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Analysis of metallic sodium accident case
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Abstract
Notification received from the Taoyuan County Fire Department: Waste

had been found at the 9K mark on Highway No. 3B in Longtan Township. The
waste emitted a foul odor, and was suspected to be a substance originally
contained in a drum or tank that might emit flammable gases when in contact
with water. One fireman was injured, and support was requested. The response
team was mobilized on the basis of Support Task No. 4 to handle the incident.
After arriving at the scene, the response team found that the waste was a white
solid. Six discarded steel drums were also present at the site. Following
assessment, the waste was tentatively identified as metallic sodium. After the
drums had cooled off, they were covered with canvas and temporarily kept at the
site. On the following day, together with the Bureau of Environmental Protection
and fire department, all drums were transported to the Datan Landfill for disposal.
Disposal was implemented through on-site combustion, but this work was
subsequently suspended due to heavy rain.

Keywords : (1) substances that emit flammable gases when coming into contact

with water, (2) metallic sodium, (3) Datan Landfill
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Analysis of tank truck accident case
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Abstract
Most chemical products are currently transported by road in Taiwan. Since

many of these chemicals are toxic, flammable, corrosive, reactive, or have other
hazardous characteristics, the transported chemical products may leak and cause
dispersal of toxicity, fire, or explosion, etc. when a collision or rollover occurs

during the transport process. To prevent the occurrence of such accidents, it is



first necessary before an accident occurs to have prior understanding of the
various influences, and their probabilities that may affect the development of a
chemical transport accident. The resulting information can be used to improve
disaster response readiness and chemical product transport management.
According to accident response statistics from the Emergency
Response Information Center, Environmental Protection Administration, a total
of 141 chemical transport accident cases requiring the dispatching of the
response team occurred between January 2003 and April 2013; 52 of these
accidents occurred in northern Taiwan, 35 occurred in central Taiwan, and 54
occurred in southern Taiwan. Analysis of the accidents' causes indicated that
human factors were involved in a majority of cases (77%). With regard to the
hazardous substance classification of the transported chemicals, Class 3
flammable liquids and Class 8 corrosive substances ranked first and second, and
accounted for 30% and 21% respectively of all such accidents. As for type of
accident, external leaks accounted for more than 60% of all accidents.
Furthermore, this paper lists possible accident trends and response
measures in view of chemical transport accident development behavior. An
in-depth investigation of response error factors indicates that errors made by
on-site response personnel caused the scope of the accident to expand in 8% of
accidents. Analysis of response procedures in the event of four situations,
namely tank truck rollover accidents, tank truck accidents in which the truck has
not rolled over, rollover accidents not involving tank trucks, and accidents not
involving rollover or tank trucks, displayed that regardless of whether a vehicle
transporting chemical products overturns, an accident involving such a vehicle
will cause a chemical leak in over 60% of all cases. In addition, when a chemical
transport fire occurs, there is a 30% probability that this will cause an explosion.
Finally, this paper suggests feasible management improvement
proposals in order to enhance forecasting of transport accident trends, and better
achieve the goals of prevention and harm reduction.
Keywords : (1) M43 ~ (% M43 ~ (9~ Mét3
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Leakage of cylinders containing silicon tetrachloride in

Kaohsiung's Xiaogang District
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Abstract
At 16:11 on April 3, 2013, when a Xintian Freight Company truck carrying
three 1.15-kiloliter cylinders containing silicon tetrachloride through
Kaohsiung's Xiaogang District was turning from Daye Road to Zhonggang Road,
due to suspected excessive turning speed, one cylinder of silicon tetrachloride
fell from the truck, causing damage to the valve at the top of the cylinder and
leakage of the cylinder's contents. The Southern Taiwan Toxic Chemical
Accident Response Team assisted with on-site handling of the situation, and the
Pingtung plant of the LCY Group's Taiwan TPSI Corp. assisted with application
subsequent cleanup.

Keywords : (1) silicon tetrachloride, (2) ferrosilicon cylinders, (3) leak
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Fire alarm at a certain company's styrene plant in the
Mailiao Industry Area, Yunlin County
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Abstract
This accident occurred on August 12 2012. The elbow weld on the bypass

line of outlet line valve in the FCFC SM factory alkylation reactor R501S outlet
line break down, cause crude ethyl benzene vapor leaks and cause a fire accident.
Afterwards we confirm why the pipe weld breakdown,and deletion improved
completed.

Keywords : Crude ethylbenzene
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Fire alarm at a certain company in Tainan City's Xinshi

District
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Abstract
At 04:02 on August 9, 2012, the Emergency Response Information Center's
Tainan team reported that Company XX in the Xinshi District suspected the
occurrence of an ammonia gas leak, and requested assistance with investigation.
After contacting the Tainan Fire Department, the Emergency Response
Information Center discovered that Company XX in the Xinshi District had a fire
alarm at 03:40 after a fire had started on the top floor; the fire had been put out,
and there were no injuries, but an ammonia gas leak was suspected and the
company requested support. The response team was mobilized on the basis of

support task no. 2, and arrived on the scene at 04:27.



The accident consisted of a fire started by lightning in ventilation
equipment made of fiber-reinforced plastic (FRP) on the roof and top floor of the
high-rise plant building. The fire was found to be already extinguished. The
equipment had been used to handle residual hydrogen and ammonia gas. The
plant management had already cut off the gas supply, and was continuously
blowing out the equipment with nitrogen.

The response team immediately conducted on-site hazard identification
tasks, and used a photo ionization detector (P1D) and four-function gas detector
(containing an ammonia sensor) to perform environmental monitoring to
determine the on-site concentration of ammonia. The ammonia gas detector tube
found an ammonia concentration of 25-50 ppm at a location 3 m downwind of
the equipment, and a stainless steel sampling bottle was used to preserve air
samples. An aspiration-type Fourier transform infrared spectrometer (FTIR) was
set up in a downwind location to perform environmental monitoring, and the pH
of waste fire water on the ground was 8. The response team recommended that
the plant set up a water line and use a mist to absorb the ammonia gas, and all of
roughly 10 tons of waste fire water were routed to the industrial park's water
treatment facility for treatment. An inventory of toxic chemical substances in the
plant was taken in conjunction with the Tainan Bureau of Environmental
Protection.

Keywords : (1) ammonia, (2) fire alarm at a factory in the Xinshi District,

Tainan (3) fiber-reinforced plastic
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Gas explosion at a certain paint manufacturing plant in

Bade, Taoyuan County
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Abstract

At 09:21 on July 16, 2012, a suspected accidental explosion caused by
combustible gas occurred at a certain paint manufacturing plant in Taoyuan
County, and three persons were injured at the scene. It was verified that this was
a toxic chemical substances handling site, and the response team set out at 10:20
on the basis of support task no. 2. According to the plant management, the
accident was the result of a gas explosion that occurred because of carelessness
on the part of personnel releasing pressure from over 20 400 milliliter canisters
containing dimethyl ether that constituted recovered and returned goods. While
three persons had been injured, there was no spread of toxic chemical substances,
the wastewater pH was 7, and waste fire water had been contained in the plant's
internal ditches. The response team collected two water samples. The area
affected by the explosion was approximately 33 square meters. The response
team completed an inventory of toxic chemical substances by 12:29, and the
Bureau of Environmental Protection took over supervision only subsequent

matters. The response team departed at 12:31.
Keywords : (1) gas explosion, (2) paint manufacturing plant
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Abstract
This was a Boron Trifluoride cylinder leakage accident happened inside

gas cabinet at one electronic company in Taoyuan County, original supplier
asked Taiwan Polygas (TPG) for emergent response help, although TPG
emergent response team rescue this cylinder from gas cabinet and put into ERCV
safely but due to it hadn’t well maintained normally this ERCV still leaking after
shipped it back to TPG Chu Nan plant, produced white fume, alerted by security
personnel to report the case to fire department but it was toxic accident instead of
fire accident so fire department handed over the action team leader to ERT of
EPA, fire department responsible for building water wall to separate leaking
source and downwind area to prevent situation getting worse, but some water
spilled to ERCV, so leaking gas reacted with water produced higher pressure gas
mixture caused ERCV cover burst out, ERT EPA transferred the leaking cylinder
into another ERCV, filled nitrogen to purge leaking gas out into wet scrubber,

continue monitoring pH and collecting waste water, then shipped out for



treatment.
No any person harm and no any environmental impact on this accident.

Key Words: (1)Boron Trifluoride~(2) Emergency Response Containment Vessel
(3) Self-Contained Breathing Apparatus ~ (4)Specialty Gas -
(5)Scrubber
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Leakage of a cargo container containing dimethylformamide

at a wharf at Kaohsiung Harbor
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Abstract

At 14:10 on December 29, 2012, the Emergency Response Information

Center, Environmental Protection Administration received notification from the
South Taiwan Maritime Affairs Center, Maritime and Port Bureau, MOTC that a
suspected leak of Ethel acetate had occurred from a cargo container at wharf no.
70 at Kaohsiung Harbor, and the Kaohsiung Harbor Fire Department requested
support from the toxic chemical accident response team. C response team
mobilized on the basis of support task no. 3 arrived at the scene of the accident at
14:55.

After consulting the on-site commanding officer, it was discovered that
the chemical leak occurred from a container on a container ship after another
ship had collided with the container ship berthed at wharf no. 70. Because the
status of the leaked chemical was unclear, response team personnel immediately
undertook an inspection of the ship with fire department personnel in order to
confront the situation of the affected chemical. It was confirmed that one 40’
chemical container containing polyurethane (PU resin, consisting of 30%
polyurethane and 70% dimethylformamide) and one ISO tank containing vinyl
acetate had been damaged. The ISO tank containing vinyl acetate had no leaks,
and the cargo owner consisted of the Mailiao plant of the XX chemical
engineering company. The PU resin container suffered severe damage, and the
cargo owner was the XX chemical engineering company. The PU resin in the
container had a total weight of 20 tons, and consisted of 100 drums containing 53
gallons each. In this container, 8 53-gallon drums containing PU resin ruptured
in the fall to the deck, and some drums fell into the sea. The response team
immediately conducted environmental monitoring tasks in the area employing a
photo ionization detector (PID). The PID displayed a value of 6.5 ppm one meter
upwind of the damaged container, and a value of 26.2 ppm one meter downwind

of the container. The chemicals were not detectable 10 meters downwind of the
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container, however. After conferring with the site commanding officer, company
personnel, and the Bureau of Environmental Protection, an overhead crane was
used to move the ISO tank containing vinyl acetate and the container containing
PU resin from the deck to the wharf starting at 16:10. Response team personnel
confirmed that the tank body of the vinyl acetate 1SO tank was undamaged, and
only the frame was damaged. Following an inventory, it was found that 63
53-gallon drums still remained in the PU resin container, of which three were
severely deformed or broken; one of these drums had a small leak. The response
team immediately placed the 53-gallon drum with the small leak in a 95-gallon
drum, which was then sealed. A portable gas chromatograph/mass spectrometer
(GC/MS) measured a dimethylformamide level of 0.4 ppm near the container
leak, and an aspiration-type Fourier transform infrared spectrometer (FTIR)
measured a dimethylformamide level of 0.9 ppm 15 m downwind. It was
recommended that the fire safety unit keep watch over the surrounding area, and
prevent unconnected vehicles and persons from entering.

Because some of the 53-gallon drums had fallen into the sea, a tugboat
was commissioned at 18:50 to salvage the drums, and 13 PU resin drums were
eventually salvaged and brought onshore. Three of the drums were found to be
leaking, and were sealed in 95-gallon drums. When GC/MS, FTIR, and PID
instruments were used to monitor the environment no detectable levels of
chemicals were found. Following on-site discussion among the response team,
shipping company, harbor fire safety team, the Kaohsiung Bureau of
Environmental Protection, and operating company, it was concluded that no
hazard remained at the site, and subsequent supervisory and handling duties were
handed over to the operating company, shipping company, and the Port of
Kaohsiung, Taiwan International Ports Corp.

Keywords : (1) dimethylformamide, (2) container leak, (3) ethyl acetate
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Fire alarm at a certain laboratory in Nangang District,

Taipei
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Abstract

When an electrical short-circuit in a closed-cycle aquaculture unit at a
certain laboratory belonging to an academic organization caused a fire alarm,
guards in the building immediately broadcast a message for all relevant persons
to evacuate. The academic organization's internal safety team was notified in
accordance with "Accident Notification SOP" and the Taipei Fire Department
and toxic chemical accident response team notified to assist with subsequent
handling and recovery actions.

After the Taipei Fire Department and toxic chemical accident response
team had arrived at the scene, they found that although the location was a toxic
chemical substance handling site, no toxic chemical substances were kept there,
and the fire had not spread to nearby laboratories. As a consequence, a water

-14 -



mist was used to extinguish the fire, which ensured that large amounts of water
spray did not cause water damage to research rooms on other floors. After the
fire had been suppressed, the toxic chemical accident response team used a PID
to monitor the area around the laboratory. After confirming that there was no
hazard, the Bureau of Environmental Protection was put in charge of overseeing
subsequent handling and restoration.

Apart from drafting its own accident notification SOP, the academic
organization affected by this fire also held regular fire safety and toxic chemical
substance emergency response drills. As a result, it was able to adopt response
measures and notify relevant responder units to take action within the shortest
possible time, which enable the impact of the fire and losses to be kept to a
minimum. Furthermore, the academic organization plans to continue to
strengthen fire safety and toxic chemical substance emergency response policies
to prevent the recurrence of similar incidents.

Keywords : (1) Fire alarm (2) accident notification procedures (3) emergency

response drills
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Waste fire alarm at a certain university in Yunlin County
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Abstract :

o

On June 24, 2013 at 5:06 p. m. (National Yunlin University of Science and
Technology) in the County, the garbage truck caught fire after picking up the
trash. The university’s environmental safety center notified Yunlin Fire
Department and the Environmental Emergency Response Team of the
Environmental Protection Administration in Yunlin (referred as the Response
Team) for assistant and technical support. For safety reasons, the garbage was
dumped on the ground to prevent continued smolder and damage. Then the
campus security guards isolated the area. When the fire brigade arrived, small
flames had started. Once water was sprayed on the fire, an explosion occurred
with white smoke. The fire brigade immediately stopped water spraying and then
used fire extinguishers instead, followed by inspecting the waste. The Response
Team monitored the environmental condition, including temperature of fire
locations and possible volatile organic chemical.

After a preliminary investigation, the responders estimated that the situation

was under control. It was suspected that water-reactive substances might exist in
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the waste. The campus staff and the Response Team members, dressed in Level
C protective clothing, began to investigate, collect, and separate the possible
hazardous materials. After examination, the potentially hazardous waste was
temporarily stored in waste bins. A post-incident meeting was held and
concluded with proper disposal of then wastes.

Keywords: Garbage truck, Fire, Water-reactive substances, Waste
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Accident involving escape of an unknown chemical in Sanxia

District, New Taipei
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Abstract

At 12:38 on July 07,2012, a chemical gas leak occurred at an illegal sheet

iron factory in Sanxia District, New Taipei, and two employees were sent to
receive emergency medical care. The Northern Taiwan response team
determined that the waste liquid consisted of methylene chloride using
solid-liquid phase IR analysis, and confirmed using GC-MS that the chemical
was indeed methylene chloride, which is listed by the EPA as a toxic chemical
substance. The team immediately sealed the chemical in question, and confirmed
that no hazard remained after using an FID to check the surrounding area. The
case was handed over to the Bureau of Environmental Protection to handle in
accordance with the results of liquid concentration sampling and testing results;
if the concentration is higher than the control limit, the case will be handled as
prescribed in the Toxic Chemical Substances Control Act.

Keywords : (1) methylene chloride, (2) chemical gas leak, (3) waste liquid
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Ammonia gas leak at a food freezing plant in Xizhi District,

New Taipei
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Abstract

ma

Early on the morning of January 20, 2013, a leak occurred in a liquid
ammonia pipeline at the plant, causing the release of ammonia gas. According to
personnel who remained to keep watch over the situation, the leak may have
been caused by failure to tightly close a valve on a liquid ammonia pipeline. The
responders initially used a water mist to absorb ammonia gas and reduce the
on-site concentration. The dispatched personnel confirmed that the leak was
occurring at the junction between the liquid ammonia pipeline and a pump. After
replacing a motor and washers along the leaking pipeline, the pipeline displayed
no further leakage, and no measurable ammonia gas concentration was detected.
The affected area occupied approximately 20 square meters, and no persons were
injured. The company assumed responsibility for all subsequent handling, and
the Bureau of Environmental Protection provided oversight to ensure that matters
were dealt with in accordance with regulations.

Keywords : (1) Ammonia gas ~ (2) leak
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