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| Water | Air
Sample water pH {TD:] T:;Tﬂ;w temp. | temp. {_:{;: T:tpm Result
i FC) | el -

Tap water PENS | 630 | 248 0.30 2050 | 3100 250 0 Good
Mellswater ) | 02 | % || o0s| 0 | Gox
Singosari Malang

PORMwEEr g g | o0 3% | B0 | 14| 0| Goos
Singosari Malang

Aqua water 760 105 0.13 2052 | 3100 248 0 Good
Mountain spring

water Cuban 120 1 0.14 1850 | 2000 | 130 0 Good

Rondo Batu

Wells water an

91| 2 2% % [ 00w 16 5 .
area { at Surabaya 691 | 229 o2 | 2835 | 3000 162 5 Less good
Wells water an
R - 1 | e 18 5 e
area 2 at Surabaya p.AT| 322 203 2013 | 3000 | 187 Less good
Tapwater PENS* | seo| a02 | 3431 | 2831|200 [363| 10 | Ba
Soap

The hot tap water - 7 | : i

PENS + Soap 880 402 % | 57532002575 0 Bad
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ools g FAR 5 PD el polie ciulej] Lobiie ;o O el s (SS9l slaiolosl 51 ol
$lp Saelal Of coas Gla il )l 5 (Sogll slag) g5 cabg e Slivios o w6 obj)l sl

Do on o3l Lj%ﬂ Aoy g, Lanseis

R
_ Data .
Algorithm PD FAR Type of contamination Parameters
= source
. . T, pH, NTU, EC, ORP, UV-
0.52 0.22 E Cadmium nitrate 254, nitrates, phosphates
VEA 0.52 0.88 R Phenol pH, DO, COD, nitrates,
0.84 0.61 phosphates, TOC, EC, NTU,
0.89 0.41 M Undefined 7, fluorides
. . T, pH, NTU, EC, ORP, UV-
0.38 0.94 E Cadmium nitrate 254, nitrates, phosphates
LPF 0.68 0.82 R Phenol pH, DO, COD, nitrates,
0.92 0.24 phosphates, TOC, EC, NTU,
0.90 0.25 M Undefined 7. fluorides
. . T, pH, NTU, EC, ORP, UV-
0.97 0.025 E Cadmium nitrate 254, nitrates, phosphates
0.83 0.33 R Phenol pH, DO, COD, nitrates,
0.74 0.78 phosphates, TOC, EC, NTU,
PE 0.69 0.87 T, fluorides
0.10 0.80 Glyphosate
1.00 0.00 Cadmium
1.00 0.00 E Atrazine T, pH, NTU, EC, ORP, UV-
0.76 0.00 Nickel 254, nitrates, phosphates
0.79 0.00 Chromium
KKA 0.97 0.00 E Acrylamide
MEK 0.44-1.00 -
MNTVM | 0.08-0.59 | 0.001-0.09
0.38-099 | 0.04-0.15 -
MNTDR 030099 — 7, pH, NTth,l(li(iil;eTOC, total
AVM 0.58-0.98 — M
0.82 0.14
0.89 —
CANARY
0.68-096 | 0.01-0.50 pH, EVS. TOC. total
chlorine
0.33-1.00" - Glyphosate
MA 0.20-0.95" — E Sodium fluoride UJ_;; Tr\llirr[;t’esv?;o?ii;es
0.94-0.95" — Cadmium nitrate ’ - PROSP
Ferric ammonium
DSM 0.21-1.00 | 0.032-0.39 M sulphate pH, EVS, ammonia
0.52-1.0 | 0.006-0.39 Potassium ferricyanide

1- probability of detection
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1-Electrical Conductivity meter
2-Turbidity meter
3-Oxidation reduction potential

1-Peristaltic Pump
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Abstract

Continuous monitoring of water quality parameters is a vital issue in providing safe and healthy
drinking water. Contaminants and toxicants can endanger the safety of drinking water resources
in various ways, intentionally or accidentally. Also, the short time required for the toxicants to
spread to the consumers increases the need for emergency response to this vital issue. On the
other hand, equipping water supply systems with a network of different online monitoring
sensors is very expensive and almost non-operational. In this study, the performance of simple
and low-cost water quality parameters was evaluated with the aim of emergency detection of
accidental or intentional pollution caused by conventional toxic substances.

Unlike natural and conventional pollutions, accidental and intentional pollutions require a
quick response due to their nature of occurrence and lack of knowledge of the time of
occurrence. The design of a network of sensors to detect contamination in water supply systems
and water sources is due to this uncertain and unpredictable nature of contamination. For this
purpose, in this research, performance evaluation of simple and low-cost water quality sensors
(pH, UV-254, redox potential or ORP, electrical conductivity or EC, turbidity and temperature)
in detection of a conventional herbicide (glyphosate) as a toxic contaminant, with a maximum
allowable value of 7 ppm in water, has been investigated.

A pilot has been designed to simulate contamination injection by the pump and record online
monitoring parameters. Changes in water quality parameters were recorded in the presence of
three concentrations of 2, 4 and 6 ppm of glyphosate herbicide. All experiments were
performed at laboratory temperature in the range of 20 to 25 ° C. The results showed that pH
and ORP have the highest sensitivity during the experimental stages, so that at a concentration
of 0.6 mg/L, the pH decreased from 7.4 to 6.3 (aboat15%) and ORP increased from 273 mV to
297 mV (aboat 9%). Electrical conductivity and turbidity also changed in the presence of
contamination, but less than the previous two parameters. The turbidity and temperature
changes were such that the range of fluctuations due to water velocity and turbulence within
the canal covered these changes. The UV-254 experiment was performed with four samples of
pollutants with different concentrations outside the pilot cycle, which, according to the
resulting diagram, by increasing the concentration of contaminats the adsorption also increased
at a constant wavelength.

Keywords: water quality monitoring sensors, glyphosate, emergency contaminant detection
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