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Abstract Keywords:

Setting and maintenance of water quality automatic warning facilities

(Waterkeeper); Mobile water quality sensor operation, inspection and

maintenance (Waterbox); Fixed-point water quality monitoring station

setup, inspection, maintenance and operation; Related environmental
education holding for water quality sensors
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In view of the impact of high-potential contaminated industries on
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water quality, and in order to expand the water quality management
of the city's water body and implement the self-management of the
industries’ side, we prioritize the planning and counselling of
high-potential contaminated industries in the city to install automatic
water quality warning facilities (Waterkeeper) at the discharge
outlets (troughs). It combines cloud information platform and instant
line pushing to broadcast alarm reminding, in order to improve
industries reach to high-level management and expand their water
quality management. It can also educate the industries about the
concept of pollution prevention.
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In order to expand the city's water body automatic monitoring and
management network, we handled the installation and maintenance
of mobile water quality sensors (Waterbox) to keep abreast of the
changes in the water quality of the city's high-potential
contaminated water bodies. In addition, for the planning of the
public’s specific water recreation areas, a fixed-point water quality
monitoring station with automatic sampling and analysis functions
and real-time water quality test results was set up. It helps the
public to intuitively understand the water quality condition in the
region to raise their awareness of water environmental protection.
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We use the work contents of this project to establish the public’s

foundation (get down to the roots) and design environmental
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education teaching materials (targeting the general public, middle
school or college students). And we handled water quality
instrument related briefings. We introduced the concept of
environmental education of waste reduction and pollution
prevention at the source of waste water to help people participate
in the protection of rivers and water environment.
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The implementation period of this project starts from the tender
awarding date (January 24, 2022) to December 31, 2022. The total
implementation rate of each work item reached 100%, and the
summary of the implementation results is as below:

T ¢ R ART 110 ERMELF RGE&KTE 0 2 AR
F30FEhEA e R THERARE YL ERBEMATE
FERWIN PEFHEA AT E R RIFIFI AT 4SS
ERP g1 g TENBRAKRERFRASFED DR
BETELE 145X R FFLBFERL D RFREE
LR, Fd 2 E X %i%'ﬁi@ﬁﬁi%ﬁf}- v £ 3 93
?"\i—ﬁﬂz PG 2 REF ALK A B £ 48 1E
XMA o f G 43 REARLAE CHERE R AL CE
Ry oz Il EAMHEP I X ERE RLFE LT 200 70
Bt 4 i 2304 (110 # & 304 ~ 111 # & 200 &) -
Taichung City Environmental Protection Bureau conducted the
water stewardship pilot project in 2021, and had successfully
completed the promotion and installation of 30 metal surface
treatment and electroplating industries. Continuing the pilot plan
of last year, this year, in March, four publicity briefings and one
symposium were held who had not installed waterkeepers in the
jurisdiction. And we introduced the environmental education
concept of waste reduction and pollution prevention at the source
of waste water. During the 1~4 meetings, the Taiwan Metal
Surface Treatment Industry Association was invited to jointly
handle it. And industries who had completed the installation last
year shared their experiences. Total 93 industries attended the
meetings, and after the meeting, 62 industries completed the
installation. Total 48 industries attended the symposium, and after

the meeting, 43 industries agreed to install waterkeepers. We
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subsequent cooperated with the EPB to conduct on-site publicity
for inspection operations. According to statistics, in 2021, there
were total 200 industries that agreed to install waterkeepers, and
the cumulative number of installations was 230 (30 in 2021, 200
in 2022).
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This project had completed the construction of a cloud information
platform for early warning facilities. It is available for offering
inquiry, management, recording, collection and analysis of
monitoring data. It provides advanced application planning, and
provides Line instant pushing alarm function on data abnormal
values. The cloud information platform is highly compatible and
able to receive the data transmitted by the existing 30 waterkeepers
of the EPB and the new 200 units of this project. The functional
operation of the cloud platform complies with the network
information security requirements in the information security
management regulations of the Executive Yuan and its affiliated
agencies.
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In the mobile water quality sensor operation inspection and
maintenance part, at the beginning of the project, the relevant
inspection and maintenance planning procedures were completed.

Continuation of the Year 2021 project, we handed over 30 mobile
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water quality sensors (25 points were deployed, and the remaining
five were spare machines). We lost one unit in May, lost one unit in
June, and got one unit damaged. Both lost and damaged equipments
had been reported for investigation, and five new units were rented
at the end of June. In the present, the city has a total of 32 mobile
water quality sensors. During the period, in order to increase the
efficiency of solving crimes, we rolled adjustments to the
application points, at the same time, the first-generation
waterboxes with a higher failure rate were repaired and upgraded to
the second-generation solution. This project had completed 21
maintenance and upgrade operations this year, reducing fault
maintenance and invalid monitoring frequency. This project used
mobile water quality sensor technology to solve five pollution
cases (metal surface treatment and electroplating industries) and
three environmental application cases (side ditches of Qixing
Drainage, Dongda Creek, and Mei Kwang Heat Treatment Co.,

Ltd.) .
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To reduce the frequency of water pollution incidents, this project
was aimed at high-potential contaminated industries (metal surface
treatment and electroplating industries) to implement and promote
waterkeepers to assist industries’ self-management plans. To install
water quality automatic warning facilities-waterkeepers in the
tanks that are more representative of the discharge water quality at
the industries’ end, it effectively guided the discharge water
quality of high-potential contaminated industries from the source,
and reduce the probability of water pollution discharge incidents.
This year, the total amount of effluent water by the installed
industries reached 17529.348 CMD. Smaller industries had lower
capital, greater variation in water volume, thus there were higher

frequency of inadvertent operation or failure to discover
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equipments’ abnormalities in time, there they were included in the
main promotion and counseling targets (about 60% of the
installation and promotion rosters, their effluent water were less
than 50CMD).
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In the phase of scientific and technological law enforcement, we
deploy ed waterboxes in the downstream of high-potential
contaminated industries, hot arcas where dead fishes are often
occurred, and environmental water bodies where people petitioned.
In the period of monitoring abnormal pollution discharge, We
cooperated with the waterkeepers to independently manage the
business lists and effectively limited the scope of investigation of
pollution sources and improved the efficiency of investigation. At
the same time, we counselled industries who had been captured
pollution sources to join the waterkeeper self-management plan,
and continued to provide them water quality counseling. This
project applying waterbox-technology had enforced law and the
accumulated fines were amounted up to NTD$2,887,500.

FTHERERTAARNAS, ) JEREHITES = ST 5 5
HEP g E L gk ¥ 111.11.24 &%~ 5 3 92 2 B
WHERKTES > 7 LB KTERS(FRECERFHE
BoAF)e 2 107 ¢ g = K o 111.10.27 # 3% 49 BE X & F
H> VKB RBHPF T2 A RFRMRFRR -

The part about the significance of environmental education: This
year, we held five briefing sessions and symposiums for the
industries, two sessions of related environmental education
activities for college students were held on Nov 24, 2022. The
fixed-point water quality monitoring station (installation point:
Huludun Park, Fengyuan District) had been set up in mid-October.
And we submitted the relevant equipment list on Oct 27, 2022. It
helps the public understand the water quality of the surrounding

environment during the recreation period.
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