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Summary

The workshop covered the evaluation of the 4™ SADCMET Water PT round and all
aspects that could be derived from the results. The results showed that there is - gen-
erally seen - not really an improvement over the 4 PT rounds. Most probably this is
due to the absence of adequate corrective actions after failures in the PT.

Therefore one of the topics in the training session was the information how to do cor-
rective actions as part of a method validation procedure.

Most of the participants are still very enthusiastic. It is highly recommended to con-
tinue the PT system for chemical analyses and to extend it to microbiology as dis-
cussed in 2006. The structure of local coordinators turned out to be very useful and
should be further strengthened to minimize logistical problems and to increase the
number of participants. The assessment procedure using limited standard deviations
has again proven to be very effective, the statistical methods are in accordance with
the internationally recommended procedures.

The SADC ASSOCIATION OF WATER TESTING LABORATORIES (SADCWATER-
LAB) had its general assembly meeting during the workshop. This association is the
responsible body for the PT system and an opportunity for collaboration and informa-
tion exchange between its members. The role of SADCWATERLAB should be
strengthened by an officially memorandum of understanding. This MoU will be final-
ised within the next months.

Introduction

The workshop reported here followed previous workshops held in Windhoek, Namibia
(February 2004), Pretoria, South Africa (November 2004), Dar es Salaam, Tanzania
(November 2005) and Gaborone, Botswana (November 2006). The reports are avail-
able from http://www.sadcmet.org. As a result of these workshop the first and second
proficiency tests for water testing laboratories were organised by Umgeni Water
(Pietermaritzburg, South Africa), the following rounds after a training in Germany by
Namwater (Windhoek, Namibia). One of the aims of this workshop in Dar es Salaam
was the evaluation of the fourth PT round on chemical parameters.

Besides this the opportunity of the workshop was used to provide training courses on
method validation and measurement uncertainty.

The cooperation of laboratories within he SADCWaterLab Association was also dis-
cussed during the workshop.
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Participants and Organisation

The workshop was attended by 32 participants from the following countries:
Botswana 1

Ethiopia 1

Kenya 2

Madagascar 1

Malawi 1

Mauritius 1

Namibia 3

South Africa 2

Swaziland 1

Tanzania 14

Uganda 2

Zambia 1

Zimbabwe 2

A complete list of participants is given in annex 1.

PT Workshop Programme

Tuesday, 04 December 2007:
Welcome, Opening of “" PT evaluation and assessment

Wednesday, 05 December 2007:

Training course on Corrective Actions, Method Validation and Measurement Uncer-
tainty

Thursday, 06 December 2007:

Lab visit at Tanzania Bureau of Standards
SADCWaterLab general assembly
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Tuesday, 04 December 2007

Opening and Evaluation of and experiences from the 4™ SADCMET
Water PT

Opening

All Participants: Introduction

M. Conradie: Experiences of the PT provider

Local coordinators: Report

All participants: Working group discussions 1

M. Koch: Assigned values for the 4™ SADCMET Water PT

M. Koch: Presentation on the content of the workshop CD

M. Koch: Evaluation of the 4" SADCMET WATER PT

M. Koch: Development of standard deviations over the 4 PT rounds
All participants: Working group discussions 2

Opening

The Workshop was officially opened by Charles Ekelege, acting director for the Tan-
zania Bureau of Standards.

The PTB representative Stefan Wallerath, the new SADCMET regional coordinator
Donald Masuku and Mrs.Kezia Mbwambo as chair of SADC Water Lab also wel-
comed the participants.

All participants shortly introduced themselves.

M. Conradie: Experiences of the PT provider

Merylinda Conradie reported about her experiences with this 4™ PT round. She listed
the changes in participation from the member countries (table 1).

Table 1: Number of labs participating in the PT rounds
country 2004 2005 2006
Angola
Botswana
Ethiopia
Kenya
Lesotho
Madagascar
Malawi
Mauritius
Mozambique
Namibia
Seychelles
Swaziland
Tanzania
Uganda
Zambia
Zimbabwe
total number
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She listed the parameters to be analysed in this PT round (table 2). There was no
change compared to 2006

Table 2: List of parameters in the 3 PT round

Sulphate Manganese
Chloride Aluminium
Fluoride Lead
Nitrate Copper
Phosphate Zink
Calcium Chromium
Magnesium Nickel
Sodium Arsenic
Potassium Cadmium
Iron

She described the planning including the chemicals used for spiking, the necessary
materials for sample preparation and packaging, choice of courier and necessary
balances.
In detail she explained the preparation of the samples including
e Cleaning of bottles
Weighing of chemicals
Traceability of the weighings by taking pictures with a digital camera
Digestion of metals
Preparation of stock solutions
Labelling of bottles
Preparation of final batches
pH adjustment
Ensuring homogeneity
Sample dispensing
Storage
Preparation of documentation
Packaging
Information to courier
Shipment

The participants from Angola and Lesotho reported customs problems.
Results were received by fax or e-mail. The deadline had to be extended because of
courier problems.
The results were typed into an EXCEL spreadsheet. Evaluation was done using the
programme developed especially for the SADCMET PT scheme.
Payments were made using bank drafts, transfers and cheques. Some payments
were made, but the money is still outstanding. Namwater still experiences problems
to identify the payments within Namwater due to insufficient informationfrom
bank/participant. Some payments were not yet made at all.
Local coordinators were very helpful especially with the courier problems.
Details of the evaluation were explained by M. Koch in the following presentations.
The following challenges for 2008 were identified:

e The results should be used as a motivation to improve performance and apply

corrective actions if necessary
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e Strive to improve the success

e Increase the number of analysed parameters

e Reporting of results again caused problems with incorrect units (e.g as N and
not NOz and as P and not PO,

e Try and rectify the analyses not determined due to a lack of chemicals or prob-
lems with equipment

¢ Instrumentation or method should be stipulated clearly

e Once again very high standard deviations in the 2007 PT scheme to be im-
proved in 2008

The PT provider experienced the following problems:

¢ Interruptions of sample preparation and evaluation by routine tasks in the labo-
ratory

e Limited number of staff

e Late confirmations and requests of participation caused problems and unnec-
essary rearrangements with the courier

e The initial return date for the results was set as the 31 of August 2007 with an
extension of three weeks for some of the laboratories due to transportation
problems. Five laboratories did not submit results at all.

¢ Follow-up of participation where people did not respond on e-mails

e Late submitting of results due to courier problems delayed the submitting of
the evaluation report

e Receipt of results by fax — unclear and difficult to get hold of the participant

e Three labs did not take part due to courier problems

M. Conradie expressed her thanks to PTB for the financial support, especially for the
new balances, to SADCMET secretariat, to M. Koch, to the Namwater colleagues,
the local distributors and all participants.

The full presentation is included in annex 2.

Local coordinators: Report

The local coordinators were asked to fill out a questionnaire (annex 3) for the report
about their activities and to give a short oral report.

The completed questionnaires of the local coordinators from Madagascar, Zimbabwe,
Uganda, Swaziland, Tanzania, Namibia, Mauritius, Kenya, Malawi and Zambia may
be found in annex 4.

It was agreed that it is the local coordinators most important task to promote the PT
system as much as possible. The activities of the local coordinator in Tanzania who
succeeded in mobilising 12 participants could serve as an example for others. The
use of personal contacts seems to be the most efficient way.

All participants: Working group discussions

The experiences of the participants were discussed in three working groups answer-
iIng seven questions. The results can be summarized as follows:
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. Announcement of the scheme — did you receive enough informa-
tion in good time?

Enough time

E-mail communication problems

Try to use fax if e-mail does not work

receipt of communication

clear and enough

. Registering — did you have any problems?
e see above

. Local coordinators —did it work? - have all interested/relevant
laboratories got all the information from local coordinators?

little problems

resources for communication

need of support from institutions

change from persons to institutions

letter to institution, not to persons

need of awareness creation

need to use national associations

not very effective, letter to be improved
coordination should be a task of the institutions

. Shipment — did you encounter any courier problems? - did every-
body get the samples in time?

e no problem
e some customs problems
e delay in picking up the samples from LC

. Reporting of results — any problems?

e no problem
e need for acknowledgement

. Payment / costs? — Is the fee affordable? — Problems with money
transfer?

e Fee is affordable

e no problem with transfer
e need for proforma invoice
e bank charges problems

. Are you, as a customer, satisfied with the organisation?

e very much satisfied
e work very much appreciated
Need to expand to other areas
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M. Koch: Assigned values for the 4th SADCMET Water PT

M. Koch explained the different possibilities for the determination of the assigned val-
ues as stated in ISO 13528. Since there no CRM and no reference measurements
were available and the consensus means of the participants were not reliable
enough, reference values from sample preparation were chosen as assigned values.
The procedure for the sample preparation was explained in detail including the for-
mula for the calculation of the assigned value from the different weighings, the molar
masses, the purity of the chemicals, the density and the buoyancy correction factor.
With this formula a measurement uncertainty budget was calculated according to the
Guide to the Expression of Uncertainty in Measurement. The estimation of the uncer-
tainty of the weighings from precision experiments and from manufacturers trueness
information was explained. The estimation of all the other uncertainties as shown re-
sulting in the low expanded relative uncertainties (k=2) shown in figure 1.

1,4%

1,2%

1,0% -

0,8% -

0,6% -

0,4% -

0,2% -+

0,0% -

Figure 1: Expanded relative uncertainties of the reference values

M. Koch: Evaluation of the 4" SADCMET Water PT

M. Koch explained in detail the result of the evaluation of the PT round. As in the last
round the assigned values were derived from the weighings made for the preparation
of the samples. the standard deviations were calculated using Algorithm A from ISO
13528. These standard deviations were used for the calculation of z-scores, if they
were below the limits for the standard deviations agreed upon during the previous
workshops (table 3).
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Table 3: Limits for standard deviations

Parameter limit in %

Sulphate 10

Chloride 10

Fluoride 12

Nitrate 15

Phosphate 10

Calcium 10

Magnesium | 10

Sodium 10

Potassium 10

Iron <1 mg/l: 20, >1 mg/I: 12
Manganese | <1 mg/l: 20, >1 mg/l: 12
Aluminium 30

Lead < 0,5 mg/l: 40, > 0,5 mg/l: 25
Copper 20

Zinc 20

Chrome 25

Nickel 25

Cadmium 30

Arsenic 30

In order not to affect the statistical calculations by gross outliers all values outside the
range ref.-value/8 to ref.-value*8 were excluded prior to these calculations.

The detailed presentation is included in annex 5.

For the individual parameters the following conclusions could be derived from the

data:

Sulphate: The means of the data were higher than the reference value, show-
ing positive bias. The standard deviations were higher than the limits. The
gravimetrically determined values showed a high portion of too high values
Chloride: There was a quite good agreement between the data means and the
reference values. The standard deviations were around the limit. As in the
previous round it was not clear, what was meant with the statement “titrimetric”
as method. So the method specific evaluation was not very clear. Neverthe-
less the data showed many outliers (with too high values) for the colorimetric
and potentiometric method

Fluoride: The mean values were around the reference values. For low concen-
trations the standard deviations were higher than the limit. The colorimetrically
determined values had a very high portion of non-reliable values.

Nitrate: As in the previous rounds some values obviously were reported in
wrong units. Therefore the mean values were quite low and the standard de-
viations high. The average quality of the data is very bad. The parameter
needs more emphasis. Harmonization of methods could help.

Phosphate: Some values also were reported with wrong units. Generally the
standard deviation and the number of outliers were high. The data set of col-
orimetrically determined values contained a high number outlying values,
which partially was due to reporting in wrong units.

Calcium: The mean of the values were close to the reference values. The
standard deviations were above the limit. A tendency to lower values could be
recognised for AAS-values, a tendency to higher values for titrimetric values
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Magnesium: The mean values were around the reference values, but the
standard deviations were too high. Titrimetrically determined values in general
were not reliable.

Sodium: The means were close to the reference values. The standard devia-
tions were too high. Many values determined with FEP were too high, many of
the AAS-values were not reliable.

Potassium: The means of the values were close to the reference values, the
standard deviations a bit higher than the limit. AAS values contained many
non-reliable data.

Iron: The means were lower than the reference values and the standard devia-
tions were higher than the limit. The colorimetric method delivered many outly-
ing values.

Manganese: The means were about 4% below the reference values, the stan-
dard deviation around the limit. AAS values showed a broad statistical distribu-
tion

Aluminium: Only few participants analysed this parameter. Therefore the num-
ber of values was small. The mean were a bit below the reference values.
Lead: The means of the datasets were only a bit below the reference values.
Compared with the limit the standard deviations of the datasets were quite
low.

Copper: For this parameter the data means also were in good agreement with
the reference values and the standard deviations also were low.
Zinc/Chromium/Nickel: The data means also showed no bias for the determi-
nation of zinc and the standard deviations were around the limit.

Arsenic: Only a few laboratories analysed for arsenic. So the number of values
was very low. The means of the dataset were close to the reference values
and the standard deviations were around the limit

Cadmium: The mean values of the data sets were slightly below the reference
values.

Only 4 participants analysed all parameters. The percentage of participation per
laboratory is shown in fig. 2.

participation

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Figure 2: Percentage of participation for each participant
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17 participants managed to analyse more than 80% of their values within the toler-
ance limits (compared to 10 labs in 2006). Fig. 3 shows the proportion of successfully
analysed parameters for each participant.

For the laboratories with more than 80% successfully analysed values the number of
values delivered is also shown in the diagram.
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Figure 3: Percentage of successfully analysed values for each participant

The definition of fitness-for-purpose criteria (in the form of limits for the standard de-
viation) resulted in a higher proportion of values outside the tolerance limits. Experi-
ence from Germany shows that normally up to 20% of non-successfully analysed
values can be expected for each parameter.

Fig. 4 shows for each parameter the percentage of values outside the tolerance lim-
its. The figure shows that — on the basis of the current fithess-for-purpose-criteria -
improvement is still necessary for most of the parameters.
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Figure 4: Percentage of values outside the tolerance limits for all samples
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Michael Koch came to the following conclusions:

e The PT Provider did a very good job

e The evaluation and assessment procedure is fit for the purpose

e The SADCMET Water PT is a good possibility for the participants to compare
with peers and with stated fitness-for-purpose criteria

e The results of many laboratories are still not satisfactory and need improve-
ment

e Special emphasis should be put on corrective actions after unsatisfactory par-
ticipation

M. Koch: Development of Standard Deviations over the 4 PT rounds

M. Koch showed in his presentation (annex 6) the development of the standard de-
viations over the four SADCMET PT rounds for all parameters. The comparison of
the standard deviations of the 4™ round with the previous rounds is summarized in
table 4:

Table 4: Assessment of the standard deviations of the 3™ round from a comparison
with the previous rounds

better potassium, arsenic

no change sulphate, chloride, fluoride, phosphate, sodium, iron, manganese,
aluminium, lead, copper, zinc

worse nitrate, calcium magnesium

During the previous workshops the participants agreed on quality standards (limits for
the standard deviation) for all parameters. The comparison of the standard deviations
calculated from the data sets with these quality standards gives the results shown in
table 5.

Table 5: Comparison of calculated standard deviations with the quality standards set
during the previous workshops.

good aluminium, lead, copper, zinc

still acceptable chloride, potassium, iron, manganese, chromium, nickel, cad-
mium

not acceptable fluoride, arsenic

bad sulphate, nitrate, phosphate, calcium, magnesium, sodium

The main question remaining from these data is, why we can’t see a clear improve-
ment after 4 PT rounds. This was also discussed during the following working group
discussions.

All Participants: Working group discussions - PT evaluation
Five questions were discussed in three working groups.
Results of the discussion:

1. How do you judge the outcome of the PT round?

some parameters (Ca, Mg) good, bad for some others (Nitrate)
quality of results should be improved

standard deviations quite high

general commitment observed (increased number of labs)

not that good
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2. Is the evaluation procedure ok?
e yes
e more sample volume for re-testing?
e no doubt

3. How can we help national coordinators to better promote the PT
scheme?

need to support

national workshops

creation of awareness

participants to be ambassadors

collect samples at LC instead of national transport
talk to other people

dissemination of information by participants

4. What has to be changed in the system? (fee, time schedule, ...)

e appointment of LC more official
e announcements earlier
e nothing

5. Why can’t we see a clear improvement after 4 PT rounds?

corrective actions were not taken

no appropriate quality management system in the labs
training of trainers need

problems not properly recognized

procedure to find the proper corrective action is not clear
improve equipment

proper storage procedures needed

update methods regularly — harmonize

takes long time to get chemicals

bad quality of chemicals

high level of staff fluctuation

Further discussions and agreements were made during the SADCWaterLab General
Assembly (see below).

Wednesday, 05 December 2007

Training

C. Modika: SABS Proficiency Testing Scheme
M. Koch: Content of the Workshop CD

M. Koch: Types of errors / corrective actions
M. Koch: Method validation

M

. Koch: Explanation of EXCELKONTROL 2.0 — software for control
charts

M. Koch: Measurement uncertainty revisited
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C. Modika: SABS Proficiency Testing Scheme

C. Modika presented the SABS proficiency testing programme with special emphasis
on the water check scheme. The complete presentation may be found in annex 7.

M. Koch: Content of the workshop CD
A CD was distributed to all participants by M. Koch with the following content:

e European Union - COUNCIL DIRECTIVE 98/83/EC of 3 November 1998 on
the quality of water intended for human consumption
e Accreditation

(0]

O OO

O O

(o]
(o]

(0]

CITAC_EURACHEM Guide to Quality in Analytical Chemistry 2002
EA-4-09rev01Accreditation for Sensory Testing Laboratories
EA-4-10rev02Accreditation for Microbiological Laboratories
EA-4-15rev00Accreditation for Bodies Performing non-Destructive Test-
ing

EURACHEM_EA Accreditation for Microbiological Laboratories 2002
llac-g4 Guidelines on Scopes of Accreditation

llac-g10 Harmonised Procedures for Surveillance & Reassessment of
Accredited Laboratories

llac-g14 Guidelines for the Use of Accreditation Body Logos and for
Claims of Accreditation Status

llac-g15 Guidance for Accreditation to ISO-IEC 17025

llac-g18 The Scope of Accreditation and Consideration of Methods and
Criteria for the Assessment

llac-g19 Guidelines for Forensic Science Laboratories

e Control charts

o
o
o

NORDTEST TR 569 Internal Quality Control
new: EXCELKONTROL 2.0 — Software for Quality Control Charts
Manual for EXCELKONTROL

e General

(0]

(o]

Harmonised Guidelines for the Use of Recovery Information in Analyti-
cal Measurements 1998

Quality Assurance for Research and Development and Non-routine
Analysis

e Measurement uncertainty

(o]
(o]

A2LA Guide for the Estimation of Measurement Uncertainty In Testing
VAM Project 3.2.1 Development and Harmonisation of Measurement
Uncertainty Principles - Part (d): Protocol for uncertainty evaluation
from validation data

EA-4-16revOOEA Guidelines on the Expression of Uncertainty in Quan-
titative Testing

llac-g17 Introducing the Concept of Uncertainty of Measurement in
Testing

NORDTEST - Uncertainty of quantitative determinations derived by cul-
tivation of microorganisms

NORDTEST — Handbook for Calculation of Measurement Uncertainty in
Environmental Laboratories

EURACHEM/CITAC Quantifying Uncertainty in Analytical Measure-
ment, 2nd Edition 2000

new: Eurachem/EUROLAB/CITAC/Nordtest Guide (Draft 2007): Esti-
mation of measurement uncertainty arising from sampling
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0 new: EUROLAB Technical report No. 1/2007: Measurement uncertainty
revisited: Alternative approaches to uncertainty evaluation
0 new: EURACHEM/CITAC Guide: Use of uncertainty information in
compliance assessment. First edition 2007
e Proficiency Testing
0 EA-3-04-rev01Use of Proficiency Testing as a Tool for Accreditation in
Testing
o new: llac-g13 Guidelines for the Requirements for the Competence of
Providers of Proficiency Testing Schemes 8/2007
o llac-g22 Use of Proficiency Testing as a Tool for Accreditation in Test-
ing
o0 IUPAC - The International Harmonized Protocol for the Proficiency
Testing of Analytical Chemistry Laboratories 2006
0 Selection, Use and Interpretation of Proficiency Testing (PT) Schemes
by Laboratories 2000
e Reference Materials
0 EA-4-14rev00The Selection and Use of Reference Materials
o llac-g9 Guidelines for the Selection and Use of Certified Reference Ma-
terials
o llac-g12 Guidelines for the Requirements for the Competence of Refer-
ence Materials Producers
0 The Selection and use of Reference Materials 2002
e Traceability
0 EA-4-07 Traceability of Measuring and Test Equipment to National
Standards
o llac-g2 Traceability of Measurements
0 EURACHEMICITAC - Traceability in Chemical Measurement 2003
e Validation
0 EURACHEM - The Fitness for Purpose of Analytical Methods - A Labo-
ratory Guide to Method Validation and Related Topics 1998

M. Koch: Types of errors / corrective actions

M. Koch explained how the graphical displays of lab results vs. assigned values pro-
vided with the evaluation report of the PT may be used to get hints for the type of er-
rors in the case of non-satisfactory participation (annex 8).

According to M. Koch the following corrective actions should be applied:

If you found a proportional systematic error: Check calibration

Check for precision using internal quality control data (Control Charts)

Check for bias using a certified or in-house reference material

If you can't find the problem, carry out full method validation

M. Koch: Method validation

M. Koch explained the principals of method validation and what is necessary under
given circumstances. After a definition and introduction he put special emphasis on
the calibration including linearity, residual analysis, homogeneity of variances and
outlier tests. He described methods for the determination of l.0.d. and l.0.q. Selectiv-
ity and robustness of methods were also described. Finally the standard addition pro-
cedure — a calibration in the real sample — was explained. The full presentation is
attached in annex 9.
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M. Koch: Explanation of EXCELKONTROL 2.0 — software for control charts

M. Koch explained the new version of EXCELKONTROL 2.0 — a freeware tool for
control charts programmed by Michael Gluschke and Michael Koch. The programme
Is included in the workshop CD.

M. Koch: Measurement uncertainty revisited
Based on the EUROLAB Technical Report No. 1/2007 “Measurement Uncertainty
Revisited” M. Koch described alternative approaches to uncertainty evaluation.
These approaches can be grouped into
e two intralaboratory approaches
0 Modelling approach (often called the “GUM approach”)
o Single laboratory validation approach
e two interlaboratory approaches
o Interlaboratory validation approach
o PT approach
The full presentation is included in annex 10.

Thursday, 06 December 2006

Lab visit

SADCWaterLab General Assembly

Lab visit

In the morning the participants could visit the laboratory facilities of the Tanzania Bu-
reau of Standards.

SADCWaterLab General Assembly

Kezia Mbwambo welcomed all members as chair of SADCWaterLab and gave a
short introduction for new participants. Donald Masuku, the secretary, presented the
agenda, which was adopted by the participants.

Kezia Mbwambo gave a short report about the PMC meeting on Monday. All sub-
jects discussed at the PMC meeting were also on the agenda for the general assem-
bly.

Some discussion points remained from the previous meeting in Gaborone. D.
Masuku stated, that due to SADC regulations it is not possible to have voting rights
for associate members.

The Memorandum of Understanding (MoU) could not yet be finalised. But this will
be done during the next months.

D. Masuku reported about the status of the new SADC standard on drinking water.
The draft at present is on the committee stage. There it goes to all members for 6
months for comments. Those will be collected by the secretary. A 3 months approval
stage will follow. So the new standard is expected to be ready in September 2008.
Discussion of parameters in the Water PT resulted in Cobalt to be added in 2008.
Standard deviation limits were also discussed. It was agreed, that the limits for pa-
rameters where the calculated standard deviations were significantly lower than the
limits should be adjusted. M. Koch will make proposals.
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Patricia Ejalu sent a status report for the microbiology PT. This report is attached
as annex 11. The Uganda National Bureau of Standards received all necessary
equipment except sterile plastic bottles for sample distribution, which will be provided
by PTB, staff is trained, some trial runs are in progress.
A brainstorming on possible mutual help within SADCWaterLab resulted in the follow-
ing ideas:
e exchange test methods for harmonization
e help is needed for laboratories how to write a quality manual
e training through SADCAS on guality management issues is proposed for
the next evaluation workshop
e staff exchange (especially visits in accredited labs for about 2 weeks) would
be helpful. This could promote exchange of information on accreditation issues
and technical know-how as well as harmonization of methods. Sponsorship of
such staff exchange through PTB might be possible.
The next evaluation workshop should be held in Kampala (Uganda) together with
the evaluation workshop for the microbiology PT. If this is not possible, Windhoek
could be a suitable venue.
Sustainability of the PT system (without sponsoring in future) can only be achieved
by increasing the number of participants. Therefore national workshops could
be a good tool to raise awareness. Promotion of the PT scheme within the SADC
structures also could be helpful.
Under the topic “any other business” the following was discussed:
e focus for next years training:
0 quality management
0 Dbasic statistics
o if possible there should be basic as well as advanced training to fulfil all
requirements
e it was recommended to extend the EAC PT systems (with other matrices) also
to SADC countries.

The discussions were summarized in the work programme 2008 for SADCWaterLab
(table 6).
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Table 6: SADCWaterLab work programme 2008

Put presentations on the web and inform par- | Dec 07 Michael
ticipants
MoU to be finalised Jan 08 Donald
recirculate questionnaire on used instrumenta- | Feb 08 Donald
tion
search for useful used instrumentation ongoing Michael/Stefan
clarify local coordinators Jan 08 Donald
write new letter for nomination of local coordi- | Jan 08 Donald
nators directly to institutions
redesign PT leaflet Feb 08 Donald
microbiology PT according to work plan in re- | announcement | Patricia
port Jan 08
install mailing list Jan 08 Donald
PT provider to contact well performing labs in Feb 08 Merylinda
nitrate and phosphate to precisely describe
their methods in the mailing list
next chemistry PT according to Merylinda
decided
schedule
announcement
Feb 08
evaluation workshop in Kampala (if not possi- | Nov/Dec 08 all
ble: Windhoek)
promote the PT scheme ongoing all
raise awareness through national workshops ongoing all

Evaluation questionnaire

M. Koch distributed an evaluation questionnaire (annex 12) for the workshop to be

filled out by all participants.

The results of this questionnaire were as follows:

The judgement of the participants regarding

e The venue of the workshop:
Very good 9
Good 15

Mean: 1.63 (1 for very good, 2 for good)

e The content of the presentations:
Very good 9
Good 14
Fair 1

Mean: 1.67 (1 for very good, 2 for good, 3 for fair)

e The material distributed:
Very good 8
Good 12
Fair 3

Mean: 1.78 (1 for very good, 2 for good, 3 for fair)
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e The working group discussions:
Very good 8
Good 14
Mean: 1.64 (1 for very good, 2 for good)

The judgement of the participants regarding the different parts of the workshop on a
scale from 1 (very useful) to 5 not useful):
e Evaluation of the chemistry PT
1. 20

CWaterLab Meeting

ocoRr ©R 2
N O

The most important topics (in brackets the number of participants mentioning
this point):

Measurement uncertainty training (21)
Method validation training(20)
Evaluation of Chemistry PT (12)
Control charts (6)

Experience of the PT provider (5)

Lab visit (5)

Quality Assurance (3)
SADCWATERLAB meeting (3)

PT sample preparation (3)

Limit of quantitation (2)

Corrective actions (2)

Comparison of PTs (2)
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Sampling (2)

Method performance (1)
Calibrations (1)

Internal auditing (1)

Discussion of colleagues (1)
Discussions on the way forward (1)
Sustainability of PT (1)

Did the workshop fulfil your expectations?

Yes: 21
No: 2
Partly: 1
reasons for no or partly:
e N0 answer
e Time for training was too short (twice)

What benefits did you draw from the workshop?

The training on method validation and uncertainty

PT sample preparation, modelling approach, purity of chemicals from manu-
facturer, evaluation of x-charts

It helped me to correct my mistakes; to identify the method best for the pa-
rameter; to know how provider take trouble to prepare the sample; to ex-
change ideas with other participants; GUM approach of measurement uncer-
tainty

to make sure the instrument is fully calibrated and all equipment used are
rinsed properly and reporting in correct units

ExcelKontrol software; CD on the whole workshop

How to draw and use the control chart and how to do method validation

Good analytical results can be obtained by proper analytical methods, good
reagents etc.

PT is a vital tool to our lab to met the national requirements; to go home and
arise awareness to other labs to participate in the PT scheme; GUM approach
too much to mention; much | expect to gain

| learnt more about the process involved in PT preparation and dispatch; |
learnt more about the various methods that give better results.; | gathered
helpful suggestions from the discussions

| learnt enough on method validation

Better understanding of measurement uncertainty to be used in full implemen-
tation of the ISO/IEC 17025 system

None

General ideas in labs performance in the SADC region. But | recommend, the
SADCMET to extend the testing parameters including PESTICIDE RESIDUES
in water (drinking water?)

Uncertainty

The PT evaluation assisted me to continue improving our laboratory perform-
ance by identifying the corrective actions to be undertaken

Exchange of ideas and knowledge. Opportunities of acquiring donated equip-
ment. Sponsored forum which may not have ben possible, if countries were
self sponsored. Training materials which are very useful. The PT is being used
as a yardstick for improvement in the performance of the lab
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Knowledge and continuous improvement

Exposure and communication establishment with the different participants
Training on different approaches for measurement uncertainties

Enrichment of my knowledge in method validation, calculation of uncertainties,
control charts, information derived from the evaluation of the PT results

An idea on how to go about correcting unsatisfactory results

Any other comments:

The one week (or so) training has been so intensive, which is a good thing.
However the organisation of the future evaluation workshops should leave
some time at the end (say half a day) for the participants to visit some sites in
the country and also to relax.

The time schedule for technical trainings should be extended; the time for lab
visits should also be increased to provide more time for healthy information
exchange and discussions

Closure of the meeting

Kezia Mbwambo, Donald Masuku, Stefan Wallerath and Michael Koch closed the
workshop and thanked all participants for their cooperation.

Report prepared by Dr.-Ing Michael Koch
Stuttgart, 10.1.2008
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Annex | - List of Participants and Lecturers

Name

Teddy

Mulugeta Melkonnen

Peter Oduol
Felista
Isaac
Shabbir Hammad
Michel Jean Yves
Merylinda
Silke
Imogen
Zanele
Kezia
Victoria
John
Phillipo
Theresia
Lweikiza
Christopher
Latifa
Zaituni S.
Edson
Patrick
Tano
Michael
Hope
Phenny Dentons
Margaret
Naume
Penia
Constance
Donald
Stefan
Michael

Ditsabatho
Bedye
Onyango
Nyakoe
Chirwa
Ghoorun
Mong
Conradie
Kriess
van Rooi
Sqwane
Mbwambo
Stephen
Bomani
Chandi
Kahatano
Kamara
Boniface
Musa
Thani
Msangula
Kibasa
Hangali
Mayuni
Kamusiime
Kaviiri
Mazhamo
Mandizha
Mubika
Modika
Masuku
Walllerath
Koch

Institution

Water Utilities Corporation
Quality and Standards Authority
Kenya Bureau of Standards
Kenya Bureau of Standards
Malawi Bureau of Standards
Mauritius Standards Bureau
CNRE

Namwater

Namwater

City of Windhoek

Rural Water Supply

Tanzania Bureau of Standards
Tanzania Bureau of Standards
SWAMIC

Water Central Lab

GCLA

Chemical and Process Laboratory
North Mara Environmental Laboratory
Tirdo

Environment and Oil Laboratory

Moshi Urban Water Supply and Sewerage Authority
Tropical Pesticides Research Institute
Chemistry-Department University of Dar Es Salaam
Uganda National Bureau of Standards

Uganda National Bureau of Standards

Food and Drugs Control Lab

Zimlabs

Standards Association of Zimbabwe

SABS - South Africa Bureau of Standards

NMISA National Metrology Institute South Africa
PTB - Physikalisch-Technische Bundesanstalt
ISWA Universitat Stuttgart

City

Gaborone
Addis Abbaba
Nairobi

Nairobi
Blantyre

Moka
Antananarivo
Windhoek
Windhoek
Windhoek
Mbabane

Dar es Salaam
Dar es Salaam
Dar es Salaam
Dar es Salaam
Dar es Salaam
Dar es Salaam
Tarime

Dar es Salaam
Mwanza
Mwanza
Moshi

Arusha

Dar es Salaam
Kampala
Kampala
Lusaka

Harare

Harare
Pretoria
Pretoria
Braunschweig
Stuttgart

country
Botswana
Ethiopia
Kenya
Kenya
Malawi
Mauritius
Madagascar
Namibia
Namibia
Namibia
Swaziland
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Tanzania
Uganda
Uganda
Zambia
Zimbabwe
Zimbabwe
South Africa
South Africa
Germany
Germany

e-mail
tditsabatho@wuc.bw
mulugetamb@yahoo.com
oduolpet@yahoo.co.uk
kerubof@kebs.org
isaacchirwa@mbsmw.org
shghoorun@msb.intnet.mu
mong@mel.moov.mqg
conradiem@namwater.com.na
kriesss@namwater.com.na
ilv@windhoekcc.org.na
zanelesgwane@webmail.co.za
kmbwambo@yahoo.co.uk
vickyshida@yahoo.co.uk

fkerubo@yahoo.com felista.nyakoe@gmail.com
chirwai2000@yahoo.co.uk

cboniface@barrick.com
tifah_ m@yahoo.com

emsangula@yahoo.com

info@muwsa.or.tz

Edson.Msangula@sgs.com
pkibasa@yahoo.com

mayuni@chem.udsm.ac.tz

hope.kamusiime@unbs.go.ug h_kamusiime@yahoo.com.sqg
kdentons@yahoo.co.uk dentons.kaviiri@unbs.go.ug
mazhamoms@yahoo.com

zimlab@africaonline.co.zw

sazcft@mweb.co.zw

modikac@sabs.co.za

dmasuku@nmisa.org

stefan.wallerath@ptb.de

michael.koch@iswa.uni-stuttgart.de
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Experiences of the PT Provider

Merylinda Conradie Pr.Sci.Nat
NamWater

mamibia Water Corporation
(NamWater)
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' Introduction

Changes and Progress of participation

Planning for the PT 2007 in Windhoek for
the first time

Sample preparation
Sample distribution
Evaluation

Changes and Progress in the

number of participants
Country 2004 2005 2006 2007

Angola 1 1 1 0
Botswana 2 2 2 4
Ethiopia 1 1 1 0
Kenya 2 2 4 3
Lesotho 1 1 0 il
Madagascar 0 0 2 2
Malawi 2 2 2 3
Mauritius 1 3 4

Mozambique 2 3 2




manges and Progress in the

number of participants

Country 2004 2005 2006 2007
Namibia 2 2
Republic of Seychelles 1 2
Swaziland 1 1
Tanzania 2 8
Uganda 1 3
Zambia 1 4
Zimbabwe 2 3
Number of labs participating 22 44

Parameters

' Changes and Progress

2004 2005 2006 2007
Anions Cations Anions Cations Anions Cations Anions Cations
S04 Ca SO4 Ca S04 Ca S04 Ca
Cl Mg Cl Mg Cl Mg Cl Mg
F Na F Na F Na F Na
NO3 K NO3 K NO3 K NO3 K
Fe PO4 Fe PO4 Fe PO4 Fe
Mn Mn Mn Mn
Al Al Al
Pb Pb
Cu Cu
Zn Zn
Cr Cr
Ni Ni
As
Cd
Total 11 17 19




' Planning

» Calculation of the target values (masses and volumes)

» Ensure the timorously delivering of requires chemicals ( 8
weeks ) AR / GR grade chemicals, supplied by
Merck, Sigma-Aldrich and Strem chemicals were
used. Copies of the certificate of analysis are
available.

* Ensure enough samples one liter bottles, crates, enough 50
ml beakers, 200 ml beakers and 500ml volumetric flasks,

* 100 liter containers with tap

» Ensure availability of packaging material (boxes, shre
paper, packaging tape, labels, envelopes, paper )

' Planning

e Quotations and choice of courier

 Availability and suitability of balances for the
different weighings

—Analytical balance : wires and the salts

—Top loader : Stock solutions and the 200g
weighing

—50 kg top loader : Weighing of the fine
batches - Problem




' Sample bottle preparation |

* Bottles were first to arrive

+ Wash all 300 bottles which
was ordered

* Planned for 50 participants

* Bottles were rinse twice
with deionised water

* Bottles & caps were put in
the oven @ 60 °C
overnight

* Next day — check
completely dry

* Closed bottles
immediately to
prevent them from
dust

e Store them in the
crates until needed




' Weighings of wires

 Start of by
weighing the
different target
masses for the 3
levels of each
parameter

e Continue with the
weighings of the
metals where
different wires
were used

Calculated Sample mass - cations
Parameter Chemical Purity % Level 1 Level 2 Level 3
Calcium CaCl2.2H20 99.5 7.2911 13.7358 23.0648
Magnesium Mg(NO3)2.6 H20 99.5 27.006 41.4963 72.8506
Sodium NaCl 99.6 8.0412 12.6016 18.5693
Potassium KCI 99.6 2.2736 2.9922 44514
Iron Fe-Wire 99.95 0.1100 0.2034 0.3156
Manganese Mn-Powder 994 0.1061 0.1328 0.2637
Aluminium Al-wire 99,9995 0.1134 0.1560 0.3222
Lead Pb(NO3)2 99.7 0.1409 0.1905 0.3811
Copper Cu-wire 99.999 0.1188 0.2380 0.3947
Zinc Zn-wire 99.99995 0.138 0.2694 0.5663
Chromium CrCI3.6 H20 99 0.2688 0.5554 0.9795
Nickel Ni-wire 99.9975 0.3649 0.2428 0.3244
Arsenic As203 99.50 0.1853 0.3834 6
Cadmium CdCi2 99.995 1.1845 0.4688

Sample 4, 5 and 6 were constituted as follows with HNO3 acid
preservation to a pH 2.1. The samples matrix was pure Water.
The flnal weight for the cation samples was 57.08g with the




' Traceability of the weighings

 Since traceability is very important in
a PT scheme

 Biggest problem for 2007 - Balances
had no possibility for a printer
connection

» Tried various option to borrow a
balance — without success

» Solution for the
problem - Pictures
were taken of all the
weighings with a
digital camera

* Pictures were
downloaded, printed
and cut out _-

» Paste it next to the
written weighing for

proof of the
traceability




» Digestion of the pure
metals e.g.

« Water and HNO3 acid
was added for digestion
/ As 32 % NaOH

* Left on a hot plate at
very low temperature
setting until the metals
were completely
dissolved

' Weighing of the salts

» Continue with
weighing of the salts

* Weigh the
substances for three
levels

« Continue to prepare
the stock solution




Calculated Sample mass - Anions

Parameter Chemical Purity % Level 1 Level 2 Level 3
Sulphate K2S04 99.5 7.0676 10.3072 13.6371
Chloride KCl 99.6 11.0492 13.5912 17.365
Fluoride KF 100 0.2000 0.3404 0.5938
Nitrate KNO3 99.3 3.1201 7.2868 12.3361
Phosphate KH2PO4 99.9 1.5061 2.9053 3.6030

Sample 1, 2 and 3 were constituted as follows without acid

preservation. The sample matrix was pure water. The final weight
for the cation samples was 57.08g with the Density (Deionised
water) = 0.998 g/ml and the temperature 24 °C.

reparation of stock solutions

* Fill the 500 ml
volumetric flask by
weight

» Wash accurately into

a 500ml volumetric
flask

* Repeat for all the
parameters




l Documentation of Stock solutions

» Pictures were again
taken of all the
weighings with a
digital camera

* Downloaded, printed
and cut out

» Paste next to the
written weighing for
proof of the [
traceability

' Labeling of the bottles

» Prepare labels for each sample bottle with
a short description of the information

* Print labels

 Stick on the samples bottles for
identification of the samples

» Put sellotape over the labels — to protect
the labels

» Bottles were ready for the filling proce




' Preparation of final batches

* Obtain a suitable
balance

* Find a suitable
container

* Made special rack
for the stirrer in
order to mix the
samples properly

'Preparations for the 2009

weighings




Preparation of the 200g weighings

Weigh the empty container
Weigh the calculated amount
of the different stock solutions
with the density taken into
consideration

Add some water into the big
container

Add the calculated amount of
the stock solution (by weight)
Rinse over in the 100 |
container

Fill by weight

Preparation of final batch

50 liters of each
sample were
prepared

Pure water spiked
with parameter of
interest

Nitric acid was added
to the cations for
preservation (pH 2)




. pH adjustment

« Stirring took place for
continuously during
the process

 Filled by weight

 Final stirring for 15
minutes

e Document the pH

. Homogeneity

* All analytes were
physically dissolved

* Proper stirring ensure the
homogeneity of the
samples

» Conductivity check on the
first samples and the last
samples — basically NO
difference

« Documentation




m‘,umentation of information of
batch

 All the readings of the balance were once
again downloaded, cut out and pasted
next to the weighings

* The weigings of the final batch was also
documented

* pH and temperature were documented

l Samples dispensing

« Samples bottles
were filled after each
batch

e Putin the crate

 Tank was washed
properly in between
the batches

 Start to prepare for
the next batch




' Storing

e Space was limited in
the fridge

» Crates were very
handy — stacked all
the samples

» All samples were
stored at 4 ° C until all
six batches were
prepared

' Packaging

» Strong packaging
was once again a
requirement

» Flat cartons
needed to be fold
into boxes

» Staple it together

(It




' Preparation of the

documentation

» Hard copies of the
forms for the
results and the
method information
were included in
each box

» Labels of all the
participants were
prepared




' Packaging of the samples

» Packed six
polyethylene
bottles into each
box

» Shredded paper
was used for the
packaging material

» sealed with
packaging tape




' Packaging of the samples

Packaging




' Ready for pick up

e Samples ready to
be picked up by
the courier for
distribution to the
local coordinators




' Information to courier

» Supplied the correct address list of the
local distributors to the courier with the
total weight of one parcel

— Determine the weight of bottle filled with
deionised water

— Determine the weight of empty box

— Determine the weight of envelope filled with
documentation




' Shipment

* The courier was
Kuehne & Nagel in
Namibia

» Participants were
notified by e-mail to
inform them that the
samples are on their
way

' Shipment

» All samples were shipped
to the address of the local
distributor.

e Samples were delivered
with a lot of frustration
and problems and the PT
deadline needed to be
change for some of the
laboratories

* No leakage problems
were reported




' Evaluation

» Results were received by fax or e-mall

» Deadline was extended on request because of
courier problems

e The last results were received on the 04th
October 2007

* Angola informed that they experience problems
with the samples and the customs clearance.

» Lesotho also informed me that they experince
customs problems.

' Evaluation

» Results were typed into a spreadsheet
« Copied and paste into different parameter files

* All the files were created for the different laboratories
in Excel

» Excel files were converted to a pdf format to reduce
the size of the file and to ensure all the participants
will be able to read the file.

* Precision tests were run on the balances

* Measurement uncertainty was taken in consideratic
according to the method told by Angelique in the
workshop




' Payment

» Payments were made by bank drafts,
transfers and cheques

« Some payments were made, but the
money is still outstanding

 NamWater still experiences problems to
identify the payments within NamWater
due to insufficient information from
bank/participant

« Some payments were not yet made 2

1AM

' Successes of 49 PT

 Increased and continued enthusiasm -
Tanzania was the country with most
participants !

 Local distributors are very important and |
very helpful and reliable specially with the
courier problems

» Five form 51 laboratories did not submit
results ( 3 due to courier problems)




' Confidentiality

» Confidentiality was once again very
important

* PT round require a high degree of
confidentiality from the provider

e Lab codes were changed

* Itis also the responsibility of everybody
involved to keep all the data and items o
information relating to inter-laborator
confidential

' Conclusions

 Participation is an important and a valuable tool
for a laboratory to uncover errors and improve
on their performance

» Valuable method of quality control where
suitable reference materials are not available

» The performance certificate can be used to proof
competence in in the testing field

* Itis aregular, external and independent check
on the data quality of the laboratory
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' Challenges for 2008

* The results should be used as a motivation to improve
performance and apply corrective actions if necessary

» Strive to improve the success
* Increase the number of analyzed parameters

* Reporting of results again caused problems with
incorrect units (e.g as N and not NO3 and as P and not
PO4

» Try and rectify the analyses not determined due to a lack
of chemicals or problems with equipment

* Instrumentation or method should be stipulated clearl

» Once again very high standard deviations in the 20C
scheme

Problems experienced

+ Dedicated time for the preparation and evaluation period without
interruptions

e The PT provider had a limited number of staff

e Contract with local electricity supplier - results to be reported by
12h00 every day

< Accreditation requirement for NamWater laboratory was delayed

 Late confirmations and requests of participation caused problems
and unnecessary rearrangements with the courier

e The initial return date for the results was set as the 31st of August
2007 with an extension of three weeks for some of the laboratories
due to transportation problems. Five laboratories did not submit
results at all.

» Follow-up of participation where people did not respond on e-mail




. Problems

» Late submitting of results due to courier
problems delay the submitting of the
evaluation report

» Receipt of results by fax — unclear and
difficult to get hold of the participant

e Five labs did submit results at all for
unknown reasons

* Three labs did not take part due to couri
problems -

PTB Donation

+f




' Thank you

- PTB

e Stefan Wallerath

¢ Annedore Heinichen
[ )

SADCMET
Margaret Ngobeni

* University of Stuttgart
e Dr Michael Koch

« NamWater colleagues
» Assistance of Local distributors
* Participants
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Physikalisch-Technische Bundesanstalt
Braunschweig und Berlin

Evaluation Workshop of 4th SADCMET Water PT scheme
04.-06.12.2007, Dar es Salaam, Tanzania

Local Coordinator’s report on PT promotion

Guiding Questions:

1.

10.

11.

12.

For which country are you the local PT coordinator?

How many laboratories doing water testing (amongst other duties) do approximately
exist in your country?

Which are the most important ones? Which mandate/background do they have?
(private, public, under which ministry, water utility company ....)

How did you promote the PT scheme?

How was the feedback from the laboratories?

How many labs did participate in your country? (did they all submit results?)

What are the reasons for non-participation?

How did you arrange for the payments? (commonly, individually?)

Did you encounter customs problems during reception of the samples?
(if yes, during which year/round?)

Did you pro-actively inform customs authorities in your country?

Do you feel you required additional support/guidance?

(from whom? In order to address which issue/challenge?)

Feel free to give us additional comments (use the back of the form, if required):

THANKS FOR YOUR COOPERATION!!




Local Coordinator’s report on PT promotion

Madagascar

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

3 labs, but participating to the PT

Which are the most important ones? Which mandate/background do they
have?

TIRAMA'’s water testing laboratory under Mining & Energy Ministry, which is not
participating in the PT for financial rehabilitation

How did you promote the PT scheme?

As the local coordinator | am due to make the existence of PT known by all
laboratories while working with standards bureau and through workshops

How was the feedback from the laboratories?
Laboratories are interested, but only 3 labs are working in the water testing field

How many labs did participate in your country?

2 for the time being, but still lobbying to get all 3 labs participating. Both labs
submitted results

What are the reasons for non-participating?

Tirama’s water lab would participate after financial restructuration.
Following are the main reasons for non-participation:
e Ability to pay participation fee
e lower awareness regarding the importance of PT schemes
e problems with old equipment and standards

How did you arrange for the payments?
The payments were made individually

Did you encounter customs problems during reception of the samples?
No, although customs duties are supported by my institution (CNRE)

Did you pro-actively inform customs authorities in your country?

| have to address the issue at the level of Standards Bureau much more in charge of
SADC affairs

Do you feel you required additional support/guidance?
Probably a letter to be addressed to Standard Bureau for the issue above-mentioned

Additional comments:

Promotional meeting also has been carried out with the National Water and
Sanitation Authority (ANDEA) of Madagascar



Local Coordinator’s report on PT promotion

Zimbabwe

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

about 20

Which are the most important ones? Which mandate/background do they
have?

Ministry of Health, SA2 for regulation and standardization, WLA2

How did you promote the PT scheme?

How was the feedback from the laboratories?
Good on PTS scheme

How many labs did participate in your country?
5, all reporting results

What are the reasons for non-participating?

Lack of awareness
General apathy

foreign currency

lack of capitalisation

no equipment

no calibration of equipment

How did you arrange for the payments?
bank transferfor BARC

Did you encounter customs problems during reception of the samples?
No

Did you pro-actively inform customs authorities in your country?

Do you feel you required additional support/guidance?

Additional comments:

Zimbabwe is a country ... siege. Capitalisation of labs has suffered a lot under such
an environment. Huge inflation gave rise to unaffordable costs of equipment,
calibration and chemicals



Local Coordinator’s report on PT promotion

Uganda

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

15

Which are the most important ones? Which mandate/background do they
have?

8

Private

Water utility company

Labs for the water processing industry

Regulatory agencies

Academia

How did you promote the PT scheme?

Through
e meetings
e personal contacts, i.e. telephones, e-mails

How was the feedback from the laboratories?

Not highly responsive, waiting for the PT from university, waiting for the EAC-
scheme, that was free

How many labs did participate in your country?
5

What are the reasons for non-participating?

e Fees
e Willing
e Long procurement systems in some organisations

How did you arrange for the payments?
Individual payments

Did you encounter customs problems during reception of the samples?
No

Did you pro-actively inform customs authorities in your country?
No

Do you feel you required additional support/guidance?
Yes, on issues concerning resources for awareness and communication

Additional comments:



Local Coordinator’s report on PT promotion

Swaziland

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

About 8 laboratories and some from the private companies. They all shown interests
but fear of their bosses

Which are the most important ones? Which mandate/background do they
have?

All important water analysis is under the ministry of natural resources and energy

How did you promote the PT scheme?

Arranging meetings trying to explain what is the PT, but their hands were full, they
couldn’t participate

How was the feedback from the laboratories?
Their supervisors wouldn’t allow them to participate the brochure will be useful

How many labs did participate in your country?

None — but laboratories doing microbiology, they are interested. So they want to
know when is it

What are the reasons for non-participating?
see above

How did you arrange for the payments?
inividual

Did you encounter customs problems during reception of the samples?

No. Samples were delivered from the airport and phoned. When | went to collect the
samples they told me it has to be picked by the courier and they charged

Did you pro-actively inform customs authorities in your country?
No

Do you feel you required additional support/guidance?
Yes

Additional comments:
The brochure | think will be more useful to our colleagues



Local Coordinator’s report on PT promotion

Tanzania

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

about 55

Which are the most important ones? Which mandate/background do they
have?

Private

Public

Water utility companies
Academia

How did you promote the PT scheme?

Leaflet

Letter of invitation

Calls to the lab managers

e-mails

Informed during national PT meeting

How was the feedback from the laboratories?

Very slow, | had to follow it up by visiting/calling.
I invited labs, but only 13 confirmed participation

How many labs did participate in your country?
13 confirmed participation and received samples; 1 lab did not submit results

What are the reasons for non-participating?

e lack of awareness of PT
e they think PT is not adding any value to them

How did you arrange for the payments?

Those who submitted in time, the payment was done commonly. Otherwise individual
payment was also done

Did you encounter customs problems during reception of the samples?

Only this round samples were not delivered to TBS, but we had to clear the samples
from the airport, after some clarification

Did you pro-actively inform customs authorities in your country?
No, because there was nor problem faced in previous rounds

Do you feel you required additional support/guidance?

letter for coordination was addressed to me, not to the CEO of the institution.
Provider to ensure samples are delivered to the coordinator.

Additional comments:
1. 1 would suggest more awareness workshops be conducted at national levels



Local Coordinator’s report on PT promotion

2. Payment shall be individually
3. Letters to Local Coordinators to be resent



Local Coordinator’s report on PT promotion

Namibia

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

3

Which are the most important ones? Which mandate/background do they
have?

Namwater, City of Windhoek

How did you promote the PT scheme?
E-mailed “flyer” to other labs and Trade & Industry

How was the feedback from the laboratories?

3 interested labs — good
others - poor

How many labs did participate in your country?
3, all submitted results

What are the reasons for non-participating?
Water related parameters carried out too little

How did you arrange for the payments?
Send out a temporariliy invoice

Did you encounter customs problems during reception of the samples?
No

Did you pro-actively inform customs authorities in your country?
No

Do you feel you required additional support/guidance?

Additional comments:

Angola is a problem

List countries who paid money for the customs

Local coordinators should be proactively involved with customs
Fax proof of payment



Local Coordinator’s report on PT promotion

Mauritius

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?
8

Which are the most important ones? Which mandate/background do they
have?

All of them are important.

They fall under various ministries:
1. Ministry of Public Utilities
2. Ministry of Agro Industry & Fisheries
3. Ministry of Industry

How did you promote the PT scheme?
By talking with the heads of labs about the importance of the PT scheme

How was the feedback from the laboratories?
main problem was the approval for payment

How many labs did participate in your country?
3

What are the reasons for non-participating?

People must be encouraged
Decision amking problem

How did you arrange for the payments?
Individually

Did you encounter customs problems during reception of the samples?
No

Did you pro-actively inform customs authorities in your country?

The Water samples were brought by the courier company to the Bureau without any
problems

Do you feel you required additional support/guidance?
Yes, we need a brochure to be given to potential participants

Additional comments:



Local Coordinator’s report on PT promotion

Kenya

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

e National irrigation board labs

KEBS

National Water Control Laboratories
Government Chemist

Public Health Laboratories

Nairobi National Water

Mines & geology labs

SGS laboratories

Universities

Which are the most important ones? Which mandate/background do they
have?

e National Water Control Laboratories
e Nairobi National Water
e KEBS

How did you promote the PT scheme?

e Testing open days
e Customer education / information sessions

How was the feedback from the laboratories?
positive

How many labs did participate in your country?
3

What are the reasons for non-participating?

e New into market
e Payment problems

How did you arrange for the payments?

Did you encounter customs problems during reception of the samples?
No

Did you pro-actively inform customs authorities in your country?
Yes

Do you feel you required additional support/guidance?

Additional comments:



Local Coordinator’s report on PT promotion

Malawi

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

9

Which are the most important ones? Which mandate/background do they
have?

MBS (public)

NRWB (public)

Polytechnic (university)

BWB (public)

SRWB (public)

all water boards under the Ministry of water development and irrigation

How did you promote the PT scheme?

e Through publicity and correspondences
e plans are underway early next year to hold workshops

How was the feedback from the laboratories?
Feedback was quite encouraging although there were late responses

How many labs did participate in your country?

4 labs registered
MBS, Poly, NRWB failed to communicate with the forth city assembly

What are the reasons for non-participating?
Most other labs do not have enough equipment although the have expertism

How did you arrange for the payments?
Individually, however they were given the other option as well

Did you encounter customs problems during reception of the samples?

We were charged handling and clearing charges. There were no problems with
customs, but the problems were with the office to effect handling and clearing
payment

Did you pro-actively inform customs authorities in your country?

We have had no problems with them therefore here was no need to inform them in
advance

Do you feel you required additional support/guidance?

Yes, support on capacity building in terms of equipment such as AAS. Main
challenges are to meet customer demands. In that not all required parameters are
analysed

Additional comments:

MBS - Statutory Cooperation — under Ministry of Trade
Northern Region Water Board — Ministry of Water Development and Irrigation



Local Coordinator’s report on PT promotion

Southern Region Water Board — Ministry of Water Development and Irrigation
Central Region Water Board — Ministry of Water Development and Irrigation
Blantyre Water Board — Ministry of Water Development and Irrigation
Lilongwe Water Board — Ministry of Water Development and Irrigation
Polytechnic — University of Malawi Statutory Cooperations

Chancellor College— University of Malawi Statutory Cooperations

Mzuzu University

Challenges:
e melting the customers expectations in terms of the parameters in question as
well as residence time due to lack of equipment and adequate personel
e Top management commitments to support and equip the labs due to financial
hardships
e choice of appropriate method

Other isues:

Organise other training workshops for all participating labs other than National
Coordinators alone, or support the National coordinators to organise internal training
workshop



Local Coordinator’s report on PT promotion

Zambia

How many laboratories doing water testing(amongst other duties) do
approximately exist in your country?

10

Which are the most important ones? Which mandate/background do they
have?

FOCL — Ministry of Health
NISIP — Research Laboratory
F+Kwight — Private (accredited)
NicawaWater Utilities company

How did you promote the PT scheme?

e communication through mail, telephone, fax, e-malil
e PT brochure

How was the feedback from the laboratories?
positive
F+Kwight, accredited lab — did not respond

How many labs did participate in your country?
3

What are the reasons for non-participating?

e lack of interest
¢ inadequate capacity in the laboratories

How did you arrange for the payments?

individually
need a quotation for payment and receipts

Did you encounter customs problems during reception of the samples?

007 had to pay customs duty and handling charges as local coordinator
about 100 US-$

Did you pro-actively inform customs authorities in your country?
Customs informed, but could not waiver the duty and handling charges

Do you feel you required additional support/guidance?

Awareness of the PT scheme in the country
Workshop, IEC materials

Additional comments:

More support in form of IEC materials

Better arrangements for transportation of samples

Better communication system (Tel, Fax, e-mail)

enlist a courier company which the receiver does not pay duty & handling
charges
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Evaluation of the
4th SADCMET Water PT

Dr.-Ing. Michael Koch
Institute for Sanitary Engineering, Water Quality and Solid Waste Management
Universitat Stuttgart
Dep. Hydrochemie
Bandtéle 2
D-70569 Stuttgart
Tel.: +49 711 685 65444 / Fax: +49 711 685 67809 »
1 E-Mail: Michael.Koch@iswa.uni-stuttgart.de ’m

’ Universitat Stuttgart

‘Evaluation and Assessment

= according to same procedure as in the
last rounds
= assigned value from the weighings at
sample preparation (with an uncertainty
budget)
= calculation of standard deviation using
Algorithm A from ISO 13528
= put! — limitation of the standard deviation
(as ‘fitness for purpose’ requirement)
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¥ Limits for standard deviation

‘ Universitat Stuttgart

sulphate 10 % iron 20% /12 %
chloride 10 % manganese |20 % /12 %
fluoride 12 % aluminium |30 %
nitrate 15 % lead 40 % /25 %
phosphate |10 % copper 20 %
calcium 10 % zinc 20 %
magnesium |10 % chromium |25 %
sodium 10 % nickel 25 %
potassium 10 % cadmium 30 %
arsenic 30 %

3 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam
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: 1 . . . .
Elimination of gross outliers

’ Universitat Stuttgart

= Values < ref.-value/8 and > ref.-value*8
have been excluded before applying
statistical procedures

4 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam




z ‘ Universitat Stuttgart

¥ Sulphate
Alg.A mean and ref.-value from weighings

Sulphate Same situation as last
year: consensus mean
70 slightly higher than
reference value
60
=< 50 T
>
£
=
p 40
o @ AlgA mean
® o ref.value
£ 30+
&
8
2
8 20+
10
0
level 1 level 2 level 3

Exp. uncertainty of the Alg.A mean is calculated according to ISO 13528: U, =2.u, =2-125 e

Exp. uncertainty of the ref.-value from an uncertainty budget Vn
» i
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i ’ Universitat Stuttgart

5 Sulphate
mean vs. ref.-value

y = 1,036x

~
o

mg/l

Alg. Amean in

= N [FS TN )] D
o o o o O o o
L L L L

T T T T T T

10 20 30 40 50 60 70

o

reference value in mg/I

Average recovery: 103.6%; in 2006: 106.5%
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A
NS
3*%Sulphate
calculated standard deviation and limit
25%
*
_ 20% -
3 .
o
5 15%
]
2
S 10%
2]
2 5%
0% ‘ ‘ ; ;
20 30 40 50 60 70
assigned value in mg/I
Similar to 2006 data
& -
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’ Universitat Stuttgart
RS
Sulphate 1
values: 37
o . removed: 1
S 160 Mean: 32.57 mg/l
£ 140 { T
£ 120 | Weighing: 31.02 mg/l
2 100 . Standard deviation:
E gg 5.52 mg/l; 17.8 %
R ST Y P Y limit for St.-dev.: 10%
20 {J¥F* s
ol Upperl!m!t.37.2mgll
~RRY2NINE IEB O NI HFILBRINE YIRS R BN Lower limit: 24.8 mg/l
labcode too high: 8 values
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too low: 4 values

outside tolerance
limits: 32.4 %
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‘Sulphate 2

180

160 .
140 4
120 4
100 +
80 - .

60 oot
PP XX X X R

concentration in mg/l

IR ey x ..

20,
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‘ Universitat Stuttgart

values: 37

removed: 0

Mean: 48.0 mg/l
Weighing: 45.3 mg/I
Standard deviation:
8.93 mg/l; 19.7 %
limit for St.-dev.: 10%
Upper limit: 54.3 mg/I
Lower limit: 36.2 mg/I
too high: 9 values
too low: 3 values

outside tolerance
limits: 32.4 %

e
‘Sulphate 3

200
180 - o
160 - .
140 -
120 -
100 -
80 4 et

60 4 POPPTX X X X i
PPWY XXX XAAAN
40 X3

20

concentration in mg/|

labcode
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’ Universitat Stuttgart

values: 37

removed: O

Mean: 61.0 mg/I
Weighing: 59.9 mg/I|
Standard deviation:
12.85 mg/l; 21.5 %
limit for St.-dev.: 10%
Upper limit: 71.9 mg/I
Lower limit: 47.9 mg/l
too high: 7 values
too low: 4 values

outside tolerance
limits: 29.7 %

jswa>
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'Used methods

‘ Universitat Stuttgart

Sulphate

70%
60%

50% -
40% -
30%

frequency

20%

10% -

[ ]

0%
Turbidimetric IC Gravimetric
/Photometric

Other
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" Comparison of methods

’ Universitat Stuttgart

Sulphate

Other
Gravimetric

ic

12 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam




‘ ‘ Universitat Stuttgart
I aﬁ" .

‘Summary Sulphate

= mean of analysis higher than reference
value

= standard deviation higher than limits

= High portion of too high values for the
gravimetrical method
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L5 Choride
Alg.A mean and ref.-value from weighings

Chloride

80

70

60
E} T
€ 50 T
£
g 0 @ AlgA mean
g m ref.value
<
@ 30
c
o
o

20

10

0

level 1 level 2 level 3

Similar to 2006 data
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2% Chloride
mean vs. ref.-value

= 1,0236x
80 y

70
o] /
50

30
20 +
10

0 T T T T T T
0 10 20 30 40 50 60 70

reference value in mg/I

Alg. A mean in mg/I

Average recovery: 102.4%; in 2006: 101.6% -
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: ’ Universitat Stuttgart
2% Chloride
calculated standard deviation and limit

12%

10% -

|
*

8%

6%

4%

rel. standard dev.

2%

0% T T T T T
40 45 50 55 60 65 70

assigned value in mg/I|

Slightly better than 2006
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‘Chloride 1

80
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60 4 XY
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*
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concentration in mg/|
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labcode
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‘ Universitat Stuttgart

values: 39

removed: 0

Mean: 43.52 mg/I
Weighing: 41.76 mg/l
Standard deviation:
4.49 mg/l; 10.8 %

limit for St.-dev.: 10%
Upper limit: 50.1 mg/I
Lower limit: 33.4 mg/l
too high: 4 values
too low: 3 values

outside tolerance
limits: 17.9 %

o8
‘Chloride 2

90

80 *
70 4 *

60 - PR A
eosassssetoeet?

50 + XX hAhbdAAAA
40
30 4
201 o
10 4

concentration in mg/|

\4

L0 o L B e e e LA e e

00 TN TOLO HN PO NS00 LO DN OD NN FO FLO MO O ON OO NMI~
MO AHNTN OONMON A A AN ™ AN NOOTF N

labcode
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’ Universitat Stuttgart

values: 39

removed: O

Mean: 52.0 mg/I
Weighing: 51.5 mg/I|
Standard deviation:
3.44 mgll; 6.7 %

limit for St.-dev.: 10%
Upper limit: 58.3 mg/I
Lower limit: 44.6 mg/l
too high: 6 values
too low: 3 values

outside tolerance
limits: 23.1%
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Chloride 3
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‘ Universitat Stuttgart

values: 39

removed: 0

Mean: 67.4 mg/l
Weighing: 65.8 mg/I
Standard deviation:
5.34 mg/l; 8,1 %

limit for St.-dev.: 10%
Upper limit: 76.5 mg/I
Lower limit: 55.1 mg/I
too high: 2 values
too low: 2 values

outside tolerance
limits: 10.3 %

e
‘Used methods

’ Universitat Stuttgart

Chloride

70%

60% -
50% -

X
L

frequency

PN W D

32 L3

> > >
Il

3
>
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‘Comparison of methods

Chloride

|

|
1

I

il
5‘. LT

Potentiometric

Argentometric
Titrimetric
\o$ N9 o o
0 o‘@ ® ‘\\{)_,Q
© <)
Y
»
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’ Universitat Stuttgart

Y

=

Summary Chloride

= guite good agreement between mean
and reference value

= standard deviation around limit
= what is titrimetric?

= Quitliers for colorimetric and
potentiometric method
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¥ Fluoride
Alg.A mean and ref.-value from weighings

Fluoride

18

1,6

1,4

12

1 ES
@ AlgA mean
08 m ref.value

0,6

concentration in mg/I

0,4 4

0,2 ——

level 1 level 2 level 3

Consensus mean comparable to ref. value
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2% Fluoride
mean vs. ref.-value

y = 0,9821x
1,8

1,6
1,4
1,2
1 i
0,8
0,6 1 /

0,4
0,2 -
0 T T T
0 0,5 1 1,5 2

“

Alg. A mean in mg/l

reference value in mg/l

Average recovery: 98.2%; in 2006: 107.7%
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‘ Universitat Stuttgart
T

N Fluoride
calculated standard deviation and limit

35%

30% .
25%

20%

15%

rel. standard dev.
.

10% ®

5%

0% \ \ \

assigned value in mg/l

For level 1 worse than 2006
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F1 i

_“‘
Fluoride 1
= values: 22
8 * removed: 2
5 251 +/| = Mean: 0.55 mg/l
£ 2 = Weighing: 0.52 mg/l
g 151 = Standard deviation:
g 11 . 0,16 mg/l; 30.6 %
8 0s | e = limit for St.-dev.: 12%
P = Upper limit: 0.650 mg/l
S8883IANRT gla:c:\(;eo 83STNRET | a |ower limit: 0.398 mgl/l
= too high: 7 values
= too low: 3 values
= outside tolerance
limits: 45.5 %
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‘ Universitat Stuttgart

RN |
Fluoride 2
a5 = values: 23
5 *'| = removed: 2
2,5 = Mean: 0.94 mg/l
s 2] = Weighing: 0.89 mg/I
£ s R = Standard deviation:
g 1 E— PP 0.15mg/l; 17.3 %
8 o5 {e" = limit for St.-dev.: 12%
Ot |« Upper limit: 1.11 mg/l
R labcode = Lower limit: 0.68 mg/l
= too high: 6 values
= too low: 3 values
= outside tolerance
limits: 39.1 %
l
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’ Universitat Stuttgart
S
ol
Fluoride 3
12 = values: 23
< 10 + | = removed: 0
§ 8| = Mean: 1.47 mg/l
S 6 . = Weighing: 1.55 mg/I
% 4l = Standard deviation:
§ , 0.17 mg/l; 11.3 %
S * = = limit for St.-dev.: 12%
S esesreNencsxsosans =g * Upperlimit 1.90 mg/
labcode = Lower limit: 1.20 mg/I
= too high: 2 values
= too low: 4 values
= outside tolerance
limits: 26.1 %
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"Used methods

‘ Universitat Stuttgart

Fluoride

45%
40%
35%

BN W
TIL LTI
S > > S

frequency

10%
5%
0%

Colorimetric ISE
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“Comparison of methods

’ Universitat Stuttgart

Fluoride

IC
ISE
Colorimetric

S
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‘ ‘ Universitat Stuttgart
H 3" .

‘Summary Fluoride

= mean values around reference values

= standard deviations higher than limit for
low concentrations

= colorimetric values not reliable
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L Nitrate
Alg.A mean and ref.-value from weighings

Nitrate

70

o2}
o

3]
o

N
o

@ AlgA mean

m ref.value

concentration in mg/l
w
o
—

N
o

i
o

Tl

level 1 level 2 level 3

More differences between mean and ref. value than 2006
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»¥ Nitrate
mean vs. ref.-value

70

y = 0,8586x
60 -

50
40
30

20 4

Alg. A mean in mg/|

10

0 T T T T T T
0 10 20 30 40 50 60 70

reference value in mg/I

Average recovery: 85.9%; in 2006: 90.6%
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: ’ Universitat Stuttgart
»¥ Nitrate
calculated standard deviation and limit

45%
40% - *
35%
30% 4
25% -
20%
15%
10% -
5%
0% ‘ ‘ ‘ ‘ ‘ ‘

0 10 20 30 40 50 60 70

assigned value in mg/l

rel. standard dev.

Similar to 2006
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R
‘Nitrate 1

35
:307 .
(=2}
£ 25 - .
£ .o
c 20 -
K] R
8 15 22
= ‘."'
= et
8 10 -t
2 1 XK
S .
o 57 .
.o
[ e o L A e e e L e e e e e e S N
OCOANITNOONTNOND TOATMONM =M NN NLOM
- MOANNNOTO AN <N A AT ANONMAON AN
labcode

most probably reported in NO;-N instead of NO5-
marked values would be within the limits
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‘ Universitat Stuttgart

values: 35

removed: 5(!)

Mean: 12.5 mg/l
Weighing: 15.2 mg/I|
Standard deviation:
6.21 mg/l; 41.0 %
limit for St.-dev.: 15%
Upper limit: 19.7 mg/I
Lower limit: 10.6 mg/I
too high: 6 values
too low: 14 values

outside tolerance
limits: 58.8%(!)

‘Nitrate 2

80
70
60
50 *

40 - coes?

30 4 XA AL

20 - e

concentration in mg/l
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’ Universitat Stuttgart

values: 35

removed: 4

Mean: 29.6 mg/Il
Weighing: 35.3 mg/I|
Standard deviation:
11.1 mg/l; 31.4 %
limit for St.-dev.: 15%
Upper limit: 45.8 mg/I
Lower limit: 24.7 mg/l
too high: 4 values
too low: 13 values

outside tolerance
limits: 50,0 %(!)

jswa>
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‘ Universitat Stuttgart

e
‘Nitrate 3

= values: 35

120 J| = removed: 5
5 1007 = Mean: 51.5 mg/l
£ 80 || = Weighing: 59.3 mg/l
j = * - .
g 9 e = Standard deviation:
= *>
§ a0 FaamE— 16.5 mg/l; 27.8 %
§ 2| e = limit for St.-dev.: 15%
O = Upper limit: 77.1 mg/l
RYIZCIY2RBBBABTRNOTIIAOBERIQNNT | w | gwer limit: 41.5 mg/l
labcode
= too high: 4 values
= too low: 11 values
= outside tolerance
limits: 44.1 %
»
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’ Universitat Stuttgart
_:...I.... "
08
Used methods
Nitrate
70%
60%
50% |
>
2 40%
(0]
> 0,
g 30%
0%
10% -
0% : =
Colorimetric IC Other ISE

38 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam m 4




‘ ‘ Universitat Stuttgart
H 3" .

‘Comparison of methods

Nitrate
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’ Universitat Stuttgart

Y

=

Summary Nitrate

some values obviously reported in
wrong units

high number of outliers

average quality is very bad!
parameter needs more emphasis
harmonization of methods?
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‘ ‘ Universitat Stuttgart

Ry

=

Nitrate in drinking water PTs in Germany

Nitrat
12%
w
£ 0%
=
s E
2= B% Y g
z g .
g 4% — -
= 2w p
£ % = - e
E
0%

o 20 40 60 a0 100 120 140 160 160 200

Konzentration in mg/l

—RETD_Wf = BW 4 LURY By 402 BV 4/05 + HH4.LURY
+ NI105 + NIOB = Wi205 = MNI206 NI 4105
NI 4/06 MY 1702 MWy 104 MY 3706 —_—C

It is possible!
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5" Phosphate
Alg.A mean and ref.-value from weighings

Phosphate

25

20

154

@ AlgA mean
o ref.value

10 4

concentration in mg/I

level 1 level 2 level 3

similar to 2006
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R

A" i
3*%Phosphate
mean vs. ref.-value
25 y ="0,9504x
3 20
c /
£ 15 &
c —
B =
€ 10 1 >
<
5 A
< 57
0 T T T T
0 5 10 15 20 25
reference value in mg/l
Average recovery: 95.0%; in 2006: 96.1% -
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I ’ Universitat Stuttgart
¥ Phosphate
calculated standard deviation and limit

30%

25%

20% +

15%

10%

rel. standard dev.

5% -

0% T T T T T T T
6 8 10 12 14 16 18 20 22

assigned value in mg/l

highest level worse than 2006

44 Koch, M.: PT evaluation —- SADCMET PT Workshop 2007 Dar es Salaam isw p;

22



—

Al
E‘“
60
= 504 .
[=2]
€
c 40
S .
2 30 -
8
& 20+
o
s
o 10 4 —— e
> e
*
ofetee — T ——
NOWUNOMNMDONNOVONDATANTON OO DM D
™M - — - —m MmN NN NN FTANOOMOMOMAM
labcode

most probably reported in PO,*-P instead of PO,*
marked values would be within the limits

45 Koch, M.: PT evaluation —- SADCMET PT Workshop 2007 Dar es Salaam

‘ Universitat Stuttgart

values: 30

removed: 2

Mean: 8.07 mg/l
Weighing: 8.40 mg/I
Standard deviation:
1.40 mg/l; 16.64 %
limit for St.-dev.: 10%
Upper limit: 10.08 mg/l
Lower limit: 6.72 mg/l
too high: 4 values
too low: 9 values

outside tolerance
limits: 43.3 %

—

T
PhOSpI late 2

80
70 4
60
50 4

40 4 *
30 1
20 -
10 - M

concentration in mg/|

444400009000
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’ Universitat Stuttgart

values: 30

removed: 2

Mean: 15.5 mg/I
Weighing: 16.2 mg/|
Standard deviation:
277 mgll; 17.1 %
limit for St.-dev.: 10%
Upper limit: 19.4 mg/I
Lower limit: 12.9 mg/I
too high: 4 values
too low: 9 values

outside tolerance
limits: 43.3 %
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e
‘Phosphate 3

o = values: 30
70 */| = removed: 2
5 601 = Mean: 18.9 mg/l
< 501 =  Weighing: 20.0 mg/I
° 4 - ..
g0 . = Standard deviation:
g ] — 4.83 mg/l; 24.1 %
CI e A = limit for St.-dev.: 10%
| = Upper limit: 24.0 mg/I
OO NN REONE SR TEERNB2NBAGY -
labcode = Lower limit: 16.0 mg/I
= too high: 5 values
= too low: 10 values
= outside tolerance
limits: 50.0 %
»
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e
-
Used methods
Phosphate
90%
80%
70% -
5. 60% -
£ 50% -
o 40%
o
& 30%
20% -
10% 4‘—i
0% : ———
Colorimetric IC Other

48 Koch, M.: PT evaluation —- SADCMET PT Workshop 2007 Dar es Salaam m 4




‘
‘ ‘ Universitat Stuttgart

=

=

Comparison of methods

Phosphate
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n

o

'Summary Phosphate

= values in wrong units
= high standard deviation

= high number of outliers for colorimetry
(partially due to wrong units)
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¥ Calcium
Alg.A mean and ref.-value from weighings

Calcium

60

50
>
£ 40
£
5 it O AlgA mean
= 30 T
g m ref.value
<
8
€ 204
o
©

10 4

0 T T

level 1 level 2 level 3

consensus mean close to ref.value
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% calcium
mean vs. ref.-value

=1,0221x
60 y

50 4

40 /
- d

20

Alg. A mean in mg/l

10

20 30

40

50

60

reference value in mg/I

Average recovery: 102.2%; in 2006: 97.2%

52 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam m

26



—

‘ Universitat Stuttgart
T

5“7.Calcium
calculated standard deviation and limit

20%
18% - .
16% - .
14%
129% -
10% |
8%
6%
4% |
2%
0% ‘ : : :
10 20 30 40 50 60

assigned value in mg/I

rel. standard dev.

worse than 2006
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F1 i

.__“;
Calcium 1

= values: 42

* ,+/| = removed: 0
§25’ . || * Mean: 16.6 mg/l
<% —_eassteee | x Weighing: 15.8 mg/l
R T A = Standard deviation:
FRTE 2.77 mg/l; 17.6 %
5 . = limit for St.-dev.: 10%
ol || = Upper limit: 18.9 mg/l
“wam&:fgmwawm%a&&;s:a%%m&aawﬂ 2% | = Lower limit: 12.6 mg/l
= too high: 10 values

= too low: 4 values

= outside tolerance
limits: 33.3 %
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Calcium 2

60
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‘ Universitat Stuttgart

values: 42

removed: 0

Mean: 30.4 mg/l
Weighing: 29.8 mg/I
Standard deviation:
4.77 mg/l; 16.0 %
limit for St.-dev.: 10%
Upper limit: 35.7 mg/I
Lower limit: 23.8 mg/I
too high: 7 values
too low: 8 values

outside tolerance
limits: 35.7 %

-
Calcium 3

80

70 4 seee”

60
50 4

*®
Leebteeeee?

PO YT A

40 + ..ov-
30 o

20 1
10 -

concentration in mg/|

L0 e S e

gL S NDDLONIO N RO PO AN T OIS LS
< AFNANT Y OANNHNOMND T OO AFNONOFANT AATF

labcode
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’ Universitat Stuttgart

values: 42

removed: 1

Mean: 51.0 mg/I
Weighing: 50.0 mg/|
Standard deviation:
8.47 mg/l; 17.0 %
limit for St.-dev.: 10%
Upper limit: 60.0 mg/I
Lower limit: 40.0 mg/I
too high: 7 values
too low: 7 values

outside tolerance
limits: 33.3 %

jswa>
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Calcium

45%
40% -
35%
30% +—

25% +—|
20% +—

frequency

15% -

10% +—
5% -

0% T
AAS Titrimetric ICP-AES Other
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Comparison of methods
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Calcium
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n

e’

Summary Calcium

= mean values close to reference values
= standard deviations above limit
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5" Magnesium
Alg.A mean and ref.-value from weighings

Magnesium
70
60 1
= 50
(=2
£
< a0
S mref.value
=30
@
o
c
8 20 |
10 4
0
level 1 level 2 level 3
consensus mean close to ref.value
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L Magnesium
mean vs. ref.-value

‘ Universitat Stuttgart

y =1,0171x

60

[
o
!

N
o

=

w
o
!

Alg. A mean in mg/|
N
o

Juny
o

o

10

20 30 40

reference value in mg/l

50

60

Average recovery: 101.7%; in 2006: 99.6%

61 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

[

-

L% Magnesium
calculated standard deviation and limit

’ Universitat Stuttgart

30%

25%

20%

15%

10%

rel. standard dev.

5%

0%

10

20

30 40

assigned value in mg/l

50

60

similar to 2006
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Magnesium 1

60 M
50 - X
40 4 .

.
IX X 24
3

20 4 PPV YYYYX XXX AAd
— vV

concentration in mg/|
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‘ Universitat Stuttgart

values: 40

removed: 0

Mean: 21.8 mg/l
Weighing: 19.6 mg/I|
Standard deviation:
4.84 mgll; 24.7 %
limit for St.-dev.: 10%
Upper limit: 23.5 mg/I
Lower limit: 15.7 mg/l
too high: 13 values(!)
too low: 4 values

outside tolerance
limits: 32.5 %

S

3‘.
160
140
= .
= i
£ 120
£ 100 4
c
2 80+ 0
S .
= 60 oo?
2 404 A
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values: 40

removed: 1

Mean: 33.0 mg/I
Weighing: 31.3 mg/|
Standard deviation:
7.11 mg/l; 22.7 %
limit for St.-dev.: 10%
Upper limit: 37.6 mg/I
Lower limit: 25.1 mg/I
too high: 11 values
too low: 5 values

outside tolerance
limits: 40.0 %

jswa>
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‘Magnesium 3

350

300
250
200
150 4

100

concentration in mg/|

50 4
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‘ Universitat Stuttgart

values: 40
removed: 3

Mean: 54.6 mg/l
Weighing: 55.0 mg/I|
Standard deviation:
12.1 mg/l; 21.9 %

limit for St.-dev.: 10%
Upper limit: 66.0 mg/I
Lower limit: 44.0 mg/I
too high: 9 values
too low: 7 values

outside tolerance
limits: 40 %

RX

‘Used methods

’ Universitat Stuttgart

frequency

Magnesium

AAS

Titrimetric Other

ICP IC
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I aﬁ" .

‘Comparison of methods

Magnesium
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Y

=

Summary Magnesium

= mean values around reference values
= standard deviations too high
= titrimetric values not reliable
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" Sodium
Alg.A mean and ref.-value from weighings

Sodium

70

60

50

40

@ AIgA mean
m ref.value

30 +

concentration in mg/I

20

10

level 1 level 2 level 3

similar to 2006
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\Q Sodium
mean vs. ref.-value

=1,0331x
70 Y

60 -
50 -
40
30

20

Alg. A mean in mg/|

10

0 ‘ ‘ ‘ ‘ ‘
0 10 20 30 40 50 60

reference value in mg/I

Average recovery: 103.3%; in 2006: 104.4%
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¥ Sodium

‘ Universitat Stuttgart

calculated standard deviation and limit

25%

20%

15%

10% -

rel. standard dev.

5% -

O% T T T T T
20 25 30 35 40 45

assigned value in mg/l

55 60

similar to 2006
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Sodium 1

60

50

40 4

30

asseeeetes?

L 2K 24
se s
20 *

concentration in mg/I

104 ¢
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’ Universitat Stuttgart

values: 34

removed: 1

Mean: 25.9 mg/I
Weighing: 25.0 mg/|
Standard deviation:
5.29 mg/l; 21.2 %
limit for St.-dev.: 10%
Upper limit: 29.9 mg/I
Lower limit: 20.0 mg/I
too high: 8 values
too low: 6 values

outside tolerance
limits: 41,2 %

jswa)
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‘Sodium 2

concentration in mg/|

80

70 4
60
50 4
40
30
20 4
10 4
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‘ Universitat Stuttgart

values: 34

removed: 1

Mean: 39.0 mg/l
Weighing: 38.9 mg/I
Standard deviation:
6.89 mg/l; 17.7 %
limit for St.-dev.: 10%
Upper limit: 46.6 mg/I
Lower limit: 31.1 mg/I
too high: 5 values
too low: 6 values

outside tolerance
limits: 32.4 %

S

3‘.

‘Sodium 3

concentration in mg/I

120

100 -

80

60 4

40

20 A

20
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’ Universitat Stuttgart

values: 34

removed: 2

Mean: 59.4 mg/l
Weighing: 56.8 mg/I|
Standard deviation:
11.3 mg/l; 19.9 %
limit for St.-dev.: 10%
Upper limit: 68.2 mg/I
Lower limit: 45.5 mg/I
too high: 5 values
too low: 6 values

outside tolerance
limits: 32.4 %
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LY
Used methods

Sodium

45%
40% +—
35% +—
30% —
25% +—
20% -+—
15% +—
10% +—

5% +— —

0%

frequency

FAAS FEP ICP IC Other
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Y

=

Comparison of methods

Sodium
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o

e’

Summary Sodium

consensus means close to ref.values
standard deviations too high

too high values with FEP

unreliable data with AAS
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¥ potassium
Alg.A mean and ref.-value from weighings

Potassium

20

18

16

14

12

@ AlgA mean
10

m ref.value

HH

concentration in mg/l

o N A O ©
L L L

level 1 level 2 level 3

consensus mean close to ref.value
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»¥ Potassium
mean vs. ref.-value

= 0,9851x
20 y

18 Py
16

14 W
12

10 P

Alg. A mean in mg/l

oON MO ©

0 5 10 15 20

reference value in mg/l

Average recovery: 98.5%; in 2006: 96.9%
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¥ potassium
calculated standard deviation and limit

12%

10% - <

8% -

6% -

4%

rel. standard dev.

2%

O% T T T T T T
6 8 10 12 14 16 18 20

assigned value in mg/l

Standard deviations better than 2006
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Potassium 1

18
16 4 .
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10 | — e ososotessoe?®
TR XN 4
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concentration in mg/I

oN MO ®
L
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‘ Universitat Stuttgart

values: 32

removed: 0

Mean: 9.23 mg/l
Weighing: 9.49 mg/I
Standard deviation:
0.99 mg/l; 10.4 %
limit for St.-dev.: 10%
Upper limit: 11.4 mg/I
Lower limit: 7.59 mg/I
too high: 2 values
too low: 6 values

outside tolerance
limits: 25.0 %
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Potassium 2
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’ Universitat Stuttgart

values: 32

removed: 1

Mean: 12.3 mg/I
Weighing: 12.5 mg/I|
Standard deviation:
1.17 mg/l; 9.4 %

limit for St.-dev.: 10%
Upper limit: 14.8 mg/I
Lower limit: 10.1 mg/I
too high: 2 values
too low: 8 values

outside tolerance
limits: 31.3 %
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concentration in mg/|
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values: 32

removed: 0

Mean: 18.3 mg/l
Weighing: 18.5 mg/I
Standard deviation:
1.60 mg/l; 8.64 %
limit for St.-dev.: 10%
Upper limit: 21.7 mg/l
Lower limit: 15.3 mg/I
too high: 3 values
too low: 6 values

outside tolerance
limits: 28.1 %

S

o8

‘Used methods

’ Universitat Stuttgart

frequency

45%
40%
35%
30%
25%
20%
15%
10%

5%

0%

Potassium

).
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Potassium

IC

Flame P hotometric
ICP

Other
AAS
SN
& ¢ &
< S A\ O
(¢ o‘(\
QO
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Summary Potassium

=

= standard deviations a bit higher than
limit

= AAS values not reliable
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Alg.A mean and ref.-value from weighings

Iron

2,5

15

=

concentration in mg/|

0,5

level 1

level 2 level 3

@ AlgA mean

m ref.value
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mean vs. ref.-value

3 y = 0’ 204 x
— 25+ ~
> ~
E /
< >
j

“

g 1,5 P —
< 14 — =
o
< 0,5 - F

O T T T T T

0 0,5 1 1,5 2 2,5 3
reference value in mg/I

Average recovery: 92.9%; in 2006: 88.0%
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calculated standard deviation and limit

20%

18%

16%

*

14%

12%

10%
8%

6%

rel. standard dev.

4%
2%

0% \ \ \

0 0,5 1 15 2

assigned value in mg/I

2,5 3

similar to 2006
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’ Universitat Stuttgart

values: 39

removed: 1

Mean: 0.85 mg/I
Weighing: 0.89 mg/|
Standard deviation:
0.129 mg/l; 14.7 %
limit for St.-dev.: 12%
Upper limit: 1.09 mg/I
Lower limit: 0.67 mg/I
too high: 5 values
too low: 6 values

outside tolerance
limits: 28.2 %
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= values: 40

3': | J| = removed: 0
3 4 .| * Mean:1.50 mgl/l
£ 254 e = Weighing: 1.62 mg/l
g 2] — % = Standard deviation:
5 NPy Tiiididdtit 0.261 mg/l; 16.1 %
8 oabet” = limit for St.-dev.: 12%
ol || = Upperlimit: 2.01 mg/l
3&1s@:ssm@:@mggm*glii:i@mﬂﬁngﬁmmwm = Lower limit: 1.23 mg/l
= too high: 4 values
= too low: 9 values
= outside tolerance
limits: 32.5 %
I
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sl
3“

= values: 40

4:’5’7 = removed: 1
3 4 .|| ® Mean: 2.34 mg/l
s > _s+ || = Weighing: 2.52 mg/l
§2°7 PTIIII LA e deas e = Standard deviation:
o] e 0.441 mgl/l; 17.5 %
§ 1ot = limit for St.-dev.: 12%

et I« Upper limit: 3.12 mg/l

BAGIIINOTALHISRBTINGIIRNRBIN"B 2 | w L ower limit: 1.91 mg/l
labcode .
= too high: 5 values

= too low: 9 values

= outside tolerance
limits: 35.0 %
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"Used methods

Iron

60%
50%
40%

30%

frequency

20%

10%

0%

AAS Colorimeteric ICP Other

2006: AAS 16.1%, Colorimetric 64.5%
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“Comparison of methods

Iron

Other

Icp
Colorimeteric
AAS
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Y

Summary Iron

= mean lower than reference values

= standard deviations higher than limit
= many outliers with colorimetric method
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5" Manganese
Alg.A mean and ref.-value from weighings

Manganese
25
2 t
>
€
c 15
_E O AlgA mean
g m ref.value
g 1 t
o
c
8
0,5
0 1
level 1 level 2 level 3
similar to 2006
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a"iManganese
mean vs. ref.-value
2,5 y = 0,96x
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0 0,5 1 1,5 2 2,5
reference value in mg/l
Average recovery: 96.0%; in 2006: 95.4% -
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¥ Manganese

calculated standard deviation and limit

14%

12% +

10% -
8% 1
6% |
4% |

rel. standard dev.

2%

O% T T T T
0 0,5 1 15 2 2,5

assigned value in mg/l

similar to 2006
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‘ Universitat Stuttgart

values: 36

removed: 1

Mean: 0.41 mg/l
Weighing: 0.42 mg/I
Standard deviation:
0.040 mg/l; 9.39 %
limit for St.-dev.: 12%
Upper limit: 0.50 mg/I
Lower limit: 0.34 mg/l
too high: 5 values
too low: 6 values

outside tolerance
limits: 30.6 %
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Manganese 2
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’ Universitat Stuttgart

values: 36

removed: 1

Mean: 1.00 mg/I
Weighing: 1.06 mg/|
Standard deviation:
0.140 mg/l; 13.3 %
limit for St.-dev.: 12%
Upper limit: 1.31 mg/I
Lower limit: 0.80 mg/I
too high: 5 values
too low: 7 values

outside tolerance
limits: 33.3 %
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:“ﬁt
Manganese 3
= values: 36
2 J| = removed: 2
5 101 = Mean: 2.02 mg/l
£ 8 = Weighing: 2,10 mg/l
g % = Standard deviation:
5 4 . 0.235 mg/l; 11.2 %
8 I P o e e B limit for St.-dev.: 12%
0 _ | = Upperlimit: 2.57 mgl/l
CHEATNBYSIRLINAIRRWBIHORKOBLBAL | w | ower limit: 1.63 mgl
labcode )
= too high: 2 values
= too low: 4 values
= outside tolerance
limits: 16.7 %
»
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’ Universitat Stuttgart
_:...I.... "
-
Used methods
Manganese
50%
45%
40%
35% -
3 30%
c
L 25%
T 20%
~ 15%
10% -
5%
0%
AAS Other ICP Colorimetric
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n

L 2

S

=

Comparison of methods

Manganese
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n

| o

=

Summary Manganese

= mean values 4% below reference
values

= standard deviation around limit
= broad distribution for AAS values

104 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam m
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% Aluminium

‘ Universitat Stuttgart

Alg.A mean and ref.-value from weighings

Aluminium
3
2,5 I
ERP
£
c @ AlgA mean
5
g 1
8
0,5
LM
level 1 level 2 level 3
consensus means closer to ref.values then in 2006
» o,
105 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4
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S8 A umini
8 Aluminium
mean vs. ref.-value
= 0,9605
3 y X
_ 25
2
£ 2]
g
S 1,5 -
£
< 1
o
< 05
O T T T T T
0 0,5 1 15 2 2,5 3
reference value in mg/l

Average recovery: 96.1%; in 2006: 85.7%
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8 Aluminium
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calculated standard deviation and limit

35%

30% -

25%

20% *

15% +
10%

rel. standard dev.
.

5% +

0% T T T
0 0,5 1 15

assigned value in mg/I

2,5 3

107 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

N o
Aluminium 1

0,8

0,7 .
0,6 4

0,5 o o o

0,4 4 o o o o ¢
0,3
0,2
0,14

concentration in mg/|
*
*

labcode
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values: 14

removed: O

Mean: 0.44 mg/I
Weighing: 0.45 mg/|
Standard deviation:
0.080 mg/l; 17.7 %
limit for St.-dev.: 30%
Upper limit: 0.61 mg/I
Lower limit: 0.29 mg/I
too high: 2 values
too low: 0 values

outside tolerance
limits: 14.3 %

jswa)

54



oY
Aluminium 2

concentration in mg/I
*

labcode
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‘ Universitat Stuttgart

values: 14

removed: 0

Mean: 1.17 mg/l
Weighing: 1.25 mg/I
Standard deviation:
0.253 mgl/l; 20.3 %
limit for St.-dev.: 30%
Upper limit: 1.75 mg/l
Lower limit: 0.74 mg/l
too high: 0 values
too low: 0 values

outside tolerance
limits: 0.0 %

oY
Aluminium 3

4
3,51 *
>
4 .
g 3 . o
®
£ 25 s 3 -
c .« * *
S 2 o o
s
€ 151
8
c 14
8
0,5
0 —————
< < ~ o © (=2} [Te} @ ~ ~ o © o0 L) ©
< — N (2} N N (3] ~N < o™
labcode
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’ Universitat Stuttgart

values: 15

removed: 0

Mean: 2.49 mg/l
Weighing: 2.57 mg/|
Standard deviation:
0.380 mgl/l; 14.8 %
limit for St.-dev.: 30%
Upper limit: 3.33 mg/I
Lower limit: 1.82 mg/I
too high: 1 values
too low: 1 values

outside tolerance
limits: 13.3 %
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"Used methods

‘ Universitat Stuttgart

Aluminium

45%
40%
35%

frequency
N N W
2LESZ
S S S

,_\
a
X

10%
5%
0%

ICP AAS Other Colorimetric

2006: 40% Colorimetric

111 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

“Comparison of methods

’ Universitat Stuttgart

Aluminium

Colorimetric
Other

AAS

icp
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n

e’

Summary Aluminium

= small number of values

= mean values a bhit below reference
values

113 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4

[

‘ ’ Universitat Stuttgart
¥ ead
Alg.A mean and ref.-value from weighings

Lead
2,5
2
>
£
£ 15
s @ AlgA mean
"E mref.value
s 1
o
c
o
o
0,5
0 +-
level 1 level 2 level 3
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Al

M ead
mean vs. ref.-value

y = 0,9539x
1,8 ~
1.6 /
1,4 - /
1,2 =

0,8
0,6
0,4
0,2

Alg. A mean in mg/l

0 0,5 1 1,5 2

reference value in mg/l

Average recovery: 95.4%; in 2006: 95.6% -

115 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4

: ’ Universitat Stuttgart
¥ ead
calculated standard deviation and limit

45%
40%

35% \

30% \\
25%

20%

15% .

10% +
5%
0% : ‘ :

0 0,5 1 15 2

assigned value in mg/l

rel. standard dev.

very similar to 2006
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Lead 1

0,6 1 **

*®
esstosee®®

1 ee e oIV VYY
0,3 cet®e

concentration in mg/|
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‘ Universitat Stuttgart

values: 32

removed: 0

Mean: 0.350 mg/I
Weighing: 0.352 mg/I
Standard deviation:
0.056 mgl/l; 15.8 %
limit for St.-dev.: 40%
Upper limit: 0.463 mg/l
Lower limit: 0.241 mg/l
too high: 4 values

too low: 1 values

outside tolerance
limits: 15.6 %

o8
Lead 2

1,6

1,4 4
1,24

0,8
0,6 4
0,4 4
0,2 4

concentration in mg/l

*

*

.o
s o000

‘.'.'oooooo""
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’ Universitat Stuttgart

values: 32

removed: O

Mean: 0.919 mg/l
Weighing: 0.951 mg/I
Standard deviation:
0.087 mg/l; 9.1 %
limit for St.-dev.: 25%
Upper limit: 1.12 mg/I
Lower limit: 0.78 mg/I
too high: 2 values
too low: 3 values

outside tolerance
limits: 15.6%

jswa>
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RN |
Lead 3

= values: 32

N = removed: 0
5% +| = Mean: 1.81 mg/l
£ 2] PPTTEIIIAAAA A0 en e = Weighing: 1.90 mg/I
g e = Standard deviation:
= .
5 14, 0.165 mg/l; 8.7 %
8 05 1 = [imit for St.-dev.: 25%
o = Upper limit: 2.23 mg/l
RERB2HE297NINZ "ABIIREIQIRABLY | | limit: 1.57 ma/l
e e ower limit: 1.57 mg
= too high: 2 values
= too low: 6 values
= outside tolerance
limits: 25.0 %
»
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_:...I.... "
08
Used methods
Lead
70%
60% -
50%
>
2 40%
[}
= 0,
g 30% -
 20%
10% -
0%
AAS ICP Other
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)

Y .
Comparison of methods

Lead

Other
Icp

121 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4

i ’ Universitat Stuttgart
!

¥
| 4 ‘Summary Lead

= mean values a bhit below reference
values

= |[ow standard deviation

122 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam m
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‘QCopper
Alg.A mean and ref.-value from weighings

Copper

3,5

w
I

N
wn

N

@ AlgA mean
m ref.value

1,51

concentration in mg/|

level 1 level 2 level 3

123 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam w
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Py Copper
mean vs. ref.-value

3,5

3 4
2,5 4
2 ]

Alg. A mean in mg/l

0 0,5 1 15 2 2,5 3 3,5

reference value in mg/l

Average recovery: 97.5%; in 2006: 98.5%
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&
?!Copper
calculated standard deviation and limit

25%

20%

15%

10%

rel. standard dev.

5% -

0% T T T T
0,5 1 15 2 2,5 3 3,5

assigned value in mg/l

similar to 2006
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" ’ Universitat Stuttgart
Y
Copper 1

= values: 37

v J| = removed: 0
gli "“,Aw’ = Mean: 0.93 mg/l
S o5 | ensatererseTTIITYY . = Weighing: 0.95 mg/I|
2 06l = Standard deviation:
§ o4l 0.066 mg/l; 7.0 %
8 02/ = limit for St.-dev.: 20%
o | = Upper limit: 1.08 mg/I
smma%@maamaagﬁzifiadfeaaa*as#m:mm:m = Lower limit: 0.82 mg/l
= too high: 5 values

= too low: 3 values

= outside tolerance
limits: 21.6 %
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concentration in mg/l
N
o
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‘ Universitat Stuttgart

values: 37
removed: 0

Mean: 1.84 mg/l
Weighing: 1.90 mg/I
Standard deviation:
0.136 mg/l; 7.2 %

limit for St.-dev.: 20%
Upper limit: 2.17 mg/l
Lower limit: 1.63 mg/I
too high: 2 values
too low: 7 values

outside tolerance
limits: 24.3 %

7
- 6 q .
j=2)
£ 5
£
c 4
2 (X 24
= L3
R R e = T B e e
s 3 XX X]
S 2 .00"
2 2 e
o
o 14
O e e LA B e e e o N NN B e e
M= N oM N OFTANAINOANOITIT ANA=HANN  — FTOMM
labcode
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values: 37

removed: O

Mean: 3.08 mg/I
Weighing: 3.15 mg/|
Standard deviation:
0.231 mg/l; 7.3 %
limit for St.-dev.: 20%
Upper limit: 3.61 mg/I
Lower limit: 2.69 mg/I
too high: 1 value

too low: 7 values

outside tolerance
limits: 21.6 %
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Used methods
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Copper

70%
60%
50%
40%
30%

frequency

20%
10%

0%
AAS Other

ICP

129 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

Comparison of methods

’ Universitat Stuttgart

Copper

130 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam
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Y

=

Summary Copper

= mean values in good agreement with
reference values

= |[ow standard deviation

131 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4
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‘, ’ Universitéat Stuttgart
¥ Zinc
Alg.A mean and ref.-value from weighings

Zinc
5
45
4
3 35
£
s 3
c @ AlgA mean
£ 25 9
IS} m ref.value
g ? t
c
g 15
1
0,5
0 T
level 1 level 2 level 3
consensus means slightly lower
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» Zinc
mean vs. ref.-value

y = 0,9304x

Alg. A mean in mg/I|

0,5

reference value in mg/l

Average recovery: 93.0%; in 2006: 96.8% -
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8 Zinc
calculated standard deviation and limit

25%

20%

15% .

10%

*

rel. standard dev.

5%

0% T T T T

assigned value in mg/l
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concentration in mg/|
w
!

24 *
2AA S
19 y O . .
g
O e L e e e e e L s s e e e e
O~ eHOeY S YO BRReNNIRBIRT TRANSNSY
« FAFTOATAHN N MON T ™ NOOTFN NN AT
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values: 34

removed: 1

Mean: 1.07 mg/l
Weighing: 1.11 mg/I
Standard deviation:
0.110 mg/l; 9.9 %
limit for St.-dev.: 20%
Upper limit: 1.33 mg/l
Lower limit: 0.89 mg/I
too high: 2 values
too low: 6 values

outside tolerance
limits: 23.5 %

concentration in mg/|

136 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

’ Universitat Stuttgart

values: 34

removed: 1

Mean: 1.97 mg/I
Weighing: 2.15 mg/I|
Standard deviation:
0.311 mg/l; 14.5 %
limit for St.-dev.: 20%
Upper limit: 2.78 mg/I
Lower limit: 1.53 mg/I
too high: 3 values
too low: 3 values

outside tolerance
limits: 17.6 %

jswa>
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4 sevee®?
XX e

* e

concentration in mg/I
w
!

labcode
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values: 34

removed: 2

Mean: 4.21 mg/l
Weighing: 4.52 mg/I
Standard deviation:
0.463 mg/l; 10.3 %
limit for St.-dev.: 20%
Upper limit: 5.44 mg/l
Lower limit: 3.60 mg/I
too high: 3 values
too low: 9 values

outside tolerance
limits: 29.4 %

e
‘Used methods

’ Universitat Stuttgart

Zinc

70%

60%

50%

40% -
30% -

frequency

20% -
10% -

0%

AAS Other

ICP
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n

L 2

S

=

Comparison of methods

Zinc

139 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4
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n

| o

=

'Summary Zinc

= mean values slightly lower than
reference values

= standard deviation below limit

140 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam m
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5 Chromium
Alg.A mean and ref.-value from weighings

Chromium

1,8

1,6

1,4

1,2

@ AlgA mean
m ref.value

0,8

concentration in mg/l

0,6

0,4 5

0,2

level 1 level 2 level 3
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2% Chromium
mean vs. ref.-value

= 1,0009x
1,8 y

1,6
1,4 Pt
1,2 /

1 /
0,8

Alg. A mean in mg/I

0 T T T T T T T
0 0,2 0,4 0,6 0,8 1 1,2 1,4 1,6

reference value in mg/l

Average recovery: 100.1%; in 2006: 97.4%
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¥ Chromium
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calculated standard deviation and limit

35%

30%

25% - +
20% - .
15% -

10%

rel. standard dev.

5%

O% T T T

0 0,2 0,4 0,6 0,8

assigned value in mg/I

1,2 1,4 1,6

143 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam
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‘Chromium 1

concentration in mg/I
'
o

0,5 4 P 2K I 2 2 A
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’ Universitat Stuttgart

values: 31

removed: 4

Mean: 0.42 mg/l
Weighing: 0.42 mg/|
Standard deviation:
0.082 mgl/l; 19.8 %
limit for St.-dev.: 25%
Upper limit: 0.580 mg/I
Lower limit: 0.252 mg/l
too high: 5 values

too low: 5 values

outside tolerance
limits: 32.3 %
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Chromium 2

concentration in mg/l
o = N w S (5} (2] ~

145 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

‘ Universitat Stuttgart

values: 31

removed: 2

Mean: 0.84 mg/l
Weighing: 0.86 mg/I
Standard deviation:
0.205 mgl/l; 24.0 %
limit for St.-dev.: 25%
Upper limit: 1.27 mg/l
Lower limit: 0.44 mg/l
too high: 4 values
too low: 3 values

outside tolerance
limits: 22.6 %

S

6
.
:57
o
£ .
44
£ .
s
S 34 .
g3 ¢
E L d
o 2
g Lot
S T T T T VvV
S 14 "000‘
L d
0 +— — L e s
tor\mv\#m#l\go‘—cmmvm‘—cmwwv\mgﬁ-‘—comﬁmom
=HMOMMON A — N < MO ANN—ANN NS A AT A
labcode

146 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam

’ Universitat Stuttgart

values: 31

removed: 2

Mean: 1.52 mg/I
Weighing: 1.52 mg/|
Standard deviation:
0.437 mgl/l; 28.8 %
limit for St.-dev.: 25%
Upper limit: 2.27 mg/l
Lower limit: 0.76 mg/l
too high: 5 values
too low: 3 values

outside tolerance
limits: 25.8 %
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Used methods

Chromium

60%

50%

40%

frequency
w
2
>

20%

10%

0%
AAS ICP Other
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Comparison of methods

Chromium
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Y

=

Summary Chromium

= mean values in quite good agreement
with reference values

= standard deviation around limit

149 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4
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55" Nickel
Alg.A mean and ref.-value from weighings

Nickel
3
2,5
>
€ 2
£
E 15 @ AlgA mean
g b mref.value
<
[
2 1
o
o
0,5
.
level 1 level 2 level 3
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¥ Nickel
mean vs. ref.-value

y = 0,99x

P~

_ 25
=
o
g /
£ 2
3
8 15
1S
< 1A
o
< 0,5 -
0 T T T T T
0 0,5 1 1,5 2 2,5 3
reference value in mg/l
Average recovery: 99.0%; in 2006: 94.6% -
151 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m 4
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¥ Nickel
calculated standard deviation and limit

40%
35%
30%
25%
20%
15%
10% *
5%
0% \ \ \
0 0,5 1 15 2 2,5 3

rel. standard dev.

assigned value in mg/l

high std for low level
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B
1,8
1,6 | .
3 1.4
E12
£ 4 .
5§ Y
? 0,81
g 0,6 - .
o
S 04 P R
© —_— v s e e
0,24 AR A4
ole*
BCRERE RS R EEEEREEREREE TR
labcode
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‘ Universitat Stuttgart

values: 31
removed: 0

Mean: 0.31 mg/l
Weighing: 0.29 mg/I
Standard deviation:
0.098 mgl/l; 33.6 %

limit for St.-dev.: 25%
Upper limit: 0.438 mg/l
Lower limit: 0.146 mg/
too high: 4 values

too low: 2 values

outside tolerance
limits: 19.4 %

o
‘Nickel 2

concentration in mg/|
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’ Universitat Stuttgart

values: 31

removed: O

Mean: 1.91 mg/I
Weighing: 1.94 mg/|
Standard deviation:
0.204 mg/l; 10.5 %
limit for St.-dev.: 25%
Upper limit: 2.34 mg/I
Lower limit: 1.53 mg/I
too high: 5 values
too low: 3 values

outside tolerance
limits: 25.8 %
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o
‘Nickel 3

= values: 31

= removed: 0

= Mean: 2.57 mg/l

. = Weighing: 2.59 mg/l
. = Standard deviation:
TS EEARAA ARG o 0.302 mg/l; 11.7 %

concentration in mg/|
w
L

i:” - = limit for St.-dev.: 25%
ol || = Upper limit: 3.19 mg/l
g:M°32H@zﬁ:m%;ﬁfﬂmw*mmma = Lower limit: 1.98 mg/l
= too high: 6 values
= too low: 3 values
= outside tolerance
limits: 29.0 %
»
155 Koch, M.: PT evaluation — SADCMET PT Workshop 2007 Dar es Salaam ! m ’

’ Universitat Stuttgart

e
‘Used methods

Nickel

70%

60%

50%

40% -
30% -

frequency

20% -

10% -

0%

AAS Other ICP
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I aﬁ" .

‘Comparison of methods

Nickel

Icp
Other
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a‘

=

Summary Nickel

= mean values in quite good agreement
with reference values

= low standard deviation for the higher
concentrations
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o -
%% Arsenic
Alg.A mean and ref.-value from weighings
Arsenic
0,9
0,8 1
0,7
E’ 0,6
.é 051 @ AlgA mean
§ 0,4 - o ref.value
g 0,3 1
0,2 1
0 :
level 1 level 2 level 3
quite good agreement
I 2
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¥ A rceni
8% Arsenic
mean vs. ref.-value
= 0,966x
0,8 y
07 — //’
Ej 0,6 /
< 05 > /
8 04 /
E 03 e
< il
© 0,2 //
<
0,1
0 T T T T T T T
0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
reference value in mg/I

Average recovery: 96.6%; in 2006: 111.2%
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¥ Arsenic
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calculated standard deviation and limit

60%
50% - .
40% -
30% -

20%

rel. standard dev.
*

10%

0% \ \

0 0,1 0,2 0,3 0,4 0,5

assigned value in mg/l

0,6 0,7 0,8

lower than 2006
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Y .
Arsenic 1

0,5
0,45 - *
0,4
0,35 -
0,3 4
0,25 -
0,2 4
0,15 - ¥
0,14 * v
0,051 o .

concentration in mg/l

41
2
2
3
2
27
14
43

labcode
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values: 14

removed: 4

Mean: 0.109 mg/l
Weighing: 0112 mg/I
Standard deviation:
0.055 mg/l; 49.3 %
limit for St.-dev.: 20%
Upper limit: 0.157 mg/l
Lower limit: 0.067 mg/|
too high: 4 values

too low: 3 values

outside tolerance
limits: 50.0 %
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oY |
Arsenic 2

1.2

0,8

0,6

concentration in mg/|

labcode
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values: 14

removed: 3

Mean: 0.236 mg/I
Weighing: 0.232 mg/I
Standard deviation:
0.065 mgl/l; 28.1 %

limit for St.-dev.: 20%
Upper limit: 0.324 mg/l
Lower limit: 0.139 mg/I
too high: 3 values

too low: 3 values

outside tolerance
limits: 42.9 %

S

08
* " Arsenic 3
1,2
= 14 *
= *
_20,87 . . hd
S o061 (A
g0
5 041 —*
o .
c
8 02
0 T T
o™ n (3] © (2] - g (3] ~ (2] o)
- N (3] N < < N o -
labcode
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values: 14

removed: 3

Mean: 0.728 mg/l
Weighing: 0.758 mg/I
Standard deviation:
0.164 mg/l; 21.7 %
limit for St.-dev.: 20%
Upper limit: 1.06 mg/I
Lower limit: 0.45 mg/I
too high: 2 values
too low: 4 values

outside tolerance
limits: 42.9 %
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"Used methods
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40%
35%
30%
25%
20%
15%
10%

5%

0%

frequency

Arsenic

ICP AAS Colorimeteric

Other
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“Comparison of methods
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Arsenic

Other
Colorimeteric
AAS
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n

e’

Summary Arsenic

= low number of values
= mean values close to reference values
= standard deviation around limit
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¥ cadmium
Alg.A mean and ref.-value from weighings

Cadmium
1

0,9

0,8
3 07
£
£ 06
c @ AlgA mean
2 05+ 9
IS m ref.value
5 04
o
c
8 03

0,2

0,1

0 T T
level 1 level 2 level 3
consensus means slightly lower, but not significantly different
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¥ cadmium
mean vs.

ref.-value
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y = 0,9637x

0,9
0,8
0,7 A
0,6

0,5
0,4 -
0,3 A

Alg. A mean in mg/I

0

0,2
0,1 /

0,2 0,4 0,6

reference value in mg/l

0,8 1

Average recovery: 96.4%; in 2006: 96.6%
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calculated standard deviation and limit

25%

20%

15%

10%

rel. standard dev.

5%

0%

0,2 0,4 0,6

assigned value in mg/I

0,8 1
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Cadmium 1

1,4

1,24

0,8

0,6 4 2000 ¢

0,4 1 PR R

concentration in mg/|

0,2
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values: 29

removed: 0

Mean: 0.566 mg/I
Weighing: 0.582 mg/I
Standard deviation:
0.0927 mg/l; 15.9 %
limit for St.-dev.: 20%
Upper limit: 0.767 mg/l
Lower limit: 0.396 mg/l
too high: 2 values

too low: 3 values

outside tolerance
limits: 17.2 %

Cadmium 2

0,6

05 .

04

0,3 4

0,2

concentration in mg/|

o1{s**
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values: 30

removed: O

Mean: 0.219 mg/l
Weighing: 0.231 mg/I
Standard deviation:
0,0473 mg/l; 20.5 %
limit for St.-dev.: 20%
Upper limit: 0.323 mg/l
Lower limit: 0.139 mg/
too high: 3 values

too low: 3 values

outside tolerance
limits: 20.0 %
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‘Cadmium 3

1,8 4
1,6 *
1,44
1,24

0,8 PR ICE I A dad
0,6 4 L e

0,4 4e
0,2 1

concentration in mg/|
>
o
o
*
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values: 30

removed: 0

Mean: 0.812 mg/I
Weighing: 0.845 mg/I
Standard deviation:
0.115 mg/l; 13.7 %

limit for St.-dev.: 20%
Upper limit: 1.08 mg/l
Lower limit: 0.61 mg/I
too high: 2 values
too low: 3 values

outside tolerance
limits: 16.7 %

e
‘Used methods
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Cadmium

70%

60% -

50%

40%

30% -

frequency

20% A

10% -

0%

AAS ICP

Other
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oY |
Comparison of methods

Cadmium

Vo ltametric
Other
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Y |
Summary Cadmium
= mean values a bit below reference
values
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A
Number of values per parameter

140
» possible numbers:
120 + = anions: 141 o
M = cations: 138
100 H — — +— H HH H H T
3 O A -
=
S 80
5
S 60
1S
=}
4
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20HH A HHHHHHHH H H
0 T T T T
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»
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Overview on participation

100%
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80% -
70%
§ 60%
®
2 50% -
2
S 40% -
30% - I
20% I
10%ﬂi I
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labcode
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=

Overview on participants success

number of determined values

5
100% =R
o SN
ol Y
25928
80%
60% I
40%
20%
0%
o

successfully analysed values
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labcode
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P

‘Values not fit for purpose

70%

60% - n

50% |

40% - - M

30% U R HH a1 H

20% —

10% HH W” LA R R A R HH HH A H I
0%

1[2[a 12la 241/ 2|q1/2[a 12la {1 2|a1/2]a 1209 12]302]3 12/ 1 s} {302]3 12/ 1 {23

percentage of values not fit for purpose

SO4| Cl | F |[NO3|PO4| Ca (Mg |Na| K | Fe|Mn| Al [Pb| Cu|2Zn | Cr| Ni | Cd| As
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»¥ Conclusion
= The PT Provider did a very good job

‘ Universitat Stuttgart

= The evaluation and assessment procedure is

fit for the purpose
= The SADCMET Water PT is a good

possibility

for the participants to compare with peers and
with stated fitness-for-purpose criteria

= The results of many laboratories are
satisfactory and need improvement

still not

= Special emphasis should be put on corrective
actions after unsatisfactory participation
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Development of Standard Deviations over
the 4 PT rounds

Dr.-Ing. Michael Koch

Institute for Sanitary Engineering, Water Quality and Solid Waste Management
Universitat Stuttgart

Dep. H