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MAHAGEMENT PERSPECTIVE

This study was (::arried out in conjunction with ; recent
sulfate project on validation of methodologies for analysis in
coloured waters, requested by the WQB, He#dquartets. It gives the WQ
laboratories an opportunity to assess their data and methods against
those of numerous other organizations across the country.

The study confirms that the colorimetric sulfate results in
coloured waters are biased high and that ion chromatography is the
method of choice for this type of analysis. It also shows that some
laboratories, though using validated methods, do need to reevaluate
their quality control practices, while some other laboratories perform
very well. This study provides an excellent opportunity to the
participants to find out how their laboratories fare among many
others, which they wouldn't otherwise know from their in-house quality

control alone.



BACKGROURND

This study was initiated in early December 1984, when we
invited the participants of the National Q.C. Program to participate
in the study.

In early February 1985, five coloured water samples were
distributed to 60 laboratories, 54 of which provided analytical data.
Several preliminary data summaries were sent out to participants for
data confirmation. The final deadline of the study was set for April
12, 1985, and the final data summary was distributed in early May.

fhis summary report presents key graphical illustrations for
determining laboratory énd method performances. The study will be

published in the IWD report series as customarily practiced.
DESCRIPTION OF TEST SAMPLES

The test samples used in this study were natural and spiked
samples. We requested the participants to store the samples at 4°C to
ensure sample integrity until analysis as there was no preservative

added.




Tg‘s,thAamB le nge
1 Spiked sample
2 Mixture of coloured samples
3 , Natural sample (Sand Pond)
4 Spiked sample
5 Spiked sample
RESULTS

Table 1 presents the interlaboratory results by Ion
Chromatography (IC) method along with their mean, standard deviation
and median values. Tables 2-7 present similar data by the following

methods: Methyl Thymol Blue, MTB (Table 2), Calmagite (Table 3),

‘turbidimetry (Table 4), gravimetry (Table 5), titration using Thorin

as indicator (Table 6), and other methods (Table 7). These other
methods include MTB (with colour correction and sample digestion using
UV/H202 procedure) and Inductively Coupled Argon Plasma (ICAP).
Samples 1, 2, 4 and 5 have similar background matrix. All
the results from each of these samples are graphically presented as

paired sample plots!

in Figures 1 to 3. It can be seen that the MTB
results generally cluster at the upper right hand corner with respect
to IC results, which cluster around the design values. The latter

values are estimated from the many in-house analyses and the spiked




amounts, and are supported by the findings of a previous study? and by
several investigations on ﬁolour and organic carbon removal.

. Labotatory performance is determined by the distance from
the design value. The closer a laboratory is to the design value, the
better its performance (Figures 1-3). The design value for sample 3
is 2.4 ppm 80, .

To compare the performance of the various methodologies, we
plotted the median results from each method along with the
corresponding design values in Figures 4-6. The figufres clearly
indicate that the conventional MTB method produces biased high

results.

The above illustrations permit each participant to easily

‘ determine how his/her laboratory and method perform in the study.
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TABLE 3 RESULTS .A’L-MAG?I.T'EZL METHOD .

NAT33 NATIONAL INTERLAB STUDY NO.33 (SO0t IN WATER)

( PRINTOUT PPEPARED?T B5705715.

PARAMETERS SULPHATE,CALMAGNITE MG SCW/L
SAMPLE RESULTS
1 2 3 4 5
LAB
ND51 4.0 2.4 1.8 5.k 8ol
TOTAL LABS REPORTING 1 1 1 1 1
Frora—TaBSUSED 1 T T 1 T
MEAN 4,00000 2.490C0 1.80100 5.40000 8.40060
STD DEV 0.00000 0,00000 0.00900 0.00000  ©.00000
MEDIAN %,00000 . 2.40000 1.89000 5.40000 8.4C000




TABLE 4 RESULTS B.RBIDI_ME-T_RY METHOD .

NAT33 NATIONAL INTERLAB STUDY NO.23 (SO&% IN WATER)

F | 4 | - o °
PARAMETERS SULPHATE,TURB IDIMETRIC MG SCu/L
SAMPLE RESULTS
1 2 ' 3 4 5
LAS
N026 < 5, < s, < 5, < 5, < 5,
N030 5.0 ‘002 500 6.30 800
NOGL1 3.5 2o 2.0 4.9 8.6
NO4L3 4.5 3.4 2.8 5.9 9.0
Y4 3.75 1.55 ols 5.5 7.75
NS S 3.0 b Y4 'y | 5.0 7.9
NO58B 7601 3.8 2.2 6.1 9.1
NO?ZB 3. 1. '1_0 50 9.5
N098 6. b, 5. 7. i2.
N109 5. 14 2,91 1.30 9.97 10.19 \l'
k 1
_TOTAL LABS REPORTING 10 10 - 10 10 10
TOTAL LABS USED 9 9 _ 9 9 9
ME AN - bo6K333 270667 2.28889 6.21889 9.,11556
STD DEV 1.19912 1,205652 1,70253 1.53987 1.34575

MEDIAN %$.,50000 2.91000 2,00000 __5.90000 9,0J039
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~ TABLE 5 RESULTS RAVIMETRY METHOD

; NAT33 NATIONAL INTERLAB STUDY NO.33 (SOd IN WA TER)

F PRT 5705715,
PARAMETERS SULPHATE ,GRAVIMETRIC MG SO4/L
"SAMPLE RESULTS
1 ' 2 3 4 5
LAB_
NBi58 Te b, a. 9, 13,
N029 81.9 2.1 1.6 3.3 Tl
N058C hoi 4.9 4.9 11.5 19.7
:ig%e 15.‘0 5.6 1_:6.() 18.3 lg.u
NI1g9 ‘%ft g:l T 7.0 4 20 &Y
N135 2o 1. Lo 5. O
TOTAL LABS REPORTING 7 7 7 7 4 . ca:o
TOTVAL LASBS USED 7 v 7 6 6 7
—MERN 17.¢571% 5L.38571 — K.75000 7.51667 I1T.IC00T
STD OEYVY 28.68355 231476 2.87037 3.15684 15.0§966

MEDIAN 7.00000 4.300G0 ko 45000 7.65020 9,44U035)




TABLE 6 RESULTS B.'TRATION METHOD

NAT33 NATIONAL INTERLAB STUDY NO.33 (SO4 IN WATER)

a2

PRINTOUT PREPAREOY BS/70%5715.
PARAMETERS SULPHATE,THORIN TITRATION MG SC4/L
SAMPLE RESULTS
1 2 3 4 5
LAB
N0S3B bo 1. 20 6o 10,
TOTAL LABS REPORTING 1 1 1 1 1
—VOTRALTABS—USED 1 1 1 1 T
ME AN 4,00000 1.00000 2.00000 6,00000 10,0000
STO DOEV 0.00000 0.00000 0.90%30 0.00000 0.000560 KN
MEDIAN 4, 00000 1.00003 2.00000 6.00000 10.0€039 :




' TABLE 7 RESULTS BQHE’R METHODS*

NAT33 NATIONAL INTERLAB STUNDY NO,33 (S04 IN WATER)

F | od 4 °
PARAMETERS SULPHATE,OTHERS MG SO4/L
SAMPLE RESULTS
1 2 3 6 5
LAB
“.8 305 3., 6° 3 8.7
Ng23® 4e7 3.3 3.8 6.3 9.1
NGZ5 . 34 3.79 3.36 6.45 9,84

FTOTALTABSREPORTING——S3 3 3 3 —

' TOVAL LABS USED 3 3 3 3 3 l
MEAN e U667 3.53000 3.32000 6.25900 9,21333 S
STD DEV o 34429 c24637 30199 18028 57839

—MEDTAN . ° . . sTUCTD

* LAB 4 = color corrected results by MTB

LAB 22 = results on samples pretreated by UV/H202
followed by MTB analysis
LAB 25 = results by ICAP (Inductively coupled Argon plasma)
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SAMPLE 2 (ppm SO,)
FIGURE 1. PAIRED SAMPLE PLOT FOR SAMPLES 2 AND 1
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