An anomaly in pH values in the South African national water quality monitoring database
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The WMS database includes long-term records of | : | By | et
several physical and chemical water quality variables,

including pH. Users of the pH data have found that it

contains abnormal results during the 1980s, with a

series of lower than expected values from 1978 to

1989. The drop in pH is more noticeable in acidic

waters with less buffering capacity.

South Africa’s extensive National Monitoring
Programmes are co-ordinated and managed by
the Resource Quality Information Services
directorate of the Department of Water and
Sanitation (RQIS, DWS). The results are stored
on the Water Management System database
(WMS).

PH annual medians for 42 sites with TAL in the range 150 to 1489 mgiL
shading shows 25th to 75th percentile

952 395 pH samples from 58 586 sites

. .
i VA LA TS B

= 0-14)
b3

i
| AF SH &1 4 i a2 _.
NI 16

HERIA I e

pH-Diss-Water (actual range

TE o
v L '..
.

R S P e i R S PR PR e A S SR S site median
A% | M A e 2 25-T5percentile
annual median

1990 2000 2010

Year
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pH annual medians for 116 sites with TAL in the range 30 to 150 mg/L
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Long-term data plotted using analysis_trends.R ver 2.2 from DWS RQIS WMS database on 2017-06-20 07:40:52 R version 3.3.0 (2016-05-03)
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The pH problem

This image shows all the pH data on the South African national water quality database (WMS), from 1970 to 2016. Each
point is slightly transparent, so the darker areas show where many points overlap. The horizontal striations show where

manual readings were rounded to one decimal: ottt At
[ T T

Note how the bulk of the 952 395 results centre around 8 pH units, except for the period from about 1978 to 1989. During
this period, the results are more widely scattered and have lower pH values.

We selected 221 sites from the national
database that had at least one result per year
for the period 1970-2016, and grouped them by
their total alkalinity (TAL) with ranges of <10,
10-30, 30-150 and >150 mg/L TAL as CaCO,.

The median pH values for the highest alkalinity group
were about 0.5 pH units lower during the 1978-1989 site median
period, whereas the samples with the lowest 25-ropercentile

annual median
alkalinity fell by more than 1.0 pH unit. | . .
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Eing pH_siratily_TAL R wer 0.4 from DWS RGIS WS datanase on 2016-12-21 142232 Rwersion 3.3.0 (2016-05-03)

PH annual medians for 42 sites with TAL in the range 10 to 30 mg/L
shading shows 25th to 75th percentile TA L 1 0-3 0 mg L

Whatever the reason for the anomaly, users of the WMS
database should be aware of the uncertainty in pH results that
were recorded before 1990. Questionable pH results are now
highlighted on standard reports generated by the database. What went wrong?
- s 11565 G020 Kepes D st o o, St While the cause of the pH anomaly is uncertain, the

Na' Site at 18756'17.0"E33758'24.97S, type:Rivers. Data from 1981-09-02 16:25:00 to 2009-12-01 10:00:00.
2\1-‘ Variation sbout the median, colour-coded according o the combined domestic health and salinity guideline from DWAF 1996, where applicable.

ax Note that this report contains only some of the information required to properly 3558ss a site. Users should seek sxpent help in interpreting the data

The Maucha diagram to the left summarises the major ions present during the whole monitoring period: the colours are purely cosmetic.
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spanning several generations.

What can we learn from this? THIMBLE

P chading shows 25th to 75th percantie TAL<10m g / L
Metadata, or information about the way the results were
produced, provides an essential reference for those wanting

to determine long-term trends. Acknowledgements
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Maybe one could reconstruct the data for the period 1978-
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