Appendix 1 On-Site Emergency Response Plan for Laboratory Chemical Spills

1. Risk Description
During teaching or research activities, if chemicals are improperly handled, stored, or if usage and storage facilities malfunction, some chemicals may leak and cause personal injury upon contact, or be released into the environment. For example, spilled materials may be discharged into the drainage system, directly leak into soil or surface water, or be released into the atmosphere and cause environmental impact.
In most cases, laboratory chemical leaks involve small quantities of chemical substances. If effective Response measures are taken, the hazards and impacts are relatively minor. However, if the leak involves chemicals classified as extremely flammable, highly corrosive, highly toxic, or extremely toxic, it may cause more serious consequences, primarily including:
（1） Extremely Flammable Chemicals
a) Flammable Liquid Category 1: Flash point below 23°C and initial boiling point not exceeding 35°C, e.g., diethyl ether, petroleum ether, etc.
b) Flammable solids, pyrophoric solids/liquids/mixtures Category 1: e.g., white phosphorus, sodium borohydride, potassium borohydride, lithium, etc.
（2） Highly Toxic or Extremely Toxic Chemicals
a) Highly toxic chemicals: Refer to the “List of Highly Toxic Substances,” e.g., acrylamide, benzene, etc.
b) Extremely toxic chemicals: Refer to extremely toxic chemicals listed in the “List of Hazardous Chemicals,” e.g., chlorine gas, etc.
c) Chemicals with acute toxicity / specific target organ toxicity Category 1 or Category 2 (may be fatal if swallowed, in contact with skin, or inhaled), e.g., chloroform, etc.
（3） Strong Corrosives
a) Skin corrosion: Results in irreversible damage to the skin, i.e., necrosis of the epidermis and dermis observable within 4 hours of test substance application. Typical corrosive reactions are characterized by ulceration, bleeding, and scab formation; at the end of a 14-day observation period, the skin, complete hair loss areas, and scabs appear discolored due to bleaching.
b) Skin corrosion/irritation Category 1A, Category 1B, Category 1C. Examples: hydrofluoric acid, sodium hydroxide, etc.
c) Chemicals with pH ≤ 2 or pH ≥ 11.5.
     Minor chemical spill incidents (generally referring to known chemical spills of less than 1 L or 1 kg that are not extremely flammable, not highly toxic or extremely toxic, and not strongly corrosive) may be handled by laboratory personnel who have received training in laboratory chemical spill emergency response. Before deciding whether self-handling is possible, the hazards of the spilled chemical must be assessed to determine whether cleanup can be performed without the assistance of professional personnel.
If the spill volume is large, or the spilled substance has special hazardous characteristics such as extreme flammability, high toxicity or extreme toxicity, strong corrosivity, or if its hazards are unknown (e.g., the spilled chemical is unlabeled, the label is illegible or cannot be identified), or if there are injured personnel, and self-handling is not feasible, then do not handle it independently. Instead, report the incident and seek assistance in accordance with the information reporting requirements of the “Special Emergency Response Plan for Laboratory Safety Accidents of The Hong Kong University of Science and Technology (Guangzhou).”
2. [bookmark: OLE_LINK25]Emergency Response Roles
（1） On-Site Commander
Tasks and Responsibilities: Responsible for command and decision-making of on-site emergency response, reporting hazards to superiors, and conveying instructions.
（2） Emergency Response Working Group
Rapidly carry out on-site Response, communication liaison, evacuation guidance, safety cordon, emergency rescue, and logistical support as needed. The members and specific responsibilities of the emergency response working group shall refer to the “Special Emergency Response Plan for Laboratory Safety Accidents.”
（3） Personnel at the Scene of the Incident
Conduct on-site Response according to the response level, or assist the emergency response working group in emergency rescue.
3. [bookmark: OLE_LINK26]Emergency Response
（1） Local personnel may handle independently
When a small quantity (≤ 1 L or 1 kg) of a known chemical that is not extremely flammable, not highly toxic or extremely toxic, and not strongly corrosive is spilled, if the on-site personnel have received appropriate chemical spill emergency response training and suitable cleanup tools and personal protective equipment are available on site, the on-site personnel may independently conduct chemical spill Response, provided their own safety is ensured. The Response procedures are as follows:
a) Establish a cordon on site to prevent unauthorized personnel from entering (may set up warning signs or assign someone to assist).
b) Wear PPE (nitrile chemical-resistant gloves, safety goggles, half-facepiece or full-facepiece respirator).
c) Use the absorbent socks from the spill kit to contain the spill area and prevent further spread.
d) Use tongs to pick up broken containers and place them into the white spill cleanup kit bucket.
e) [bookmark: OLE_LINK18]Evenly pour the neutralizing agent Ansul SPILL-X over the surface of the spilled material for neutralization and absorption. SPILL-X-A is used for acid chemical spills, SPILL-X-C for alkaline chemical spills, and SPILL-X-S for organic chemical spills (do not use on peroxides or hydrazine compounds). When applying, pour the absorbents from the outside inward at a controlled rate to cover the spilled material. Alternatively, use absorbent pads from the emergency spill kit to cover the spilled material and let stand for 5–10 minutes.
f) If SPILL-X is used, after the standing period, use an anti-static scraper and anti-static shovel to transfer the neutralized material into the white spill collection bucket. If absorbent pads are used, directly place the used absorbent pads into the white spill collection bucket after standing, seal the bucket lid, affix a hazardous waste label, and transfer to the hazardous waste temporary storage area.
g) Remove PPE and wash hands (take care to avoid skin contamination). 
h) Report the incident to the Laboratory Safety Officer and LHSD personnel, and replenish emergency spill supplies and PPE.
（2） Local personnel cannot handle independently:
1) [bookmark: OLE_LINK12] On-site personnel shall warn other personnel in the same laboratory.
2)  Cut off the leak source while ensuring personal safety, e.g., by closing valves.
3)  Press the emergency ventilation (EV) button (do not activate during a fire), remove clothing and items contaminated with hazardous substances (leave them inside the laboratory), evacuate immediately, and close the door without locking it.
4) [bookmark: OLE_LINK20] If chemicals are splashed onto personnel (corrosive or other chemicals splashed over a large area), or if the chemical splash is accompanied by combustion, other on-site personnel should, while ensuring their own safety, assist the affected personnel to the nearest emergency safety shower station for decontamination (if the chemical reacts with water, do not use water to rinse). During decontamination, remove clothing and items contaminated with hazardous substances (do not remove safety goggles). The rinsing process should last at least 15 minutes. In the case of hydrofluoric acid splash, priority should be given to using hexafluoride to rinse the affected area, followed by rinsing with clean water. If hexafluoride is not available, use the emergency safety shower and eyewash station for rinsing, then put on disposable gloves and evenly apply calcium gluconate gel to the affected area, repeatedly applying and massaging for at least 15 minutes or until pain subsides. In the case of liquid nitrogen frostbite, avoid directly using the emergency shower; instead, gently soak the affected area in warm water at 38–42°C for 15–30 minutes to restore blood circulation, then seek medical attention promptly.
5) [bookmark: OLE_LINK27] On-site personnel shall call 88330110 to report to the university Fire Control Center. On-site personnel must also report to their immediate supervisor, and escalate through levels to the head of the incident-affiliated unit. The incident report shall include overview of the unit where the incident occurred; time, location, and on-site conditions of the incident; brief description of the incident; number of casualties already caused or potentially caused (including missing persons) and preliminary estimate of property damage; measures already taken; and other information that should be reported.
6)  Personnel from the incident-affiliated unit should maintain a safe distance from the laboratory while keeping the laboratory entrance or passageway within sight to prevent others from entering; if possible, wait in a safe area and assist the emergency response team or assist in evacuating laboratory personnel, while keeping their phone accessible.
7) [bookmark: _Hlk208387575] When the Fire Control Center receives the report, it shall dispatch security personnel carrying a four-in-one gas detector to the scene immediately, and simultaneously review the real-time surveillance video of the involved room to verify the situation. It shall then report to the Campus Security Department, the Laboratory Health and Safety Department, and the Laboratory Services Department. If there are injuries, the University Clinic shall be notified. Upon receiving the report, the Campus Security Department, the Laboratory Health and Safety Department, the Laboratory Services Department, and the University Clinic shall report to their respective department heads and dispatch personnel to the scene to organize emergency rescue.
8) [bookmark: _Hlk208387506][bookmark: _Hlk208389552] Upon receiving the alert, LHSD emergency response personnel shall dispatch no fewer than 3 personnel to the scene, carrying emergency communication cards, four-in-one gas detectors, detection instruments for known leaked substances and PID, a chemical spill emergency response cart, an emergency supplies kit, and appropriate PPE (e.g., SCBA), etc.
9)  Upon arrival, maintain a safe distance from the spill area to avoid inhaling harmful airborne chemicals and avoid contact with the spilled material. Use hazard warning tape or other suitable isolation barriers to cordon off the spill area and any laboratories and corridor areas within the same ventilation zone (EV alarm range). Post warning signs indicating the nature of the hazard and access restrictions. Establish a safety perimeter around the spill area, taking into account the chemical’s volatility, toxicity, and fire and explosion risks.
10) Security personnel shall maintain the cordon on site, assist in organizing personnel evacuation within the safe area to the nearest emergency assembly point, and conduct headcounts and reporting. The University Clinic shall provide initial treatment to the injured before transfer. LHSD/LSD shall confirm whether the emergency exhaust (EV) system (if installed) has been activated; if not, the EV system may be activated in the corridor area to rapidly expel harmful chemicals released into the air. LSD shall also arrange personnel to monitor the rooftop to prevent others from approaching EV exhaust outlets. Do not activate the emergency exhaust (EV) system in the event of a fire.
11) Re-collect information from laboratory personnel and other witnesses, including the circumstances of the leak, the quantity spilled, and any personnel injuries or exposures that may have occurred.
12) Assess the risks to human health, the environment, and surrounding facilities, considering the chemical’s reactivity, flammability, and the potential for generating toxic or explosive byproducts.
13) Determine whether the spill can be safely handled by LHSD emergency response personnel or whether assistance from the fire department or other professional agencies is required. If it cannot be handled independently, report immediately to the relevant departments with detailed spill information and request support.
14) If LHSD is to handle the spill, establish an on-site command post when personnel from all departments have arrived, with LHSD serving as the on-site commander. After personnel evacuation is complete, the EV alarm may be silenced based on the situation, and the division of labor and assignments for each department shall be clarified.
15) Before Response, obtain the Safety Data Sheet (SDS) for the spilled chemical to determine its properties, hazards, and recommended emergency measures. Based on the SDS and risk assessment results, select and wear appropriate personal protective equipment. For hand protection, generally wear Silver Shield® gloves (inner) and nitrile green-coated gloves (outer); alternatively, refer to the SDS of the spilled substance and the Ansell GUARDIAN Chemical website (https://www.ansellguardianchemical.com/padd#bp) for hand and body protection selection. For respiratory and foot protection, at a minimum wear a full-facepiece respirator and chemical-resistant boots/shoes. For highly toxic, extremely toxic, and unknown chemical spills, select positive-pressure self-contained breathing apparatus (SCBA) and chemical-resistant boots. For body protection, Tyrek chemical-resistant coveralls may be selected.
16) If the spill volume is large, additional spill response supplies may be retrieved from the emergency supplies storage area.
17) Before entering the incident scene, LHSD Response personnel shall first perform a self-check against the “Self-Inspection Checklist for Emergency Responders Before On-Site Response” (when conducting environmental monitoring at the spill site, pay attention to personal protection and use appropriate detection instruments outside the spill laboratory). Proceed with the next steps only after confirming that the self-check results meet the requirements.
18) LHSD Response personnel shall consist of at least 2 persons, carrying appropriate emergency supplies including gas detectors, explosion-proof two-way radios, and emergency supplies, before entering the incident scene.
19) Upon entering the scene, LHSD Response personnel shall first assess whether the surrounding environment is safe and eliminate any unsafe factors or conditions that may affect on-site Response.
20) After confirming environmental safety, first close and seal the leak source, such as closing the leaking pipe valve or uprighting a leaking cylinder, and use absorbent socks from the spill kit to contain the spill area and prevent further spread.
21) If the original container of the spilled material is intact, seal the original container with its lid, transfer it to a secondary containment container, and then move it to a fume hood.
22) If the original container of the spilled material is broken, use tongs to pick up the broken container and place it into the white spill collection bucket.
23) Pour the neutralizing agent Ansul SPILL-X over the spilled material for neutralization and absorption. SPILL-X-A is used for acid chemical spills, SPILL-X-C for alkaline chemical spills, and SPILL-X-S for organic chemical spills (do not use on peroxides or hydrazine compounds). When applying, pour the absorbent from the outside inward at a controlled rate to cover the spilled material. Alternatively, use absorbent pads from the emergency spill kit to cover the spilled material and let stand for 5–10 minutes.
24) If SPILL-X is used, after the standing period, use an anti-static scraper and anti-static shovel to transfer the neutralized material into the white spill collection bucket. If absorbent pads are used, directly place the used absorbent pads into the white spill collection bucket after standing, seal the bucket lid, affix a hazardous waste label, and transfer to the hazardous waste temporary storage area. Following the recommendations of the Safety Data Sheet (SDS), use appropriate cleaning agents to decontaminate the affected area. After decontamination, conduct air and surface sampling tests to ensure the area is thoroughly decontaminated with no residual hazards. For example, rinse the floor with clean water, then use absorbent pads for re-absorption and cleaning. For strong corrosive chemical spills, pH test paper may be used for testing; a pH value between 6 and 9 confirms that cleaning is complete. For other hazardous chemicals, testing instruments such as a PID may be used to measure TVOC to determine whether cleaning is complete. During the Response process, maintain communication with the outdoor on-site command post and supporting personnel at all times.
25) After Response is complete, report the on-site Response status to the on-site command post. The on-site commander shall conduct an assessment. The assessment shall include: whether the on-site emergency situation has been effectively brought under control, and safety risks have been eliminated or controlled within an acceptable range; whether the emergency response tasks have been completed; whether emergency resources have been fully utilized or are no longer needed; and whether the necessary information collection, assessment, and reporting have been completed during the emergency response. If the assessment is satisfactory, declare the response concluded.
26) For spills of strong corrosives, highly toxic, extremely toxic, and unknown chemicals, Response personnel may use the emergency shower for full-body decontamination based on the situation before removing personal protective equipment.
27) Disinfect full/half-facepiece respirators with 75% alcohol. Replenish SCBA pressure cylinders to their rated pressure (e.g., no less than 25 MPa) and store in designated cabinets. If chemical-resistant suits/gloves have come into contact with hazardous chemicals, place them in a hazardous waste collection bucket, affix a hazardous waste label, evacuate the scene, and transfer the hazardous waste to the hazardous waste temporary storage area.
28) Notify LSD to reset the emergency exhaust (EV) system.
29) Remove isolation barriers and warning signs, and inform laboratory personnel that they may return to the area.
30) Record the details of the incident, including the emergency response process, lessons learned, and recommendations for future prevention and preparedness.
4. Precautions
The following preventive measures apply to chemicals with special hazardous properties. Please note that some chemicals may exhibit more than one hazardous characteristic.
1. Flammable liquids. The potential risks associated with flammable liquid spills are fire and explosion. Upon discovering a flammable liquid spill, immediately eliminate all potential ignition sources. If the four-in-one gas detector shows an LEL alarm, it indicates that the indoor concentration of flammable gas exceeds the threshold and there is a high risk of explosion. Do not ring doorbells, and do not switch on or off any non-explosion-proof electronic devices, including non-explosion-proof two-way radios and mobile phones. Flammable liquids may be absorbed and removed using absorbent pads. All used treatment materials shall be placed in a white spill collection bucket, sealed, labeled, and disposed of as hazardous waste. Flammable liquids release flammable vapors that may accumulate near the floor. Before resuming work, ensure the spill area is adequately ventilated to remove flammable gases, conduct combustible gas testing, and only resume work after passing the test.
2. Volatile toxic substances. Before handling a spill, select appropriate personal protective equipment based on the hazardous characteristics of the spilled substance. During Response, use appropriate absorbent materials to control the extent of the spill. Absorbent pads or pillows are generally most effective. If materials such as vermiculite or sand are used, dust may be generated during the process. All used treatment materials shall be placed in a white spill collection bucket, sealed, labeled, and disposed of as hazardous waste. Before resuming work, ensure the spill area is adequately ventilated to remove toxic gases, conduct gas testing, and only resume work after passing the test.
3. Direct contact hazards. Before Response, carefully select appropriate personal protective equipment. Ensure all skin surfaces are covered and that the gloves used can prevent the hazards posed by the spilled chemical. Double gloving is commonly used, with one layer serving as the primary barrier and the other as secondary protection in case the primary barrier fails. After cleaning is complete, be sure to wash hands and any other potentially affected skin surfaces.
4. Mercury spills rarely pose an immediate emergency danger unless they occur in a very poorly ventilated area. The primary route of exposure to mercury is through vapor inhalation. Therefore, if metallic mercury is not thoroughly cleaned up, tiny droplets remaining in cracks and crevices on surfaces can generate toxic mercury vapor for years. When a mercury spill occurs, first cordon off the spill area to prevent mercury from being inadvertently carried out by personnel, which could lead to wider contamination. The university is equipped with a mercury spill kit suitable for handling mercury spills not exceeding 25 ml. For Response, sprinkle Hg Absorb® powder over the mercury surface, moisten the powder with water, and mix the Hg Absorb® powder with the mercury using a scraper. Alternatively, use a wetted mercury-absorbing sponge to wipe the contaminated area; after the alloy forms, scrape the residual alloy into a waste container and place it in a Response bag. After cleaning is complete, a mercury vapor analyzer may be used to test the mercury vapor concentration to determine whether Response is complete.
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