 
LLL 
LL 

LLL
L

~ 

BIAS STATEMENT 

BIASED HIGH 
BIASED LOW 

INSUFFICIBNT'DATA 

«arassn Low 
aznsao Low 
BIASED.DOH 

BIASED LOW 
BIASEDILHA 

BIASED LOW 
31-5530 HIGH. 
axnsan HIGH 

eras srnmsnsnw 
BIASED LOW 
BIASED LOW 
BIASED LOW 
INSUFFICIENT DATA 
BIASED LOW 
BIASED LOW 
BIASED LOW 
BIASED LOW 

METHOD CODING 

11103 

FUAHB AA 
xcp-us 
ICP 

IC 
FLAME AA/ICP 
‘ICP 

AAS 
PLASMA-AES 

Plume AA 
ICF 
Plume AA 
PLAHE—AAS 
AA 2300 FLAME 
PLAHB%AA 
ICP 
ICP 
WATERS 
ICP 
ICP 
vDIONEX 

'ICP 

METHOD CODING 
ICP 
ICP 
AA 2380 FLAME 
-Flame AA 
Flame AA 
ICF

FR



_w 5. .-ar~-.-.~_—~ ——..—r-~..—w—u.—..—v v— v 

L057 101.50 ’10.150 10 L 
-L102 130.50 13.050 10 xcp 
IL049 139.00 13.900 10 
L004 162.00 16 200 10 
«L013 163 00 16,300 10 
L032 165.50 16.550 10 n« — 

L010 166.00 16.600 10 ICP L114 169.00 16.900 10 VHL - - 
. ICP 

L000 169.50 16.950 6 10 
_ 1 

— 100-us L061 173.50 17 350 10 
L109 201.00 20.100 10 - wnwsas L063 205 00 20.500 10

V L006 'v207;50 20.750 10 FLAME an L094 211.50 21.150 10 FLAME-AA L002 '212.o0 21.200 10 
L011 -216.00 21.600 .10 
L091 222 50 22.250 10 
L034 232.50 23.250‘ 10 5 

L119 230 50 23.050 10 
_ 

' 

. 

~ Loxonsx 
L007 241.00 24.100 10 . _ L003 250.50 25.050 10 . — 11103 L023 268 00 26.000 10 .‘ 'pLAn0 an/xcp 
L031 269.00 .26 900 10 

. pLasuA-ass L030 276.50 27.650 -10 nan ' ' Ans
V L090 270.00 27.0001 10. FLAME-Ans L021 ’204.00 20.400 10 n 5 . 

‘ 10 L126 290.50 29.050 10 an 7 010300 0100 L120 305.00 30.5004 10 ~ azasan urea ICP L024 327.00 32.700. 10 ‘ 

. 
» 

- aznszo nxcu xcp 
OVERALL AVERAGE 
RANK Is» _: . ~ 

Sodium

39



LRTAP STUDY 0037 

PARAMETER: 12091 Magnesium HG/L 

LRTAP STUDY NO. 37 MAJOR IONS IN HATER 

DATA SUMMARY 

LOWER LIMIT FOR USE 0? BASIC ACCEPTABLE ERROR: .1000 BASIC ACCEPTABLE ERROR: 

SAMPLE 1 2 
REPORTED’ REPORTED» REPORTED 

LAB NO VALUE RANK VALUE RANK VALUE 

L002 '2.76 15.00 , 
.61 20.00 .58 

L003 2.68 L 6.00 .58 4.00 .55 L 
L004 2.93.H .-27.50 .633 26.00 .606 
L006 2.8215 19.00 .6470 H 28.00 .6185 
L007 2 54 BL 1.00 .69 EH 33.00 .60 
L008 2.66-L 3.00 .60 14.50 .60 
‘L010 2.7 8.00 .6 ‘14.50 . 

L013 2.885 25.00 .630 24.00 .594 
L021 2.975 H 29.00 .768 EH 34.00 673 EH 
L023 2.85 22.50 .63 24 00 .60 
L024’ 3.0 VH 30.50 .65 H 30 50 63 H 
L029 3.75 EH 34.00 .60 14 50 .54 L 
L030 2.77 16.00 .655 H 32 00 630 H 
L031 259 26.00 .64 27.00 .61 
L032 3.03 VH 32.00 .60 14.50 .58 
L034 3.0 VH 30.50 .6 14.50 6 
L049 2,71 9.50 .60 14.50 .60 
L057 2,J3 13.00 .59 8.00 .54 L 
L061 2.807 18.00 .616 21.00 .586 
"L063 2.650 L 2.00 .577 2.00 .561 
L081 2.83 20.00 .620 22200 .595 
L082 2.732 14.00 -597 11.00 .552 L 
L088 2.84 21.00 .63 24.00 -64 H 
L090 2.85 22.50 ‘.59 8.00 .59 
L091 2.67 L 4.50 -59 8.00 .58 
L093‘ _2.72 11.50 .59 8.00 -58 
L094 3.05 EH 33.00 .65 H 30.50 .61 
L099 2.67 L 4.50 .58 4.00 .57 
L102 2.72 11-50 .59 8.00 .56 
L109 2.80 17.00 .608- 19.00 .573 
L114 25685 L 7.00 .607 18.00 .603 
L116 2.71 9.50 .58 4.00 .54 L 
L126 2.854 24.00 .649 H 29.00 .590 
L128 2.93 H 27.50 .57 1.00 .54 L 
MEDIAN ' 

CONC. 2.8035 
> 

.6035 .5920 

28.50 
9.00 
7.00 
10.00 
26.00 
2.50 
16.50 
2.50 

REPORTED‘ 
VALUE 

AQUATIC ECOSYSTEH PROTECTION BRANCH 
NATIONAL HATER RESEARCH INSTITUTE 
BURLINGTON'ONTARIO 

.0200 CONCENTRATION ERROR INCREMENT= .0354 

4 5' 6 
REPORTED REPORTED 

RANK VALUE RANK VALUE RANK 

13.00 .58 15.50 2.62 13 00 
2 50 .55 6.00 2.59 8.00 

22 00 .597 22.00 2.76 28 00 
28.00 .5985 23.00 2.7230 25.00 
24.50 .61 28.00 2.40 EL 2.00 
8 50 .55 6.00 2.46 EL 4.00 
S 50 .6 25.00 2.7 20.00 
20.50 .595 21:00 2.768 29 00 
34.00 .737 EH 34.00 2.714 23 00 
19 00 .60 25.00 2 71 22.00 
32.00 .61 28.00 3.0 EH 34 00 
13.00 .55 ‘6.00 2.42 EL 3.00 
32.00 625 H 32300 2.72 24 00 
24.50 .59 19.50 2.9 VH. 33.00 
13.00 .57 11.00 2 88 VH 31.50 
5.50 -5 EL 1.00 2.8 30.00 

24 S0 .59 19-50 2 75 26.50 
2 50 .56 8.00 2.59 ‘8.00 
17.00 .582 17.00 2.680 16.50 
27.00 (570 11.00 2.566 L 6.00 
20.50 .600 25.00 ‘2.70 20.00 
4.00 .526 VL 2.00 2.606‘ 11.00 

r24.50 .61 28.00 1.74 EL 1.00 
18.00 .585 18.00 - 2330 20.00 
13.00 .58 15.50 2.60‘ 10.00 
8.50 .57 11.00 2568 16.50 
32.00 .62 31.00 2.88‘VH, 31.50 
8.50 .57 11.00 2.59 8.00 
13:00 .57 11.00 2.65 14.00 
16.00 .579 ,14.00 2.67 _ 15.00 
30.00 .615‘ 30.00 2.474 VL 5.00 
8.50 .54 L 3.50 2.61 12.00 
29.00 .641 VH "33.00 2.697 18.00 
1.00 .54 L 3.50 - 2.75 26.50 

.5835 2.6885 

.40



~ 

PARAMETER: 12091 Magnesium HGIL 
SAMPLE . 7 8 V9 

' 10 REPORTED REPORTED REPORTED REPORTED LAB NO‘ VALUE RANK VALUE RANK VALUE RANK VALUE RANK 
L002. .82 16.50 .68 14.50 1.00 ' 15.50 .47 14.50 
L003= .77 L , 3.50 .66. 8.00 .95 ‘6.00 .45’ 7.00 
L004 .857’ 25.00’ .716‘ 28.00 1.03 27.50 .475 316.50 
L006'_ .8455 22.00 .7060 26.00 1J0035-. 19.00 .4785 21.00 
L007» .89vH '32-50 .72 29.50 1.03 27.50 .50: 30.50 
L008. :81 10.50 .66‘ 8.00 .94 L 5.00 .46‘ 11.00 
L010- .8 ‘ _7.00‘ .7 23.00 1. 15.50 .5 30.50 
L013 .850 23.50 .708‘ 27.00" 1.028 26.00 .479 22.00 
L021. .971 EH .34.00 .846 BR 34.00 1.181 EH 34.00 .622_EH' 34.00 
L023 . .85 ‘ 23.50 .70» 23.00 1.02 

_ 
24.00 -45“ 

_ 

7.00 L024 .88 H 30.00 ' .75=VH 32.50 1.1 VH' 33.00 .51 H 133.00 
L029 .80 7.00 .67- 10.50 :97 8.00 .45. 7.00 L030 .865 '28.00 -695 ' 19.00 1.02 24.00 .485 23.50 L031 .84 21.00 .70: 23.00 1.0 . 15.50 .49 26.00 L032 .82 16.50 .68 14.50 1.09 VH 32.00 .46 11.00 L034 .75 VL f1.00 .7 23.00 1.0 15.50 » .5 30.50 L049 ' .86 27.00 .72 29.50 1.00 15.50 .49 26.00 3L057 .79 5.00 .64 L 4.50 1.00 15.50 .44 L 2x50 L061 .828 18.00 .690 18.00 1.007 20.00 .478 . 19.50 L063 ' .-814 14.00 .A625='VL' 2.00 .992 12.00 .478 19.50 ’L081 .833 20.00 ..700‘ 23.00 ' 1.01 22.00 .475 16450 L082 .815 15.00 .652~ 6.00 .911 VL 1.00 .441 L 4.00 L088 .89 H ' 32.50 .1 EL 1.00 1.08 VH 31.00 .49 "26.00 
vL090 .83 19.00 .685 17.00 1.02 24.00 .485 23-50 ’L091 .81 10.50 .68 14.50 .98 10.50 .47 14.50 L093 .81 10.50 .68 14.50 .97 8.00 .46‘ 11.00 

_ 
.. L094 .87 H 29.00 .75 VH 32.50 1.06 R . 30.00 .50 30.50 1; L099 .80 7.00 .66 8.00 .97 8.00 .45 7,00 ‘ 

. 

'
‘ 

L102 .81 10.50 .67 10.50 .98 10.50 .45" 7.00 L109 4813 _13.00 .673 12.00 .927 L 2.00 .465 13.00 vL114 .885*H,‘ 31.00 .696 20.00 1.008 21.00 .477 18.00 L116 .76 L ' 2.00 .64 L 4.50 - .93 L V3.50 .44 L 2.50 L126 .859 ’ 26.00 .723 31.00 ‘ 1.054 R 29.00 .494 28.00 L128 .77 L— 3.50 .63 L 3.00 .93 L 3.50 .42 VL, 1.00 . ;fi MEDIAN 
_ _

‘ 

CONC. .8240 .' .6875= 1.0000 .4760 

TOTAL AVERAGE No.09 SAHPLES suunnnx or-' — 

L'AB- QNO. RANK 
‘ 
RANK RANKED FLAGGING - BIAS STATEMENT‘ METHOD‘ CODING 

5 
L002 150.00 15.000’ 10 ‘ 

; L093 56 .00 5 . 600 10 L L L L ans:-:0 Low 121-07 
: L004 249.50 24.950 10 H 
, L006 241-00 24.100 10 H ’PLAHE'AA 
‘ L007 231-00 23.100 10 ELEH »ELH 
' L008 93 . 00 9 . 300 10 L EL 1. zcr-us. L010 171.50 17.150, 10 ICP L013 236.00 23.600 10

> L021 324 . 00 32 . 400 10 H EHEHEHEH EHEHEHEH EIASED HIGH IC L023 212.50 21.250 10 .pLgng AA/Icp ‘L024 3'15 . 00 31 . 500 1:0 VHH H EHH VHVHH BIASED HIGH ICP L029 105 . 50 10 . 550 10 EH L EL

41



L030 '252.00 
L031 244.00 
L032 100.50 
L034 174.00 
L049 215.00 
L057 59.50 
L051 100.00 
L053 103.50 
L001 200.00 
L002. _74.00 
L000 222 00 
L090 105.50 
L091 113.50 
L093 112 00 
L094 300.50 
L099 75.00 
L102 103 00 
L109 131.00 
L114 '205.00 
'L115 52 50 
L125 253 50 
L120 73:00 

OVERALL AVERAGE 
nnnx Is 

TOTAL 
LAB NO; .annx 

L115 52 50 
L003 55.00 
L057 59.50 
L120 73.00 
L002 74.00 
L099 75 00 
L000 93.00 
L102 103.00 
L053 103.50 
L029 105 50 
L093 112.00 
L091 113.50 
L109 131.00 
L002 150.00 
L010 1171.50’ 
L034 174 00 
L051 100.00 
L090 105.50 
L032 100.50 
L114 205.00 
L001 200.00 
‘L023 212 50 
L049 215.00 
L000 222.00 
:L007 231.00 
L013 235 00 
L006: 241.00 
L031 244.00 
L004 249.50 
L030 252.00 
L125 253 50 
L094 300.50 
L024 315.00 
L021 324 00 

OVERALL ANERAGE 
RANK IS 

10.050 
20.500 
202000 
21.250 
21.500 
22.200 
23.100 
23u600 
24-100 
4242400 
’24.950 
26.200 
26.350 
30.850 
3L:500 
32.400 

17.500 

N040?-SAMPLES. sumnnny or 
RANKED ELAGGING 

LLLLLL 
LLLL 
LLLL 
HLLLLLLVL 
LvLvLL
L 
LELL 
LLVL 
BHLBL 
L
L 

VHELVL 

LVLH 

uzLgaLvn 
ELBHBLH
H 
vn
H nun 
HVHH 
anuvnnvun 
vnnnannvuvuu V 

Hsnsnsnanausuanau 

BIASED LOW 

BIASEDVLOH 

BIHSED HIGH 
BIASED LOW 

BIASED LOW 
BIASED LOW 

BIAS STATEMENT 
013520 Low 
013550 Low 
arnsan Lou 
axnssn Low 
arnsan Low 
aznsan Low 

BIASED HIGH 
BIASED HIGH 
BIASED HIGH 

PBASHAHABS 

Flame AA 
ICP 
Flame AA 
FLAME-AAS 

AA 2300 FLAME FLAME-AA 
ICP 
ICP 
HAS VARIAN 
ICP 
ICP 
ICP 

METHOD CODING 
ICP 
12107 

ICP 
ICP 
ICP 
ICP-MS 
ICP 

AA 2380 PDAHE 
AAS VARIAN 
ICP 

FLAME-AAS 
ICP 
Flame AA 
FLAME AA/ICP 
Blame AA 

FLAME AA
_ BLASMA—AEs 

AAS 
FLAME-AA 
ICP 
IC 

Magnesium
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IZRTAP STUDY 0037 DATA SUNHARY 
phahnglr-ER: 1309.15 Aluminum 

_ 
HG/1, 

' AQUATIC: ECOSYSTEN «PROTECTION BRANCH 
- NATIONAL WATER RESEARCH INSTITUTE 

‘ BURLINGTON ONTARIO 
LRTAP STUDY NO. 37 MAJOR IONS IN WATER 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: .0100 BASIC ACCEPTABLE ERROR=' . 0200 CONCENTRATION ERROR INCREMEN’l‘= .0300 

smna 1 - 2 3 4 5 6 
REPORTED REPORTED REPORTED 

V 
REPORTED REPORTED REPORTED‘

. LAB ‘NO VALUE RANK VALUE RANK VALUE RANK VALUE RANK VALUE’, RANK VALUE VRANK 

L006 .0066 9.00 .0859 18.00 .6447 EH .19-00 .0113 11.00 .0076 10.00 -1899 17.00 
L008‘ 0.00T ‘ 3.00 .07 10,50 .56 11.00 .01T 8.50 0.00T. .3.00 .16. 5.00 
L010, <.002 0.00 .055 7.00 .53 L 6.50 <.002 0.00 <.002v 0.00 .20 H 19.50 L023’ .010W 0.00 .080 15.50 .665'EH 20.00 .o1ow 0.00 .010" 0.00 ;188 16.00 L029’ -.01'T 1.00 -.0131‘ EL 1.00 -._01T EL 1.00 -.011’ L 2.00 -.011‘ 2.00 .-20 H 19.50 L030 . 002%! 0.00 .070 10. S0 . 551_ 9 . 00 . 006T ' 4 . 50 . 002H '0 . 00 . 168 9 . 00 L031 .01 11.50 .08 15.50 .58 12-00 .02 16.00 .01 12.50 -17 11-50 L032 ' .006‘ - 7.50 0516 ' 

6 00 .600 16.00' .0099 7.00 0063 8-00 .180 13 50 L049 006 7.50 .100 H 21.00 .64 VH 18.00v .012 12.00 .006 7.00 .16 5 00 L057 - 001T 2.00 5 4 50 .53 L 6;50 —.024T VL 1.00 -.018T L 1.00 .15 1.50 L081 009T 10.00 074 13 O0 .517 L 4.50 .009T 6 00 009T 11.00 .168 9.00 L082 101 EH 17-00 044 L 2 00 .517 L 4.50 037 H 18 00 031 H 16.00 .168 9.00 L088 02 14.00 .072 12 00 .559 10.00 .019 15.00 007 9.00 .157 3 00 L090 .01T 11050 083 17.00 .596 15.00 .01T 8.50 .01T 12.50 .184 15.00 L091 021 15 00 .097 H 20 00 .592 14.00 .015 14.00 013 14.00 .167 7.00 L093 .004 . 6.00 .094 H 19.00 
_ 

.677 EH 21.00 .011 10.00 .002 4.00 .195 H 18 00 L094 .019 ,13.00 .112 VH‘ 22.00 .442 EL 2.00 .013 13.00 - .003‘ 5.50 .220 EH 21.00 L099 .920W 0.00 — .077 14.00 .610 H 17.00 .020W 0.00 .020H 0.00 .180 13.50 L102 .o1w. 0.00 .05 4.50 .50 VL 3.00 .01W 0.00 .01H 0.00 .16 5.00 L114 .0038 5.00 0476 L 3.00 .7417 EH 22.00 :0049T 3.00 .0008W' 0.00 .3560 EH 22.00 
L116. .10 SH "16.00 .06 8.00 .55 8.00 .03 17.00 .02 ‘15.00 .15 1.50 L128- .003 4.00 .067 9.00 .59‘ 13.00 .006 4.50 » .003 5.50 .17 11.50 MEDIAN . 

CONC; 0066‘ .0710 .5700 .0105 .0066 1700 

PARAMETER: 13091 Aluminum HGIL 
SAMPLE 7 B 9 10 REPORTED REPORTED 

> 
REPORTED REPORTED LAB NO VALUE RANK VALUE RANK VALUE‘ RANK VALUE RANK 

L006 -0275 15.00 .0154 15.00 .0678 21-00 .0150 14.00 L008 .02! 8.50v .01T 11.00 .06 ,14.50 .01? 6.50 L010 .020 8.50 .008 7.00 .055 11.50‘ .005 3.00 L023 .017 6.00 .010H 0.00 .055 11.50 .011 8.00 L029 —,01T VL 1.00 -.01? 2.00 .06 14.50 -301T L 2.00 L030 .017 6.00 .006T ‘5.00 .050 '10.00 .008T 5.00 L031 .031 18.50 .02 16.50 .08 H 22.00 .02 18.00 L032 -0231 13.00 .0095 8.00 .0497 9.00 .016 15.00 L049 .03 18.50 .010 
V 

11.00 .049 8.00 .017 16.50
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L057 -.000T L 2.00 
L001 .022 
L002 0.ow 
L000 .023 
L090‘ .022 
L091 .031 
L092 .020 
L094 .020 
L099 .027? 
L102. .01 
L114 .0147 
L115 
L120 .017 
MEDIAN 
cone. .0220 

TOTAL 
LAB no. .RANK 

L006 149 00 
L000 01.50 
L010 53.00 
L023 77.00 
L029 45-00 
L030 59 00 
L031 154 00 
L032 103.00 
L049 124.50 
L057 35.00 
L001 110.00 
L002 05.50 
L000 100.00 
L090 133.00 
L091 145.00 
L093 120.00 
L094 129.50 
vL099 75 50 
L102 10 50 
L114 70100 
-L115 04.00 
-L120 72.00 
OVERALL Avangss nmx 1s 

10.50 
0.00 
12.00 
10.50 
20.00 
15.50 
15.50 
14.00 
3.00 
4.00 
0.00 
5.00 

-.0301 EL 
.059 an 
-023 
.01 
.011 
-010 
.005 
.014 
-02w 
.01w 
.0033r 
.02 
.005 

.0100 

N0.0P'SAHPLES 
.RANKED 

$14.50 
14.50 
1.00 
5.00 
19.50 
19.50 
-18.00 

17.00 
3500 
4.00 
2.00 
7.00 

00 

1.00 .05 
19.001 .050 
10.00 0.00 BL 
11.00 .030 
11.004 .054 
11.00 .054 
5.00 .053 

14.00 .041 
0.00 .0511 
0-00 .015 VL 
3.00 .0355 - 

15.50 .01 BL 
5.00 .045 

.0550 

suumanv or 
FLAGGING 

an 

L H 
20 

BLELL H VL 

n*vn 
.1. VLL 1.1-:L vL
L 

EH1. L H H

H 
0.00 0 
VHEL an

H 
vL 

L EH EH 
EH 

0. 

.021? VL 

.015 
0W_ 
.012 
.014 
.013 
.013 
.017 
.02H 
.01H' 
.0067T 

.010 

-0125 

BIAS STATEMENT 

BIASED LOW 

BIASED IDH 

BIASED LOW 

METHOD CODING 
ICP 
ICP-HS 
GP 
GPAA 
COIDURIMETRY 
PLASMA-ABS 

GRAPHITE 
ICP- 
GRAPHiPUR 
FURNACE 
HGA 300 FURNACE 
PLAHErAA 
ICP 
ICP 
AAGP 
ICP 
GFAA
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1 
TOTAL AVERAGE 110.017 smpnas summm: or

_ 

1.113 No. name mm: mmxao. . ruascmc BIAS--STA'!'EHEN'l‘ usmloo oonmc 
1.057 35.00 3.500 10 LVLLLELVI. - ansan 1.041 L102 ‘ 10.50 ‘ 3.700 5 v1.v1. amssn now my 
1.029 45.00 4.600 10 ELBLLHVLL - amsap now 
1:1-20. 72.00. 7.200 10 , . cum 
L030" 59 . 00 7 .375 a - Aconouamsvrav 
1.114 70.00 7 .779 9 nan:-:u um-1 
L008 91 . 50 0-. 1150 10 ' 

_ Icp-us 
1.010 53.00 9.000 7 ma 

. 
4 

, . 09 
L088 100.00 10.000. 10 - =0:uu>n EUR 
1.032 -103 .-00 10-. 900 1,0 »

. 

1.115 94 .00 10. 500 0 Eflsl. 19:12 
1.092 7 as .-50 10.559 0 sm..1.mu=:1. 101: 
L081 110.00 11.000 10 new ’ 

. 

5 <:ruu>n1'ra 
1.049 124.50 12.450 10 mm 9

‘ 

L093 120.00 12.300 10 mm as; 300. wauacav 
1.023 77.00 12.931 6 an can 
L094 129 . 50 12 .950 10 vuznzn PLANE-AA 
1.090 13-3.00 13.900 10 FURNACE. 
1.091 145.00 14.500 10 14“ _ 1.006 149.00 14.900 10 an 1c? 
1.099 75.50 15 . 100 5 11 109 
1.031 154.00 15.400 

_ 
10 u 'PLASMA—AES- 

OVERALL AVERAGE 
RANK 1s 10.423 

, Aluminum



LRTAP -STUDY 0037 . -DATA SUMMARY 

PARAMETER: 14092 REACTIVE SILICA HG SI/L AQUATIC ECOSYSTEM PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON OTARIO 

LRTAP STUDY NO. 37 MAJOR IONS IN HATER 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE ERROR: .0100- BASIC ACCEPTABLE ERROR: :0400' CONCENTRATION ERROR INCREMENT= .0354 

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

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

L002 1.147 18 00 2.00 11 50 2.524 11.00 1.833 14 00 .216 12.00 .103 9.00 

L003 1.05 1.50 1.956 9 00 2.484 9.00 1.802 8.00 .233 22.00 .135 20.00 

L006 1 1280 13.00 2.0022 13.00 2.5709 16.00 1.8424 16 00 .2233 17 00 1184 16.00 

L010 1 12 10.50 1.93 5 50 2.47 8.00 1.83 11.50 . 6 00 .18 VH 22.00 

L014 1 170 20.00 2.040 17.50 2.590 17.00 1.870 17 50 .218 13.00 -111 15 00 

L023 1.12 10.50 2.01 15.00 2.57 14.50 1.87 17.50 .23 20.00 409 4.00 

L024 1.10 6a50 2.00 11.50 2.60 18.00 1.90 19.00 .23 20.00 .12 17.00 

L029 1.12 10.50 1.95 7.00 2.40 L 4.50 1.79 5.00 .215 11.00 .110 13.00 

"L031 1.14 16.50 2.04 17.50 2.57 14.50 33.1 EH 22.00 .22 15.00‘ .10 6.50 

L033 1.13 14.50 2.01 15.00 2.73 V“ 21.00 1.83 .11.S0 .220 15.00 .13‘ 18.50 

L034 1.1 6.50 1-9 3.00 2 4 L 4.50 1.8 6.50 3 50 . 6 50 

L049 '1.15 19.00 1.93 5.50 2.45 7.00 1.84 '15.00- .21- 6.00- .11 13:00 

L063 1.118 8.00. 12955 8.00 2¢537 12.00 1.805 9.00 .212 9.00 .105 10.00 

L082 1.088. ‘S4001 1.906 4.00 2.411 6.00 1.748 2.00 4211 8:00 .109 11.00 

L088 1.35 EH 122.00 2.34 EH 21.00 3.01 EH 22.00 2.14 EH~ 21.00 .23 20.00 .13 18.50 

L091 1.13 14.50 2.01 15.00 2.49 V10.00 1.80 6.50 .20 3.50 .09 4.00 

L093 1-266 VH 21.00 2.096 20.00 2.726 VH 20.00 1.963 H 20.00 .213 10.00 .076 1.00 

L094 1.12 10.50 2.06 19.00 2.61 19.00 1.83 11.50 .225 18.00 .101 8100 

L099 1.08 3.50 2.40 EH 22.00 1.90 EL 1:00 1.76 4.00 .21 6L00 .11 13.00 

L102 1.05 ,1.50 1-89 12.00 2.36 L 2.00 -1.74 1.00 .191 2.00 .081 2.00 

L116 1.08 3.50 1.87 L 1.00 2.37 L 3.00 1.75 ,3.00 .19 1.00 .09 4.00 
’L128 1.14 16.50 1.97 10.00 2.54» 13.00 1.83 11.50 .22 15.00 ‘J15 21.00 
MEDIAN 
CONC- 1.1200 v2-0000 2.5305 '1.8300 .2155 .1095 

PARAMETER: 14092 REACTIVE SILICA KG SI[L 

SAMPLE 7 8 9 10 
REPORTED REPORTED REPORTED REPORTED 

LAB N0 VALUE RANK VALUE RANK. VALUE RANK VALUE RANK 

L002 .771 11.00 .653 14:00 .066 4.00 .343 14.00 
L003 .705 L. 2.00 .583 L 2.00 .098 19.00 .364 20-00 
L006 .7614 9:00 .6533 15.00 .0874 15.00 43478 15.00 
L010 .79 16.50 .63 7.00 .09 17.00 .33 7.00 
L014 .790 .16.50 .667 19.00 .077 9.00 .358 18.00 
L023 .79 16.50 .65- 12.00 .09 17.00 .33 7.00 
L024 .78 13.00 .66 ’17.00 .07T- 7.00 .34 11.50 
"L029 .77 10.00 .64‘ 9.50 .08 12.00 .34 11.50 
L031 .78 13.00 .66‘ 17.00 .07 7.00 .35 16.50 
L033 .79 16.50 .67 "20.00 .08 12.00 .36 19.00 
L034 .8 19.00. .6 3.50 .1 20.00 .3 1.00



/ 

L049 
L063 
L002 
L000 
L091 
L093 
‘L094 
L099 
L102 
L116 
.L128 
MEDIAN 
conc. 

I.-AB NO. 

L002 
L003 
L006 
L010 
L014 
L023 
L024 
L029 
L031 
L033 
L034 
L049 
L063 
L002 
L000 
L091 
L093 
L094 
L099 
L102 
L115 
L120 

ovERALL AVERAGE nmxxs 

.70 13.00‘ 
..75s 7.00 
.742 ‘5.00 
.09 vn 22.00 ' 

.75 6.00 

.032 21.00 

.739 3.00 

.74 4.00 
:546 EL 1.00 
.76 0.00 
.01 20.00 

.7755 

TOTAL AVERAGE 
RANK ‘RANK 

110,50 11.050 
112.50 11.250 
145.00 14.500 
111.00 11.100 
162.50 16.250 
134.00 13.400 
140.50 14 050 
94 00 9.400 
145.50 14.550 
I63.00 16.300 
74.00 7.400 
119.00 11.900 
05.00 0.500 
69.00 6.900 

210.50 21.050 
76.50 7.650 
170.00 17.000 
115.00 11.500 
79.00 7.900 
15 50 1.550 
32.00 3.200 
150.00 15.000 

11.500 

.66 

.650 

.623 

.73 H 

.740 H 
-650 

I502-L 
.60 
.64 

.6500 

no.0? snnpnas 
anuxan 

17.00 .00 
.12.00 .060 
5.00 .003 
21.00 .12 
7.00 ..06 
22.00 .450_an - 

12.00 ~.079 
7.00 .07 
1.00 .045 
3.50 .05 
9.50 .09 

.0000 

"SUMMARY OF 
FLAGG ING 

L L 
V}!

L 
EH 

V}! L. 

~ausu0u0u vun 
vu- van 0 an 

EHEL 
L ELL 

L L 

12.00 
5.00 

14.00 
21.00 
3.00 

22.00 
10.00 ' 

7.00 
1.00 

17200 

11,50 
5.00 
9.00 

22.00 
7.00 

.21.00 
4.00 
11.50 
2.00 
3.00 

16.50 

3:55 swnrausnm 

axnssn HIGH 
BIASBD 3100 

010550 Low 
axnsan Low 

uawuon conxua 

14 109 
AUTOANALYSER 
ICP 
AUTO HOLYBDOSILICA 
HOLYBDATE 
COIDRIHETRIE 

P..I.A 
Molybdate 

COIDRIHETRIC 
COIDRIHETRIC 
AC ASCORBIC 
F-. I .A. 
ICP ' 

’-17



TOTAL 
LAB NO. RANK 
L102- 15.50 
‘L116 32.00 
L082. 69.00 
L034 74.00 
L091 76.50 
L099’ .679.00 
L063 95.00 
LQ29 .94.00 
L010 111.00 
L003 112.50 
L094 115.00 
L002. 110.50 
L049 119.00 
L023 134.00 
L024 140.50 
L006 145.00 
L031 145.50 
L128 150100 
L014 162.50 
L033 163.00 
L093 170100 
L068 210.50 
OVERALL AVERAGE 
RANK IS 

no.0? snnrnas 
nnnxan 

sunmnny or 
FLAGGING 
SELL 
LL

L 

EHEL 

LL 

an 

vn 
Avnvunn2u_ 
.ansnsuauvnu 

BIAS STATEMENT 
B1ASED.LOW 
BIASEDVLOH 

BIASED HIGH 
BIASED HIGH 

METHOD conxnc 
AC ASCORBIC 
F;1.A, 
9.1.1 

COLORIHETRIC 

ICP 
14109 
COLORIKETRIC 

AUTO MOLYBDOSILICA 
MOLYBDATE 
AUTOANALYSBR 
cononxusrnxa 
ICP 

Holybdate 

REACTIVE SILICA

48



SAMPLE
_ aapoaran 

LAB no VALUE 
L003 3.35 
L006 3.4725 
L007 . 3,28 
L000 3 56 

% L010 3.3 
‘ L011 3 63 

-L013 3.395 
L014 3 44 
L021 3.511 
L024 3 50 
L029 3 43 
L030 3 40 
L031 3.3 
L032 3.576 
L034 3.4 
L049 0.09 an 
L061 3.53 
L063 .3.439 
L081 3.50 
L052: '3.377 
L088’ 3.413 
L090 3.55 
L091 3.45 
L093 3.21 
L094 3.37 
L099‘ 3.45 
L102 3,55 
L104 3L5 

‘ 

L109 3.554 
5 

L116 3.49 
: 

L119 3.563 
; 

L126 3.573 
4 L120 3.43 

npnxnn 
CONC. 3-4500 

LRTAP STUDY 0037 

19.00 

12.50 

pnnAnsTaa:‘16000 SULFATE.IC METHOD 

BRTAPVSTUDY NO. 37 MAJOR IONS IN WATER 

hbb#fibhAh#bh#bhh_ 

..-.... 

qammummm 
mounqwm

w

5 

4.515 
4.60 
4.752 
4.079 n 
4.56 

4.5900 

.DATA SUMMARY 
‘HG/L 

VMNE 

1.37 VH 
1.0265 

BASIC ACCEPTABLE ERROR: 

ERRED 
VALUE 

5.8500 

.2000 

AQUATIC ECOSYSTEH‘PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
VBURLINGTON ONTARIO 

REPORTED 
VALUE 

0 
DJ0 

Hpwpnwuuwnwwuuewu 

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

obmmdmoumouuqwoqo 

ouaqwuusgugoo 

1.890 
new .. bu Law a 
1.941 
1.86 

148700 

10.00 
33.00 
7.00 

11.50 

CONCETRATION ERROR INCREEENTF 

navoarsu 
VALUE 

23.0 
21-42 EL 
26.6 EH 
22.90 
23.7 
24.3 VH 
23.15 
21.80 VL 
23.378 
24.091 H 
25.4-EH 

23,1500 

.0219

W



PHRAHETER: 

SAHPLE mmmmo 
LAB no VALUE 
L003 
L005 5 0125 
L007 5.72 
L000 5.09 H 
L010 5.7 
L011 5.70 
L013 5.751 
L014 5.00 
L021 5.050 
L024 5.10 H 
L029 5.55 
L030 5.90 
L031 5.0 
L032- 5 035 
L034 5.5 
L049 15.37 L 
L051 5.07 
L053 :5.500 
L001 5.93 
L082‘ 5.007 
L000 5 731 
L090 5.54 
L091 5.01 
L093 5.23 vL 
L094 5.55 
L099 5.71 
L102 5.75 
L104 5.90 
L109 5 024 
L115 5.57 
L119 5.025 
L125 5 104 0 
-L120 5.72 
MEDIAN 
cone. 5 7755 

TOTAL 
LAB NO. RANK 
L003 150.50 
‘L006 175.50 
L007 112.00 
L000 290.00 
L010 114. 0 
L011 145 50 
L013 101.00 
L014 174.00 
L021 225.50 
L024 239.00 
L029 109.50 
L030 144.00 
L031 145.50 
L032 254 00 
L034 . 42 50 
L049 105.00 
L051 245.50 
L053 201.00 
L001 .170.00 
L002 127.00 
L000 139.00 

16000 SULPATErIC METHOD 

0000111-00 
.VALUE

G 0 
0

o 

-. 

~ 

., 

QNO 

D000

9

. 

.#~ = 

6.8200 

‘N010? SAMPLES 
RAN KED 

HGIL
9 

REPORTED REPORTED am: vaws numx VALUE 
30:00 .0 25.00 6.0 
22.00 3.7310 15.00 5 0195 
0.00 .52 5.00 5.99 
31.00 4.00 33.00 7.33 an 
5.50 3.7 11.50 .9 
2.00 3.72 14100 5.94 
11.00 3.555 9.00 5.912 
10.00 3.79 21.50 5.03 
25.00 3 754 19200 5.005 
27.00 3.00 25.00 5.30 
3.50 3-54 5.50 .5.75 

21.00 3.75 10.00 5.75 
5.50 3.5 3.00 5.5 L 

29.00 3.050 30.00 5 004 
1.00 3:4 L 1.00 5.5 vL 
5.00 3.50 4.00 5.20 EL 

24 00' 3-00 25 00 5,19 
33.00: 3.000 131.00. 5 910 
9.00v 3.70 20.00‘ 5.00 
15.00 3.741 15.00= 5.993 
14.00 3.553 0.00 5 955 
10.00 3.05 29.00= 5.90 
25.00 3.71 .13.0o 5.07 
3.50 3.47 L 2.00 5.20 
15.00 3.54 5.50 5.930 
12.00 3.70 11.50 5.92 
10.00 3.00 25.00 5.97 
23.00 3.00 25.00 5.10 
10.00 3.745 17.00 5.040 
20100 3.79 21.50 5.04 
20.00 3.045 20.00 5.177 
32.00 3.910 32.00 5.354 H 
13.00 3.50 10.00 5.97 

3.7450 5 9930 

.sunmnnv or 
PLAGGING 

EL 

EH 
EH VHH H EH

L
L

L 

-H 

vL an 
L »L VL L 

L L L vL 
an. EHL 0L 

50; an 

vL 

10 

26.00 

BIAS STATEMENT 

BIASEDrHIGH 

BIASED LOW 
sxnsso HIGH 
aznsan Lou 

HBTHOD CODING 
15309; nrosax 
DIONEX 
1C 
DIONEX 

IC 
IC 

IC 

Ion Chrom. 
C.I. 
Dionex
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L090 224.50 
L091 159.50 
L093 11.50 
L094. 141,00 
L099 105.00. 
L102: 191,50 
L104 232-00 
L109 105-50‘ 
L115 150 50 
L119 251.00 
L125 302 00 
L120 4157.00 

OVERALL AVERAGE 
RANK 1s 

.T0TAL 
’LAB no. RANK 
L034 42 50 
L031 45 50 
L093 11.50 
L013 101.00 
L049- 105.00 
L029 109 50 
L001 '112.00 
L010 114 00 
L099 105.00 
L002 .121 00 
L000 139.00 
L094 141 00 
L030 144.00 
L011 145.50 
L120 151 00 
L091 159.50 
L115 150.50 
L014 114.00 
VLOO6 115.50 
'L081 110.00 
L003 150150 
.L109 105.50 
L102 191 50 
L053 201 00 
L090 224 50 
L021 225 50 
L104 232 00 
L024 239 00 
L051 245 50 
L119 251.00 
L032 254 00 
L008v 290.00 
L125« 302 00 

OVERALL AVERAGE 
RANK IS 

22.450 
15.950 
7.750 
14.100 
11.778 
19.150 
23.200 
18.650 
16.850 
25.700 
30.200 
15.700 

16.902 

Avaaasg 

44250 

160902 

No.09 sanpnzs 
-nnnxan 

L ELVL L 

-SUMMARY OP 
FfiAGGINB 
LELVL 
LLVLL 
LELVLL
L 
EHEHLEL 
EH 

VL 
VHEH 
‘VLEH
L 
VHBH 
Vt
L 

EL 

amen 
nan 

EHVHHHEH 
HHHHH 

BIASBD EON 

01050010100 

BIAS'STATEHENT 
BIASBD L0 
-BIASED LOW' 
BIASED UDH 

BIASED HIGH 
BIASED'HIGH 
BIASED HIGH 

IC=DIOflEX' 

DIONEX IC 
ION CHROH. 
IC 
IC 
IC 
WATERS 
C.I- 
DIONEX 
‘KC 

HE1HOD3C0DING 

C.I. 

DIONEX 
Ion Chrom. 
j16309$ DIONEX 
WATERS 
IC 

IC DIOHEX 
19 
IC 
IC 

DIONEK 
1c '- 

SULFATBLIC METHOD
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LRTAP STUDY 0037 
PARAMETER: ‘16001 -SULFATE’ NON IC METHODS 

LRTAP STUDY NO.» "37 MAJOR IONS IN WATER 

DATA SUMMARY 
MG/L 

LOIIER LIMIT FOR USE’ 0? BASIC ACCEPTABLE ERROR: 2.0000 

SAMPLE 
REPORTED 

DABVNO VALUE 
L002 ' 3.5 
L004 3.2 
L005 3-54 
L023 3.07 
E03; 3.4 
L033 3 6 
MEDIAN 
cone. 3 4700 

SAMPLE 
IREPORTED 

'LAB no VALUE 
’L002 5.4 
L004 5,1 
L005 5.78 
L023 5.55 
L031 5.5 
L033 4.5 L 
MEDIAN 
oouc. 505250 

TOTAL 
LABvNO. _ RANK 
L002. 49.50 
L004 21,00 
L005- 43.00 
L023 36.00 
L031 27.00 
L033 22.50 
ovEnALL AVERAGE 
RANK IS 

TOTAL 
LAE N0. VRANK 

L004 21.00‘ 
L033 22 .50 
L031 2.7..;00 
L023 36 .00 
L006 43 . 00 
L002 .49..;S0 

OVERALL AVERAGE 
RANK IS 

1.00 

AVERAGE 
RANK 
5,0500 
2,. 100 
4 . 300 
3 ..600 
2 . 100 
2 .500 

3 .431 

RE PORTED 
VALUE 

NO . OP SAMPLES 
RANKED 

NO . OE’ SAMPLES‘ 
RANKED 

10

3 
j REPORTED aaponrm-:0 

RANK VALUE RANK VALUE 
5.00 0.00 5.3 
3.00 15.7 2.00 5.0 
4.00 23.45 3.00 5.54 
2.00 27.9 vu 4.00 .5.51 
1.00 .4 EL 1:00 5.4 
5.00 0.00 4.1 L 

20 0000 5.5750

9 
napoa-ran REPORTED 

RANK VALUE RANK VALUE 
5.00 402-A 5.00 5.5 
2.00 2.9 1.00 5.5 
5.00 3-39 5.00 5x51 
4.00 3.45 4.00 15.30 
3.00 3.3 3.00 5.5 100 31 200 am 

3.3750 5 1500 

SUMMARY OF 
PIZAGG I NG 

‘n 
EL 

VH 
EL 

L EL L 

SUMMARY 09 
FLAGG I NG 
EL 
LELL 
EL 
V}!

H 

BASIC ACCEPTABLE ERROR: .3000 

AQUATIC ECOSYSTEH ”PR_O'_I'_ECTION BRANCH 
NATIONAL HATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

CONCENTRATION ERROR Incaznanrs .2000 

5 5 
Ezpox-1-E0 REPORTED 
VALUE RANK VALUE RANK 
1.9 5.00 22.1 4.00 
.10 EL- 1.00 20.7 2.00 

1.54. 4.00 22.50 5.00 
1-93 5.00 22.0 3.00 
1.0 3.00 23. 5.00 
1 2 EL 2.00 20.2 1.00 
1.0200 2210500 

BIAS -STATEMENT’ METHOD CODING 
E1AsE0 E100 
'BIASED Low 

AU10mNALvsER 
PIA 
CALMAGITE 

BIAS -STATEHENT ‘METHOD CODING 
BIASED LOW 

CADMAGITE 
PIA 
-AUTOANALYSER 

BIASED HIGH
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SULFATE NON IC METHODS 

LRTAP STUDY <003_7 DATA SUMMARY 
PARAMETER: 17000 CHLORIDE IC HG/L AQUATIC BCOSYSTEM PROTECTION BRANCH 

NATIONAL WATER RESEARCH INSTITUTE 
. 

' BURLINGTON ONTARIO 
LRTAP STUDY NO. 37 MAJOR IONS IN HATER ' 

10050 LIMIT 000 usa or ansrc ACCEPTABLE 0n0on= .0110 ansxc nccsprnnna 20000: .1000 couczurnnrxou 00000 100030001: 10371 

SAHPLE — 1 2 1 3 
V 

4 5 
V

6 
00000120 

3 
050001130 

A 
00001;-1350 =RBPORf1'ED 05000100 00000100 

LAB no VALUE "RANK vnnua ‘RANK VALUE nan: VALUE RANK VALUE— znanx ‘VALUE . RANK 

0003 1.35. 4.00 1.59 4.501 1.00 H 26.50 .46 29.00 0.00 .05 6.00 
L006 1.4010 12.50 - 1.6580« 16.00 .0555 7.00 .3500 4-00 -1560 . 2-00- .9090 12.00 
-L001 1-10 EL 1.00 1.50 L 1.50 .03 4.00 .36 .5.50 419 10.00 .05 6.00 
0000 1.55 29.00 1.67 ‘ 17,50 .73 vL 1.00 .17 an 1.00" 0.001 EL 1.00 .75 vL ' 2.50 
L010 1.50 27.00 1:69 24.50 1.00 nv 26.50 .43 25.00 .23« 22.00 .95 24.00 
-L011 1.41 22.00 1.73 20.00 .06 9.00 .39. 10.00 .53 001 30.00 1.01 _ 30.00 
L013 1.391 9.00 :1.656 15.00‘ .079 12.00 .3021 15.001 .200 14.00 .921 10.00 
L014 1.39 7.00 1.64 11.50 .00 13.50vv .36 5150 .10 1.50 , 

.91 25.00 
.L021 1 592 H 30.00 1.132 29.00 1.017 H 20.00 .410 22.00 .214 20.00 .912 14.00 
~L029 1.40 10.50 1.62 6450 .04 -6.00 40 20-50 .19 10.00 . 1 13100 
L030 1.40 10.50 1.69 24.50 .06 9.00 .30 12.50 .17 3.00 .92 16.50 
L031 1.6 H 31.00 2;0 an 31.00 16.50 .6 an 31.00 .3 20.00 1 0 29-00 
L032 1.427 14.00 1.590 '4.50 .901 10.00 440 .27.00 .256 26.00 .930 20.00 
»L03£ 143 L 2.00 1.5 L 1.50 . 3.00 .3 3.00 10 7.50 .75 vL 2150 
L049 1.44 17.50 1.62 6.50 .76 L 2 00 .262 L 2.00 117 5.50 033 4 00 
L061 1 39 7.00 1.6 19.50 .00 13.50 .31 0.50 .20 14.00 .05 6.00 
~L063 1 443 19.00 1.601 22.00 .906 19.00 .390 10 00 .201 16.00 .992 20 00 
L001 1.46 20.00 3 0.50 . 25.00 45 20 00 .29 21.00 .1 EL 1.00 
L002 1 407 12.50 1 601 21.00 920 21.00 420 24.00 220 21.00 .907 27 00 
L000 1 344 3.00 1 561 3.00 .037 15.00 .306 16.00 231 23.00 .052 0.00 
L090 1.49 25 00 1 61 17.50 .90 16.50 40 20 50 21 11.50 .93- 19.00 
L091 1 30 5.00 1 64 11.50 .06 ‘9.00 .30 12 50 .21 17.50 .92 16.50 ‘ 

L093 1 41 22.00 1.63 0.50 .95 23.00 30 12.50 .19 10 00 .06 9 00 
L094 1 41 22 00 1 60 19.50 1.04 0 29.00 .376 10 00 241 25 00 .910 15 00 
L099 1.39. _7.00 1.11 21.00 ‘0.00 .362 7.00 .171 4.00 .940 23.00 
L102 1.45 15,00 1.65 1 13.00 .935 22.00 .300 12-50 .200‘ 14.00 .94 21.50 
L109 1. 00 20.00 1.639 10.00 .011 11.00 .420 23.00 .177 5.50 1010 10.00 
L116 1.40 24.00 

A 
1.69 -24.50 .09 15-00 .39 ' 10.00 .33 H 29.00: .94 21.50 

L119 1.433 16.00 1.652. 14.00 .912 20.00 .310 0.50 .197 12;00 .904 11.00 
_L126 1.499 26.00 1.734 30.00 .955 24.00» .432 26.00 .213 19.00 .970 26.00‘ 

aégghn 
1.44 17.50 1.69 24.50 1.16 an 30.00 .49 H 30.00 .24 24.00 1.10 vu . 31.00 

cone. 1.4330 1.6600 .0950 .3060 .2005 .9200



PARAMETER: 17000 CHLORIDE IC . HG/L 

SAMPLB- 7 
, 

8 9 10 
REPORTED 03003150 .REPORTED HEPOHTED 

LAB No VALUE RANK VALUE HANK -VALUE HANK VALUE HANK 

L003 .55 29.00 .97 6.00 .50 , 28.50 .50 15.00 
L006 .4730 11.00 1.0260 16.00 .4490 6450 .4845 8.00 
L007 .46 5.50 1.00 8.50 .46 13.50 .45 2550 
L008 .36 L 1.00 .95 2.00 .27 VL 1.00 .99 EH 31.00 
L010 .49 19.50 1.05 25.00 .48 22.00 .49 10-50 
L011 .48 14.50 1.15 H 30.00 .47 17.50 .52 22.50 
L013 .488 

V 
18.00 1.027 17.00 .457 10.00 .498 13.00 

L014 .46 5.50 1.00 0.50 .44 5.00 .40 6.00 
L021 .512 27.00 1.060 27.00 .473 19.00 .530 20.00 
L029 .40 14.50 .96 4.00 .40 22.00 549 10.50 
L030 .47 9.00 1.01 13.00 .49 27.00 .51 10.50 
L031 .6 H 31.00 1.2«vH 131.00 .5 20.50 .6~H 30-00 
L032; .500 24.50 1.030 20.501 .402 24-50 .516 21.00 
L034 .43 3.00 .9 L .1.0o .4, 3.50 .4‘L 1.00 
L049 .502 23.00 .953 3.00 .530 30.00 .542 29.00 
L061 .40 14.50 1;02 15.00 .46 13-50 .50 15.00 
L063 .456 4.00 1.049 24.00 .470 -20-00 .450« 4.00 
L001 .56 $30.00 1.00 0.50 6.49 EH- 31.00 .5 22.50 
L002 .500 24.50 1.030 20.50 .402 24.50 .522 24.00 
L088 .493 22.00 .966 5.00 .463 16.00 .500 15.00 
’L090 .49 19.50 1.06 26.00 .40 22.00 .53 '25.50 
L091 .40 14.50 1.01 13.00 .46 13.50 .51 10.50 
L093 .47 9.00 1.04 22.00 .45 0.00 .51 .10.50 
L094 ' .520 20.00 1.00: 0.50 .342 L 2.00 .533 27.00 
L099 .403 17.00 1.03 10.00 .4704 17.50 .492 12.00 
L102 .476 12.00 1.041 23.00 .449 6150 .409 9.00 
L109 -461 7.00 1.032 19.00 .456 9.00 .474 5.00 
L116’ .47 9.00 1.09 29.00 .46 13.50 .51 ~10.50 
L119: .491 21.00 1.003 11.00 .450 11.00 .401 7.00 
L126 .511 26.00 1.077 20.00 .400 26.00 .530 25.50 
L120 .42 2.00 1.01 13.00 .40 3-50 .45‘ 2.50 
MEDIAN . 

coNc. .4000 ‘ 1.0260 .4630 .5000 

'l0'l‘AL AVERAGE N_O . OP SAHPLES SUHHARY OP 
LAB NO. RANK RANK RANKED PLAGGING BIAS STATEMENT METHOD CODING’ 

L003 148.50 16.500 9 H 17209, nxougx 
L006 95.00 9.500 10 ~ DIONEX 
-L007 58.00 .5.800 10 ELL BIASED LOW 
L008 87 .00 8,. 700 10' VLBEELVLL VLEH IC 
L010 226.00 22.600 10 H DIONEX 
1.011 221.50 21.150 10 EH 1!

~ 

L013 141.00 14.100 10 
L014 95.00 9.500 10 . 

L021 244.00 -24.400 10 H H _1c 
L029 117.50 11.750 10 
L030 143.50 14-350 '10 1c 
L031 207.00 20.700 10 H EH EH H vH H 01AsE0 HIGH 

' L032 200400 20.000 10 
L034 28.00 2.800 10 L~L VL L L BIHSED Low 
L049 122.50 12.250 10 L L 
L061 126.50 12,650 10 
L063 174.00- 17.400 10 
L081 '201-50 .20.150 10 BL EH Ion Chrom. 
L082 220.00‘ 22.000 10 ck}. 
L088 116.00- 11.600 10 nionex 
L090 209.00 20.900 10 1c pxouax 
L091 131.50 13.150 10 
L093 142.50 14.250 10 nxougx 1: 
L094 186.00 18.600 10 H L Ion canon,
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L099 132.50 
L102 148.50 
L109 127 50 
L116 202.00 
L119 131.50 
L126 256.50 
L128 138.00 

'I'CYl'AL 
‘LAB NO . RANK’ 

L034 20.00 
L007 50.00 
L000 07.00 
L005 95.00 
L014 95.00 
L000 115.00 
L029 111.50 
L049 122.50‘ 
L061 125.50 
L109 121.50 
L091 131.50 
L119 111.50 
L013 141.00 
L093 142.50 
_L010 143.50 
‘L099 122.50 
L102 140.50 
.L003 140 50 
L063 174.00 
L120 170 00 
L094 105.00 Luz mono 
L081. 201.50 
L115 202 00 5 

L090 209 00 
L002 220.00 
L011 221.50 
L010 225 00 
.L021 244.00 
L125 255 50 
L031 207.00 
ONERALL avenues 
RANK 15 

15.903 

BHH 'vfl 

N020? SAM/PLBS SUMMARY O?
V 

nnnxsnv LPLABGIG 
LLVBLL 
ELL 

. VLBLELVDLVLEH 

¥LL 

EHHVH 
HL 

ELEH 

EHH
H 
HH 

HEHEHHVHH 

BIASED HIGH‘ 

01ns:srAwsu3ur 
BIASED LOW 
BIASED LOW 

BIASED HIGH 
BIASED'HIGH 

METHOD CODING 

IC 
DIOHEX 
Dione: 

WATERS 
DIONEX 
DIONEX IC 
IC 
'1C 
IC 
172091 DIONBX 
.IC 
ION CHROH. 
Ion Chrom. 
c.L. 
IC DIONEX 
C.I. 

-DIONEX 
IC 

CHLORIDE IC
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LRTAP STUDY 0037 

PARAMETER: 17001 CHLORIDE NON IC METHODS 

LRTAP STUDY NO. 37 MAJOR IONS IN HATER 

LOWER LIMIT FOR USE OF BASIC ACCEPTABLE-ERROR: 

SAMPLE 
LAB.NO 
L002 
L004 
L006 
L023 
L025 
L03f 
L033 
L047 
L086 
L126 
MEDIAN 
CONC. 

snnénz 
LAB'NO 
‘L002 
L004 
L006 
0023 
L024 
L031 
0033 
L047 
L086 
.1126 
MEDIAN 
couc. 

LAB NO. 
L002 
L004 
L006 
L023 
L024 
L031 
L033 
L047 
L086 
L126 
OVERALL AVERAGE 
‘RANK IS

1 
REPORTED 
vague nnux 
1.51 «0.00 
1.19 1.00 
1,46 3.00 
1.5 6.00 
1.50 6.00 
1-4 2.00 
1.5 6.00 
2.6 an 10.00 
1.6 9.00 
1.499 4.00 

1.5000

7 
03000120 vmms mmx 

.51 3.50 

.36 1.00 

.541 6.00 

.6 7.50 

.51 3.50 
-5 2.00 
.5w. 0.00 
2.0T an 9.00 
-6 7.50 
.511 5.00 

.5110 

TOTAL vnvsngsa 
RANK RANK 
.40.5o1 4.500 
14.00 1.400 
55.50 5.550 
73.00 7.300 
46.50 4.650 
22.50 2.250 
29.00 4.033 
93.50 9.350 
67.50 7.500 
50.00 15.000 

5.234 

DATA SUMMARY 
HG/L 

.8700 .BASIC ACCEPTABLE ERROR: .4000 

2 3 4 
REPORTED‘ REPORTED REPORTED 
VALUE RANK‘ VALUE RANK ’VALUE RANK 

1.90 8.00 0.00 .40 2.50 
1.55 1:00 3.25 L 4.00 .34 ’1.00 
1.86 7.00 4.28 H 5.00 .516 7.00 
2.0 9.50 4.8 EH 7:00 .6 8.00 
1.70 3.00 1L10 EL 3.00 .44 5.00 
1.6 ‘2.00 .9 EL 1.00 .4 2x50 
1.8 v5.50 0.00 .5H 0.00 
2.0T 9.50 7.1 EH 8.00 2.0T EH 9-00 
1.8 5.50 4.7 VH 6.00 .5 6.00 
1.734‘ 4.00 .955 EL 2.00 .432 4.00 

1.8000 3.7650 .4400 

I 

B 9 10 
REPORTED REPORTED REPORTED 
VALUE RANK VALUE RANK VALUE RANK 

1.06 4.50 .45 3.00 .47 2.00 
.84 1.00 .41 2.00 .45 1.00 

1,06 4.50 .476 5.00 .511 6.00 
1.1 8.00 .5 8:00 .6 8.00 
1.10 0.00 .46 4.00 51 -5100 
1.0 2.50 .4 1.00 .5 ‘3.50 
1.0 2.50 .5 8.00 .5 _3.50 
2-0T EH 10.00 .2.0T EH 10.00 2.0T EH 10.00 
1.1 8.00 .5 8.00 7 9.00 
1.077 6.00 .488 6.00 .530 7.00 

1.0685 .4820 .5105 

N0.0P SAMPLES‘ SUMMARY OF 
RANKED PLAGGING

9 
10 L 
10 H 
10 EH 
10 ‘EL 
10 EL
6 

10- EH EHEHEHEHEHEHEHEH 
9 VH 

10' EL 

AQUATIC ECOSYSTEH PROTECTION BRANCH 
NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

concanwaarxon aaaoa.1ncaananw= .0377 

5 6 
napoawsn naponrso 
VALUE RANK VALUE RANK 

.26 7.00 .73 2.00 

.13 1.00 .72 1.00 
245 6.00 .939 6.00 
.2 2.50 1.0 0.50 
.210 4.00 .92 5-00 
.2. 2.50 .9 3.50 
.5w 0.00 9 3.50 

2.01 an 9.00 2.00 an 10 00 
.30 0.00 1.0 0.50 
.213 5.00 .970 7.00 

.2115 .9290 

BIAS-STATEMENT METHOD CODING 

‘BIASED LOW ~ 

AUTDANALYSER 
PIA 
THIOCYANATE 

‘BIASED-LOW TITR CONDUCT 
BIASED1HIGH 

AA-Thyocynat e
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TOTAL 
LAB no. annx 
L004 14 00 
L031 22 so 
L002 40.50 
L024 45.50 
L033 29 00 
L126 50 00 
L006: 55 50 
L023 73 00 
L086 67 50 
L047 93.50 

7nvEnaaa 
anux 
1:400 
2m250 
42500 
4.650 
4.833 
5.000 
5.550 
7.300 
7.500 
9.350 

' 5.234 

ND.OE SAHPEES -SUMMARY OF 
RANKED 

10 
10 

IPLAGGIG
L 
EL 
BL 
EL
H 
EH 
VH 
EHEHEHEHEHEHEHBHEH 

BIAS STATEMENT 
BIASED LOW 
BIASBD LOW 

BIASED HIGH 

METHOD CODING 

TITR-CONDUCT 
'THIOCYANATE 

AUTOANALYSER 
PIA - 

AA-Thyocynace 

CHLORIDE NON IC METHODS
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LRTAP STUDYAOO37 

PARAMETER’; 1909 1 ‘Potassium 

LRTAP STUDY NO. 37 MAJOR IONS IN WATER 

LOWER LIMIT FOR USE OF BASIC ACCEPThBLE:ERROR= 

vSAHPHE 

LAB NO 
L002 
L003 
L004 
L006 
L007 
L000 
L010 
L011 
L013 
L021 
L023 
'n02I 
L029 
L030 
L031 
L032 
L033 
L034 
L049 
L057 
L051 
L063 
L081 
L002 
L000 
L090 
L091 
L093 
L094 
L099 
L102 
L109 
L114 
L115 
L126 
L120 
MEDIAN 
CONC . 

RE PORTED 
VALUE 

13.50 
5.50 

35.00 
27.50 
35.00 
26.00 

10.00 
24050 
21.00» 
8.00 
11.00 
22.50 
1.00 

24350 
33.00 

REPORTED 
VALUE 

DATA SUMMARY 

:00/L 

.1000 

REPORTED 
RANK VALUE- 

25.00 .43 
34.50 .45 0 
34.50 .454 n 
15.00 .412 
4.00 35 L 
10-00 .40 Va 
10.00. .4 
10.00 .41 
11.00 .395 
30.00 .424 
25.00 .42 
13.00 .44 
13.00 .40 
32 00 .435 
10.00 .43 
25.00 .40 
7.00 .30 

31,00 .45 
25.00 .41 
1.00 .55 an 

22.00 .411 
20.00 .415 
5.00 .39 
3.00 .297 EL 
7.00 .40 
10 00 .407 
25.00 .42 
13.00 .39 
9.00 .390 
7.00 .39 
10.00 .311 EL 
21.00 .409 
0.00 .49w 
2.00 .30 BL 

29.00 .414 
33.00 .44 

.4100 

35.00 
19.00 
22.00 
7.00, 

ansxc ACCEPTABLE ERROR: 

REPORTED 
VALUE 

.0330 

EL 

AQUATIC-ECOSYSTEN PROTECTION BRANCH 
NATIONAL WATER;RESEARCH INSTITUTE 
BURLINGTON‘ONTARIO 

REPORTED 

CONCENTRATION ERROR INCREMENT= 

03003100 
vnnua 

.231 EL 

.0380 

12.00 
-2.00 

16.00 
12.00 
12.00 
9.00 
5.00 
8.00 

25.50 
1.00 
4.00 

20.50 
22.50
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PARAMETER: 19091 Pbtassium H0/L 
sAH0Le 7 .0 9 10 

REPORTED REPORTED REPORTED 00000100
V LA0 No vALua HANK vALu0 HANK vALus RANK VALUE RANK 

L002 .20 20.00 .45 10.50 . .15 16.00 .23 19.50 
L003 :24 H 34.00 .501 32.501 ‘ .20 H 33.50 .25 . 

131.50 
L004 .193 22.00 2 .406 29.00 .149 12:50 .225- 15.00 
»L006 .109 15.00 .454, 14.00 .149 12.50 .216 910.00 
L007 .12 vL 2.00 .42 4.50 .00 LL 1.00 .32 EH 34,00 
L000 .22 33.00 .40. 25.00 .17 A 30.00 .24 29.00 
L010 .2. A 20.00 .4 L 2.50 .1 L 3.00. .2 

_ 
6.00 

L011 - -20 ' 20.00’ .40- 25.00 .16 23.50 .» .22 13.00 
L013 .105 14.00 .450 15.00 .151 19.00 .210’ 11.00 L021 .200 20.00 .405 20.00 .162 

_ 

27.00 .234 25.00 
L023 .20 -20.00 .40 25.00 .17 30.00 .23 19-50 
L024 - .17 6.50 .47 20.00 .17 30.00 . .19 L 4;s0 
L029 .95 ER 36.00 .45 . 10.50 .15 16.00 .23 19.50 
L030 .145 L 4.00 .535 vH 34.00 .150 16.00 .555 EH1 35.00 
.L031 .20 20.00 .49 30.50 :20 H 33.50 .24 29-00 
L032 .19 17:50 .46 17.50 .16 23.50 .22 13.00 
L033 . .16 5100 .40_L . 2.50 .12 5.50 .17 vL . 3.00 
L034 .21 32.00 .50 32.50 .17 30.00 .25 31.50 
L049 ' .19 17.50 .40 25.00 .16 23.50 .23 19.50 
L057 , .36 SH ' 35.00 .74 EH . 36.00 

. 
.50 BH 35.50 .27 H .33.00 ' 

A:_ _ L061 .196 24.00 .471_ 21:00 .- .161 26.00 .235. 26.00’ ' '

3 

L063 .194 23.00 .477 22.00 A .154 20.50 .229 16.00 - 

L001 .19 17.50 .44 _ 7.50 .15 16.00 .21 0.50 
L002 .130 Vt 3,00 - .397 L 1:00 .007 vL 2.00 .150 vL 1.00 
L000 .10 10.50 .42 4.50 .11 L 4:00 .16 vL 2.00 
L090 .191 20.50 . .469 19.00 .170 30.00 .233 -24.00 L091 .19. ,17.50 .40 25.00 .16 23.50 .24 29.00, L093 .10 10.50 .45 10.50 .14 0.00 .23 ‘ 19.50 
L094 .101 

A 13.00 .439 6.00 .146 11.00 .237 27.00 
L099 .10 10:50 .44 7.50 .14 0.00 .21 0.50 L102 .176 0.00 .451 - 13.00 .140 0.00 .207 7.00 L109 .170 6,50 .459 16.00; .142 10.00 .231. 223.00 ~ 

L114 .050 EL 1.00 .591 an 35.00 .50r:0H 35.50 .34w 0.00 - - 
_

= 
L116 .10 10,50 .45 10.50 .12 5.50 .19 L 4.50 L126 ’ .191 20:50 .460 17.50 .154 20.50 .220. 13-00 L120 .20 A 20.00 .49 30.50 .15 16.00 .23 19.50 HEDIAN . 

‘ 

. .
. coNc. .1900 ' ‘ .4645 .1505 .2300 

'X'CYI'AL AVERAGE NO ..OF' SAMPLES SUMMARY OF" LA0 o. RANK HANK RANK00 sLAac1Na V 01As STATEMENT METHOD CODING 
L002 199.00 19.900 10 ' 

L003 320.50 «32.050 10 _H H H sHH' H BIASED HIGH 19103 L004 261.00 26.100 10 "H H L006 143.00 '14_300 10 
A PLANE AA L007 559x50 5.950 10 L L L.VLELVLVL _ELEH 01Ass0 Low L000 293;0o 29.300 10 VH2 01As00 HIGH 1cp~Hs L010 ;156.00 15.600 10 L L 109- L011 233.00 23.300 10 

L013 137.50 13.750 10 . L021 263.00 26.300 10 . xc L023 265.50» 26.550 - 10 pLAng AA L024 102 50 10.250 10 L AAS L029 172 50 17;250- 10 EH» « 

L030 254.50 25.450 410 L.vn .3" “,5 L031 273.00 27.300 10 H . - L032 173.50 17.350 10 PL“s"A'AES 
L033 56.00- 5.600 10 L vL a1As00 Low
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L034 319.50 
L049 213.50 
L057 300.00 
L061 226.50‘ 
L063. 226.50 
L001 100 00 
L002 19-00 
L000 66 50 
L090 172 50 
L091 219.00 
L093 125.50 
_L094 119.50 
L099 74 50 
L102 94.00 
L109 170 00 
L114 73.50 
L116- 49.00 
L126‘ 202 50 Lue 5750 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB N0. RANK 
L082- 19.00 
L116- 49.00 
L033 56.00 
L000 -59.50 
L088 66 50 
L099 74.50 
L102 94.00 
L001 100-00 
L094 119.50 
L093 125.50 
L013 137.50 
L006 143 00 
L114 73.50 
.L010 156;O0 
L109 170 00 
L090 172.50 
L029 172a5o 
L032 173 50 
L024 102.50 
L002 199 00 
L126 202 50 
L049 213-50 
L091 219.00 
L063 226.50 
L061 226.50 
L011 233.00 
0030 254.50 
Lue 25x50 
L004 261 00 
L021 263.00 
‘L023 265.50 
L031 273.00 
L000 293.00 
L057 300 00 
L034 319 50 
L003 320.50 
OVERALL AVERAGE 
RANK IS 

310950 

20.250 
;2S.7S0. 

18.254 

AVERAGE 

1.900 
5.600 

‘NO; OF SAMPLES 
RANKED 

BH 
EHEBEH EH EHEHBHH 

VLELELEL ELVLL VLVL 
L L VL 

EL 
an 

‘ 

ansnauan 
VDELBLL L 

SUMMARY OF 
FBAGGINB 
VLBLELELBLVLLVLVL 
VLELBLLLL 
LVL 
LLLVLELVLVLELEH 
LLVL 

’.aL 

ELELBLEHEH 
LL 

an
L 

LVHBH 
an 

H . 

VH’ 
7 .. 

BHBLBHEHBHEHEHH 
an 
HHHEHHH 

BIASED HIGH 
aznsan HIGH 

axnsan Low 
sxnszn Low 

BIASED LOW 

BIASED~LOH 

BIAS STATEMENT 
01Asa0=Low 
01As20'Lw 
axnsan Low 
BIASBD~DOW 
arasao Lou 
010550 Low 

BIASED HIGH 
LBIASED HIGH 
BIASED HIGH 
BIASED HIGH 

Flame AA 
I.C.P. 
'P1ame AA 
FLAME-AAS 
AA 2380 FLAME 
FEAMB-AA 
AA FLAME 
IC 
WATERS 
ICP 
ICP 
AE 

METHOD CODING 
I.C.P. 
ICP 

Flame AA 
AA FLAME 
IC 
Flame AA 
FLAME-AA 
AA 2380 FLAME 
‘FLAME AA 
ICP 
ICP 
‘WATERS 
FLAME-AAS 

AAS 

IC 
FLAME AA 
PLASMA-AES 
ICP-MS 

19103 

Potassium
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LR-TAP STUDY 0037 DATA stnoum! 
PARAMETER: 20091 Calcium MG/L 

, 

' AQUATIC ECOSYSTEN PROTECTION BRANCH 
' 

~ NATIONAL WATER RESEARCH INSTITUTE 
BURLINGTON ONTARIO 

LRTAP STUDY NO. 37 MAJOR IONS IN WATER 

LOWER LIMIT FOR USE 0? BASIC ACCEPTABLE ERROR: .1900 BASIC ACCEPTABLE ERROR: .0800 CONCENTRATION ERROR INCREHBNT= ..0364 

SAMPLE 1 2 3 ' 4 
V 

I5 6 REPORTED ‘REPORTED. REPORTED REPORTED . REPORTED REPORTED LAB NO VALUE‘: RANK, VALUE -RANK VALUE‘ RANK VALUE RANK VALUE RANK VALUE RANK 
L002 13.5 16.00 2.52 11.00 2.75 7.00 6 71 15.00 2.86 12.00 8.72 14.00 L003 13.40 12.00 2.52 11 00 2.80 15.00 6 60 6.50 2.87 16.00 8.70 12.50 L004 13.9 23.50 2.64 26.50 2.93 25.00 7 04 27.50 2.96 27.50 9.00 24.00 L006 15.06 EH 31.00 2.71 32.00 2.98 H 31.00 7 20 H 30.00 2.96 27.50 9u29 H 29.00 L007 12.23 EL 3.00 2.64 126.50 2.38 9-50 6.60 6 50 2.80 5.00 8.32 L 3.00 L008 13.67 20.00 2.60 23.50 2.97 ‘29.50 6.76 17.00 2.95 25.00 8.59 10.00 L010 13.5 16.00 2.5 39-00 2.8 15.00 6.7 13.50 2.9 21.00 8.8’ ’17.00 L013 0 00 2.578 '21,00 2.800 15.00 0.00 2.958 26.00 0.00 ‘ 

L023 13 3 10.00 2.52 11 00 2.79 11.00 6.65 12.00 2.85 9.50 8.74 15.00 » 

L024 14.1 H 26.00 2.6: 23.50 3.0 H 32 50 6.9‘ 22.50 3.0 30.00- 9.6 EH 33.00 L029 12.7 L 6.00 2.39 3 00 2 63 2.00 6.50 3.00 2.60 VL 2.00 8.70 12.50 L030 12.3 EL 4.00 2.68 31.00 3.10 VH 34.00 7.42 EH 32.00 33.04 31.00 8.43 5.00 L031 13.9 23.50 2.6 23.50 3.0 H 32.50 6.8 20.00 :2.9 21.00’ 9.5 VH 31.00 * 
L032 14.60 VH 30.00 2.66 28 00 2.97 29.50 7.05 29u00 2x94 24.00" 9.56 VH 32.00 ; L033 13 27 9.00 2.46 6.00 2.67 3-00« 6.61 8.50 2.88. 19.00 8.45 7.00 L034 14 3 H 28.00 2.6 23 50 2.8 15-00 6.9 22.50 2.9 21.00 9.4 VH 30.00 L049 12.6 VL 5.00 2.43 4.50‘ 2.70 5.00 6.85 21a00 :2n85 9-50 8.67 11.00 L057 13 4 12.00‘ 2.43 4.50 2.68: 4.00 6:62 10.50 2.85 9.50- 8.41 4.00 L061 13.49 14.00" 2.568 19 00 2.822 23.00 6.798 19.00 2.870 16.00 8.810 18.50 L063 13 77 22.00 2.526 13.00 2.798 12.00 ,6u970 25.00 2.867 13300 8.877 ‘ 20.00 L081 13.6 19-00 2455 17.002 2.81 19.50 6.98 26.00 2.92 23.00 8.95 22.00 

_ 
L082 13.131; 8.00 2.720 33.00 2.932 26.50 6.299 L 2:00 2.822 6.00 9.038 25.00 ‘L088 14.32 H ' 29.00‘ 2,48 8.00 - 2.74 6.00 6.73 16.00 2.84 7.00 9.11 27.00 L090 13.7 21.00 2.54 16.00‘ 2577 8.00 6.70 13.50 2.87 16.00 8.55 9.00 L091 V13.4 12-00 2.57 20.00. 2.82 21.50. 6.59 5.00 2.77 _4.00 8 99 23 00 L093 12.21 EL 2500‘ 2.56 18.00 2.78‘ 9.50 6.61 8.50 2.87 .16.00 8 31 L 2.00 L094 16.06 EH 32,00 2:53 14.50‘ 2.82 21.50 7404 27.50 3.05 H 32.00 7 84 BL 1.00 L099 13.5 16.00 2.53‘ 14.50 2.80 15.00 6.78 18.00 .2,87 16.00 8.79 . 16.00 L102 2.7 EL 1.00 2.37 L 2-00 2.62 L 1.00~ 6.62 10.50 2x76 3.00 8.44 6.00 L109 13.51 ‘ 18.00 2.474 7.00 2.802 18.00 6.588 4.00 2.850" 9.50 8.537 8.00 ’LP14 14.124 H 27.00 2.669 29.00 2.932‘ 26.50 7.345 VH 31.00 3.074‘H -33.00 9.184 28.00 L116 12.93 L ‘7.00 2.34 L 1.00 _2.81 19.50 6.16 VL 1.00 2,43 EL 1.00 8.90 21.00 ‘L126 

: . 
‘0.00 2.800 H- 34.00 2.842 24.00 7.452 EH 33.00 3.452 EH 34.00 8.810 18.50 

géggnn 
14.0 25.00 2.67 30.00 2.95 28.00 6.95 24.00 2.99 ‘29.00 9:05 26.00 

9‘ CONC. 1345000 ' 

2.5550 2.8010 6.7600 2.8700 8.8000
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PARAHETER: 20091 Calcium. 

saunas 
REPORTED 

LAB N0 VALUE 
‘L002 4.52 
L003 4.60 
L004_ 4.75 
L006 4.09 H 
L007 4.49 
L000 4.05 H 
L010 4.5 
L013~ 4.663 
L023 4.60 
L024 4.9 H 
L029 4.46 
L030 4.91 H 
L031 4.6 
L032 4.04 
L033 4.36 
L034 4.7 
L049 4.60 
L057 -4-45 
L061 4.601 
rLOB3 4.630 
=L081 4.57 
L002 4.351 L 
L088= .4 57 
L090 .54 BL 
L091 4.42 
L093 4.51 
L094 4.17 vL 
L099 4.61 
L102= 4.32 L 
L109 4.409 
L114 .4.603 
L116 4.36

_ 

L126‘ 4.079 H 
L120 4.79 
MEDIAN 
cope. 4.6000 

TOTAL 
LAB NO . RANK 
L002 130.00 
L003 139.50 
L004 253 00 
L006 304.50 
L007 101.50 
L000: 226 00 
L010 130.50 
L013 155 00 
L023 116.50 
L024 276.00 
L029 44.00 
L030 249 00 
L031 249 50 
L032 295.50 
L033 75 00 
L034 213-50 
L049 115 00 
L057 73.50 
L061 202 00 
L063 190.00 
L001 202.00 
L002 125 50 
L000 172.00 

29.00 

10.50 
24300 
22.00 
15.50 
15.50 

25.00 
5.50 

31.00 
'28.00 

REPORTED 
VALUE 

Q0 
:0 

bbBowo5@Qummw 

saw 

mu 

mu

4 ID ~l 

nppmMyywnyuNu~uu~uum~y4 

. 

,
. 

.

, 

.. 

8833838 

3 

‘

m

4 

2174 L 
2.030 
2.73 L 
3.195 VH 
3402 

2-9200 

N0.0F SAMPLES 
RANKED 

H0/L
9 

009001-an 
RANK VALUE‘ am: 
10.00 2.60 13.50 
16 00 2.62 17.00 
20.00 2.74 29.00 
32.00 2.77 30.00 
16.00 2.59 10.50 
29 00 2.63 20.00 
13.00 2.6 13.50 
24.00 2.693 27.00 
7.00 2.59 10.50 

31.00 2.6 13-50 
1.50 2.39 L 2.00 
23.00 2.69 26.00 
25.50 2.7 20.00 
30.00 2.90 vH— 32.00 
10.00 2.46 3.00 
25.50 2.6 13 50 
10.50 2.51 7.00 
6.00 2.57 9.00 

20.00 2.643 23.50 
22 00 :2.643 23.50 
21.00 ,2.62 17.00 
0.00 2.506 6.00 
10.50 2.67 25.00 
10.00 2.62 17.00 
5.00 2.49 5.00 

13.00 2 63~ 20:00 
13 00 2.63: 20.00 
16.00 2.64 22 00 
3.00 2.471 4.00 
4.00 2.561 0.00 
0,00 0.00 
1.50 2.31 vL 1.00 

33.00 2 900 VH1 33.00 
27 00 2.70 31.00 

2;6200 

»SUHMAR¥ 00 
‘ F LAGG I NC 

an H H H H H 
EL L

H 

H H EHH H H 
L vL L.L L 
EL VHEH H 

H V" 
vH vH vHH 
H vH 
VL 

L L
H 

REPORTED 
VALUE 

10 

NU’ 

‘I 

I 

0‘ 

.1" 

My-uupgaq-n-r-tr-Huh-HMb4INo-0470-I-I.-H 

-"canon-on-0-0-¢_ou_uo_ 

’oobwoooaoooHooowwwwu 

uuaoumwmn 

us 

no

» 

o-4

= 

12.00 
31:00 

BIAS STATEMENT 

BIASED,HIGH 

aznsan HIGH 
axnszn LOH 

BIASED HIGH 
BIASED LOW 

BIASED LOW 

METHOD CODING 

20110‘ 

ELAME‘AA 
ICP—HS 
ICP 

FLAME AA/ICP 
ICP 
Has 
PLASMA-AES 

Flame AA 
1.0.0. 
Flame AA
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L090 122 00 
L091 116.50 
L093 124.00 
L094 190.50 
L099 110.50 
'L102 36.50 
L109 09.50 
L114 199.50 
L116 59.50 
L126 273.50 
L120 276.00 
OVERALL AVERAGE 
RANK IS 

TOTAL 
LAB NO; RANK 
L102 36.50 
L029 44.00 
L116 59.50 
L057 73 50 
L033 75.00 
L109 09 50 
L007 101.50 
L049 115.00 
L023 116 50 
L091 116.50 
L090 122 00 
L093 124.00 
L002 125 50 
L002. 130.00 
L010 130.50 
L003 139.50 
L000 112.00 
L099 110.50 
L063 -190-00 
L094 190.50 
L001 202 00 
L061 202 00 
L034 213.50 
L013 155.00 
L008 226.00 
L030 249.00 
L031 249.50 

I 
L004 253.00 
L024 276.00 
L120 276.00 
L114 199.50 
-L032 295.50 
L126 223.50 
L006 304.50 
OVERALL AVERAGE 
RANK IS 

120200 
110650 
12m400 
19.050 
17.850 
3.650 
8.950 

28.500 
5.950 

.30.389 
27.600 

17.156 

’27.600 
20.500 
V30.309 
302450 

175156 

;N0.0F SAMPLES 
RANKED 

EL 
EL L 
EH H-BLVL 
ELL L L L 
H VHH 
L L vLaL L vLL 

H BHEH H vHvHH 

SUHMARY'0F 
PLABGING 
ELLLLL 
LVLLLL 
LLVLELLVLL 

ELL 

EL 
ELL 
LL 

BHHELVL 

HVH

H 
ELVHEHH 
HVH 

HHEHHHH 
HvHH._ 
VHVHVHH 
HEHEHHVHVHH 
EHHHHHH 

BIASED LOW 
BIASED HIGH 
BIASED LOW 
BIASED HIGH 
BIASED HIGH 

BIAS.STATEHENT 
BIASED'LOW 
BIASED LOW 
BIASED LOW 
BIASED LOW 
BIASED“LW 

.BIASED HIGH 
BIASED HIGH 
axnsso HIGH 
BIASED HIGH 
010550 HIGH 
:0Inss0 HIGH 

FLAME-ASS 
AA 2380 FLAME 
ELAHE:AA 
ICP 
ICP 
AAS VARIAN 
ICP 

ICP 

METHOD CODING 
ICP 

ICP 

AAS VARIAN 

PLAMEyAA/ICP 
FLAME-ASS 
AA 2380 FLAME 
I;C.P. 

ICP 
20110 
F1ame‘AA 
ICP 
FLAHE4AA 
Flame AA 

ICP-HS 
AAS 
PLASMA-AES 
ICP 
ICP 

FLAME-AA
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