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ABSTRACT

Objectives: This study aims to develop an Occupational Safety and Health (OSH) guide for maintenance work(MW)
in wastewater treatment(WWT) facilities supporting microelectronics manufacturing.

Methods: The guide was developed through a literature review, field investigations, and consultations with
industry experts and OSH professionals. It focuses on high-risk maintenance operations within wastewater
treatment facilities.

Results: This guide provides a framework for managing OSH risks throughout each phase of MW: pre—, during-,
and post—-MW. Before MW begins, a risk assessment should be conducted to identify potential hazards and
prepare mitigation measures. Key controls include securing a pre-MW permit, electrically isolating and locking
out equipment, establishing safe work zones, conducting worker training, and verifying the availability of PPE,
ventilation systems, and emergency eyewash/shower stations. During MW, workers should wear appropriate
PPE and ensure that work conditions remain safe. After MW, areas should be cleaned, the facilities should be
safely restarted, and MW including any incident recorded to inform future safety measures and prevent
accidents. This guide can serve as a general OSH reference for MW in WWT facilities. Each facility is encouraged
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to customize these guidelines based on specific WWT methods, processes, chemicals, equipment, and

environmental conditions.

Conclusion: Implementing these OSH guidelines will help protect workers from hazardous MW in the WWT
facilities and support compliance with safety and health regulations.

Key words: semiconductor wastewater, wastewater treatment facilities, maintenance works, Occupational

Safety and Health(OSH) guide
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Table 1. Major maintenance tasks and associated hazards in wastewater treatment facilities

Major maintenance tasks

Potential hazards

Piping repair: Risk levels vary based on welding type and
chemicals being transferred (e.g. PVC pipe welding, TIG"

welding on stainless steel piping).
Valves and gaskets repair or replacement
Pumps repair and parts replacement

Blowers repair and parts replacement

Cleaning and/or repair of various tank systems such as water
collection tanks, settling tanks, reaction tanks, storage tanks,

filter chambers, etc.

Exposure to various chemicals (e.g. acid, alkali, organic
solvents, etc.), welding fumes and gases, fire hazard,
ergonomic hazard

Chemical exposure, ergonomic hazard

Exposure to various chemicals, ergonomic issue, electric
shock

Pinching and entanglement when replacing belts,
ergonomic hazard, noise

Oxygen deficiency, chemical intoxication, fall hazard

Maintenance of heavy equipment (mixers, reducers, filter

systems, etc.) involving crane or hoist work

Pinching, crushing, ergonomic hazard

"TIG: Tungsten inert gas
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Figure 1. Safety measures for confined space work: PPE usage, continuous ventilation, and placement of confined space
attendant outside

Figure 2. Ventilation methods for confined spaces: a. Supplying fresh air without additional sources of contamination, b. In the
presence of a contamination source(e.g. welding work), place the exhaust duct as close to the source as possible to
facilitate effective ventilation. c. A ventilation structure with both supply and exhaust capabilities. This method is
especially effective when hazardous substances in the confined space are heavier than air(e.g., chlorine gas).
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Table 2. Major occupational safety and health(OSH) items taken before performing MW

[tems

Application

Obtain permits for MW" in accordance with company regulations.

Always required

Communicate with related teams such as manufacturing process, utility, and WWT T operation  Always required

teams.

Electrically lock out and tag out WWT equipment, chemical piping, etc.
Isolate the MW area from the surrounding area and mark the safe work zone to restrict access.

Confined space work

Always required
Always required
Take action if needed

- Check the gas monitor for functionality and calibration due.

- Designate a confined space attendant.

- Prepare an exhaust fan, ladder, rope, harness, rescue equipment, SCBAT or supplied air

respirator, etc.

Hazardous lifting equipment(e. g. crane, hoist, lift) operations

- Designate an operator and signaling personnel
- Set communication way

Work at height

Take action if needed

Take action if needed

- Prepare scaffolding, safety guardrails, ladders, harness, etc.

Verify the availability and functionality of PPES, ventilation systems, and emergency

eyewash/showers

Always required

Workers training on safe work procedures, hazardous material, emergency responses

Always required

"MW: Maintenance work,

TWWT: Wastewater treatment

TSCBA: Self-contained breathing apparatus
SPPE: personal protective equipment
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Table 3. Major occupational safety and health(OSH) items taken during performing MW

ltems Application
Perform MW" following safe work procedures. Always required
Ensure that the workers properly wear PPET. Always required
Continuously ventilate the work area when using chemical products. Take action if needed
Confined space work Take action if needed

- Sufficiently and continuously ventilate the confined space.
- Measure hazardous gas levels inside the confined space by certified personnel before entry

and monitor regularly.
- The confined space attendant should monitor the number of workers entering the space.

Hazardous lifting equipment(e. g. crane, hoist, lift) operations Take action if needed

- Follow safe work procedure
- Post an operator and signaling personnel and restrict unauthorized personnel access

‘MW: Maintenance work
TPPE: personal protective equipment

Table 4. Major occupational safety and health(OSH) items taken after performing MW
ltems Application
After MW': thoroughly clean the work area while wearing PPET Always required

Waste and hazardous waste disposal: categorize waste generated from the MW based on  Always required
its characteristics

Upon completing the MW, conduct safety checks with the relevant departments to ensure  Always required
that the maintained process/equipment is in optimal condition before finalizing the MW.

Document key OSH-related details of each MW task. Always required
Regular exposure assessment for maintenance workers. Always required
Specialized medical exams for maintenance workers. T Always required

‘MW: Maintenance work;
TPPE: Personal protective equipment
*In accordance with the provisions of the Occupational Safety and Health Act
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