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ASSESSMENT OF TAP WATER QUALITY USING MULTIVARIATE
CONTROL CHARTS

The authors have devoted works [1-5] to the issues of assessing the of natural
water quality.

In works [1-2], metrological aspects of uncertainty assessment by
electrochemical methods of measuring the parameters of hazardous objects are
proposed. The authors used ion-selective electrodes as measuring sensors. The
components of uncertainty at individual stages of analysis are given.

The work [3] contains a study on the creation of methods for the manufacture
of ion-selective electrodes and the method of flow-injection analysis method taking
into account the ultrasonic sample preparation of natural water.

In studies [4-6], in the context of a computational experiment for
measurement using primary sensors for the purpose of making decisions, a two-
parameter regression analysis is proposed. A visualization of the behavior of the
potential function of the measuring sensor is presented. At the grid nodes, the

applicate matrix of this function is calculated.
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The work [7] presents technical solutions for the construction of technological
equipment for automation of process water quality control at possible technogenic
hazardous facilities, which include the chemical industry of Ukraine.

For further studies of the of natural water quality, a complex of daily, weekly
and monthly studies and the development of its automated control system are
proposed. The parameters of natural water are divided into three groups - physical,
chemical and organoleptic indicators and elements. We consider such indicators
and elements as daily ones - smell at 20 and 60 °C, color, turbidity, taste and
aftertaste, residual free chlorine and residual associated chlorine. To the weekly we
also add pH, total iron, dry residue, aluminum, ammonium, nitrites, permanganate
oxidizability, chloroform, polyacrylamide. An analysis of the quality of natural
water is carried out monthly by 58 indicators and elements.

To track the progress of values of indicators and elements, we propose to use
Shugart's quality control charts [8].

Quality control charts allow one to find deviations in the quality of natural
water and to carry out optimization interventions at critical values of indicators and
elements.

The results of using the maps for weekly measurements (03.02.2020 —

/de

13.07.2020) of the residual iron concentration, mg/~" are shown in Figure 1.
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The results of using maps for monthly measurement (12.2016-06.2020) of the
residual iron concentration, mg/dm?® are shown in Figure 2. We can note about two
measurements, 0.19 and 0.2 mg/dm?®. The first case indicates the concentration of
residual iron at the maximum permissible concentration, and in the second case,
the measurement showed the maximum permissible concentration. The

measurements were recorded in February and March 2018.
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The use of one-dimensional Shugart’s quality control charts allows for a
timely response to the output of the residual iron value above the normalized limit.
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Xaprxiscokuii HAYIOHALHU ABMOMOOLILHO-00PONCHIU YHIgepcUumem

BUXJIOITHI TA3M TA iX BIUIUB HA OPTAHI3M JIIOJAHA I MICHKE
CEPEJIOBHIIIE

YacTo BUXJIOMHMMHM Ta3aMH Ha3UMBAalOTh yC1 BUKUIU B MICBbKY atMmocdepy, y
TOMY YHWCJ1 KOTEIhHUX, 3aBOJIB 1 1HIIMX MPOMUCIOBUX MiANpueMcTB. Hacmpasmi
UMM TEPMIHOM TPABWJIBHO HA3WBATH TUIbKM TPAHCIOPTHI BUKWIMU, AKI
3’SBISIIOTBCA B Pe3yabTaTi mepepoOku manuBa. Takoxk X Ha3WBAIOTh Tra3aMu, IO
BIIXO/IATh. BUXJIOMHI ra3u - mpoiyKT poOOTH ABUTYHIB BHYTPIIITHOTO 3rOpaHHs, 1,
BPaxOBYIOUM CTPIMKE 3POCTaHHS KUIBKOCTI TPAaHCHIOPTY 3a ocTaHHI 50 poKiB 1,
30KpeMa, MPUPICT OCOOMCTOTO aBTOTPAHCIIOPTY B MICTaxX, BUXJIOIHI Ta3H B MOBITP1
MICT BJIAIITYBAJIMCA CEPHO3HO 1 HAJIOBIrO, & KUIBKICTD iX TUIBKU POCTE.

3apa3 rasu, U0 caMme BIJIXOJAThb, € TOJIOBHOIO NPUYMHOIO 3a0pyAHEHHS
MOBITPS B MICTI 1 TOCTIMHO POOIATH BIUITMB Ha 370poB’s moauHu. OTxe, 3

TEPMIHOJIOTIEI0  po3i0panucs, JaBaidTe Ai3HAEMOCS, IO CaMe€ pPEryJsipHO
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