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International Harmonization of
Monitoring Practices
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How is it done?

* Natural Lake water adjusted _

 Two sample sets:
* A+B: Major ions
* C+D: Heavy metals

A+B: pH, conduct|V|ty,aIkaI|n|ty, "
NO,/NO,-N, Cl, SO,, Ca, Mg, Na, K, TOC, andId'FP

C+D: Al Fe, Mn, Cd, Pb, Cu, Ni, and Zn | Photo: Kjetil Ree, Wikipedia




Statistics: Youden

e «True value» = median of results

e Acceptance limit = * 20% of «true value»
e Conductivity £ 10% and pH = 0.2 units

Proportional to Proportional to
systematic error random error
result for
sample B
Systematic Random Error

Error

result for

Nllfl_'_' sample A

Illustration: www.statisticshowto.datasciencecentral.com/youden-plot/ |
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2018 Summary

e 32 laboratories
e 19 countries

* 81% of results accepted

Overall Acceptance (%)
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2018: pH, Conductivity and Alkalinity

pH (27): 81% acceptance pH

 Stirring/non-stirring
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Conductivity (27) always good, 85% accepted (+ 10%)
Alkalinity not present due to low pH
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NO3N (ug/L)
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2018: Major Anions

SO, (27): 96%
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2018: Major Cations

Ca (28): 93% Mg (27): 82%
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2018: TOC and Tot-P

TOC (19): 74%
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2018: Metals Pt 1

Al (20): 57% and
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2018: Metals Pt 2

Mn (21): 91% Cd (24): 92% Pb (22): 65%

-100% 10.0- -100%

8.0
-100%
T5% w15 T5% 3 ’
o 5 6.0
S 3 oo 75%
50% S S 50 50% S
[T 240
23 28 -50%
0, (D 0 (D
I I I 2% 5 25 2% 3§ 20 25%
. 1 it :
l——- - l I ‘ ‘ ,0% e\c: 00 .ll- I _0% § 00 70%
O G X H & O O & & .» S X © @ O W X b & '
Q) O O P LN AN NN N Q Q Q Q NV Q0 N
PP PP PP PP PP FTETF TS S S S P

200

2017 L4 197

27.40 163 185

°

s 152 173

2386 LA 161
2 2200 i S 2 149
E) g o ) >
g s o g o
2 = E ol H
£ Median=2026 3 _ z
G 203 S 19 Median=115 a® G 137 | edian=12
2 = °
5 £ b s
£ H £
& 1855 o 108 o & 125

o s
1678 oe7 113 <
o
o
o
15.01 086 101
13.24 075 _ 089
064 i
147 H 077
5 3 2
3 H H
970 = 053 065
Qom0 1407 1674 1551 2008 2205 2982 2550 2735 2915 090 078 080 100 111 122 133 144 155 166 177 188 088 100 112 124 136 148 160 172 184 196 208
Sample C, microglL Sample C, microgiL Sample C, microg/L

NIVz-

(%) @181 90URIdED0Y



2018: Metals Pt 3

Cu (24): 91% Ni (22): 87% Zn (21): 91%
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2018: Summary

* Overall good results!

* 81% acceptance
* Best at 290% for SO,, Ca, Fe, Mn, and Zn

e Worst at 33% for Tot-P

* Possible systematic error from method, e.g. pH

* Metals
* Levels approaching environmental
* Shift towards more sensitive plasma techniques
* (ICP-OES/MS)
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Future Outlook

 Levels of variables close to natural

* Absolute rather than relative acceptance
limit?
e Systematic error from methods
* Eg. pH: stirring or non-stirring

* Looking for new database system

2019:
* 34 participants

e Samples distributed in week 24
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