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Original Report:

1. General Information
Name of the Disaster:

2014 Kaohsiung Gas Explosion
Date & Place of Occurrence:

July 31 — August 1, 2014 in Kaohsiung City, Taiwan. On 31 July 2014 at 8:46 pm, citizens
reported that they smelled gas and saw white smoke coming out of manholes near Kaisyuan 3rd Road and
Ersheng 1st Road in Cianjhen District. The explosions occurred at 11:57 p.m. on Yisin Road, Ersheng
Road, Sanduo Road and Guanghua Road.

Figure 1 has been deleted due to copyright protection
Figure 1 Kaohsiung City, Taiwan
Source: http:// commons.wikimedia.org

Figure 2 Location of Explosion in Kaohsiung City
Source: Adopted from Civil Affairs Bureau, Kaohsiung City Government (http://cabu.kcg.gov.tw)

Figure 2 has been deleted due to copyright protection
Figure 3 Petrochemical Facilities, Pipelines and Explosion Area, Kaohsiung City
Source: Adopted from Google Map

Amount of Damage:

The event caused 32 deaths, of which 7 were firefighters, and 321 injuries. An additional 32,968
households and 83,819 people were impacted due to the damage to residential buildings and lifeline
systems as roads, electrical power, water distribution, telecommunication, and natural gas pipelines.
Cause of the Disaster:

The direct cause of the explosion was the ignition of propylene, which is colorless and flammable
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gas. Due to the lack of regular examination and maintenance, the propylene pipelines owned by the
petrochemical factory LCY Chemical Corporation (LCY; Chinese: 75 48{L£: T .3£) corroded and
started to leak. While the China General Terminal and Distribution Corporation (CGTD; Chinese: #Ei&
&) transported propylene through the pipes to LCY, both CGTD and LCY had detected abnormalities
in gas pressure before the explosion. However, both companies failed to follow standard operational
procedure, which required them to stop gas transportation and search for the cause of the pressure
abnormalities. The leak filled the underground sewage system with propylene, which eventually exploded.
While investigating the cause of explosion, it was discovered that, when the Kaohsiung City Government
built underground box culverts in 1991, government personnel did not inform the petrochemical factory
that it needed to relocate the pipes. Due to the inappropriate installment and lack of maintenance, the
pipes corroded, which lead to the lead and subsequent explosion.

2. General Question:

Please provide a summary of how the country responded to the disaster on a separate sheet.
Initial actions

On 31 July 2014 at 8:46 p.m., after citizens detected and reported abnormal gas leakage, the Fire
Department of Kaohsiung City deployed firefighters to the area. The smell of gas and white smoke was
detected coming out of manholes near Kaisyuan 3rd Road and Ersheng 1st Road in Cianjhen District. The
Fire Department deployed 58 firefighters, formed an emergency command center at that location, and
informed the Policy Bureau to regulate the traffic that traveled through the area. While spraying water, as
is the standard procedure for dealing with natural gas leaks, the Fire Department requested the Toxic
Materials Emergency Response Team of Environmental Protection Agency, Executive Yuan to identify
nature of the gas that was leaking out of the manholes.

Before arrival of the Toxic Materials Emergency Response Team, the Fire Department
informed other related City agencies, and the natural gas companies, petroleum corporations, and
petrochemical factories to come to command center and search for source of the leak and identify the
nature of the gas. However, all of the agencies and companies contacted informed the Fire Department
that the leak was not their responsibility. The Fire Department continued to receive reports of gas leaks
and minor explosions in the area. In response, the Fire Department deployed additional firefighters to the
scene.

The Toxic Materials Emergency Response Team arrived to the scene at 22:33 p.m. The response
team determined that the gas was propylene at 23:55 p.m. Just four minutes later, at 23:59 p.m., and with
first responders already working on the scene, a series of massive gas explosions occurred.

Emergency Response

0:03 a.m. on 1% August, the Emergency Medical Operation Center was activated to provide
emergency medical services.

0:30 a.m. the Kaohsiung City government launched the Emergency Operation Center, with Mayor
Chen Chu (B#i%4) as the commander. By this time, the Kaohsiung City government had: 1) setup the
command post near to the explosion site; 2) appointed Ersheng Hospital as the emergency medical center;
3) established 8 shelters for residents who lived in the area; 4) called upon emergency search and rescue
resources within and outside of the city for assistance; and 5) required all the gas, petroleum and
petrochemical companies who owned underground pipelines in the explosion area to station in the City
Emergency Operation Center and investigate the cause of explosion.

01:00 a.m. The central government launched the Central Emergency Operation Center, with the
Minister of Economic Affairs Ministry, Chang Chia-Juch (#£ZZ#1), as the commander. The Department
of Defense had also deployed army personnel to assist with the search and rescue tasks.

2:15 a.m. The Kaohsiung City government found the records of abnormal pressure related to the
4-inch propylene pipeline, and in response to the public’s concerns, proceeded to identify the cause of the
explosion.



3. Specific Questions

A.

Was there any remarkable disaster response from the private sector, such as private companies,
NPOs, and NGOs, along with response from the central and local governments?

Taiwan High Speed Rail Corporation launched a special project to offer not-for-profit
organization volunteers and search and rescue team members free train tickets to Kaohsiung City
for emergency response and relief tasks. The project started on 1% August and ended on 31*
August. During this time, they provided more than 5,000 tickets to 80 organizations.

Tzu-Chi Foundation, the largest faith-based charity foundation in Taiwan, mobilized more than
40,000 members to provide disaster relief services. The services include shelter, the provision of
food and drink, medical care, mental care, and evaluated the damage to residential buildings.
Taiwan Semiconductor Manufacturing Company (TSMC), one of the largest semiconductor
manufactures in the world, decided to rebuild and restore the infrastructure and residential
buildings that were damaged by the explosion. While most of the business contributed to the
disaster relief by donating money and supplies, TSMC coordinated their own professional
engineers and construction partners to rebuild the damaged roads and residential buildings for
free. TSMC contributed 4,000 personnel and provided services to 361 households.

Was there any remarkable disaster response from the general public, such as local residents,
students, and volunteers?

As explosions occurred, most of the people were rescued by their neighbors. For example, a
manager of the local store rescued injured pedestrians and hosted them in his store. Several local
hotels voluntarily offered rooms and space to the affected residents, first responders, search and
rescue teams, and medical personnel. Some hotels even offered the space to store the dead bodies.
Volunteer fire fighters, search and rescue teams, and individuals from all over Taiwan went to
Kaohsiung to provide emergency response, relief, medical care, and cleanup tasks.

There were internet users (gOv.tw ZRIFEAF) who voluntarily built a website to provide
information related to the explosion. When the incident occurred, the information was not
organized and scattered among different media and sources. A group of internet users collected,
sorted and posted all the related information, such as the location of explosion, shelter, medical
center, government’s relief measures, and available assistance resources. The website allowed the
public to quickly access the needed information and coordinated and matched the demand and
supply of resources.

Was there any cooperative response to the disaster between the public sector, private sector,
and/or the general public?

After the explosion, the public donated money and supplies to the Kaohsiung City government.
These funds were used to assist the victims and to cover the costs of restoring and recovering
from the damage. The amount of donations reached NT$ 4.5 billion (US$ 15 million).

During the emergency response phase, the Taiwan Red Cross worked with the Kaohsiung City
government to provide supplies, including blankets, sleeping bags, towels, water, and food, which
were needed in the shelters. The Taiwan Red Cross also teamed up with the Taipei City
government’s search and rescue teams to support the onsite rescue tasks. The Taiwan Red Cross
also engaged in the long term recovery projects, which including assisting the victims’ with living
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expenses, child care and education, elderly care, and the restoration of school buildings. It also
worked with the Teach Chang Foundation to provide consulting services to the victims, first
responders, and those who witnessed the incident and needed the mental support.

D. Was there any countermeasure against or preparation for the disaster beforehand? If applicable,
please include assumed reasons why the countermeasure/preparation did not work effectively.

At that point, there were no specific countermeasures or preparations for the explosion
incidents caused by propylene. According to the Disaster Prevention and Protection Act, the Ministry
of Interior is responsible for general massive explosions, the Ministry of Economic Affairs is the
authority-in-charge of public gas and petroleum pipeline related disaster events, and the
Environmental Protection Agency is in charge of disasters related to toxic chemicals and materials.

Interestingly, none of the ministries and agency had included propylene explosions in their
disaster prevention and response plans. The Ministry of Interior mainly focuses on general fire
incidents. The Environmental Protection Agency did not define propylene as a toxic chemical
material. The Ministry of Economic Affairs is considered the authority-in-charge for explosion
incidents in Kaohsiung because it manages and regulates the use and maintenance of petroleum
related facilities. However, the Ministry of Economic Affairs did not include the propylene pipelines
as part of its regulatory and disaster management plan, because propylene is classified as
“petrochemical materials” which is a byproduct of petroleum and it is not petroleum.

E. Were there any criticisms to disaster response of the central/local government from the private
sector, the general public, and/or other countries?

e Both the central and city governments were criticized for their failure to prevent the incidents
from happening. In Taiwan, the petroleum industry is regulated and managed by the central
government. Although the petroleum factories and facilities are located in Kaohsiung, the
business is managed by the Ministry of Economic Affairs. As the incident was unfolding, the City
government claimed that the central government had failed to ensure public safety. At the same
time, the central government claimed that it was the Kaohsiung City Government’s responsibility
to monitor and manage the pipelines running within the city boundaries. The debates between the
central and the city government brought this incident into the realm of political conflict. It also
revealed the lack of awareness and management practice toward the hazardous materials related
disasters in Taiwan.

e The Kaohsiung City government was criticized by the public for its failure to identify the cause of
the explosion. The City government did not identify which pipes were the source of the leak until
more than two hours after the explosion. The City government was supposed to know about all of
the pipes that ran underground in the city. However, the maps of underground pipelines were
managed by multiple agencies and were not updated and coordinated. The lack of coordination
within the City government was considered as one of the reasons for delay in identifying the
cause of incident.

e There was criticism of that firefighters lacked training and protection. Fire fighters, as the first
responders to all kind of incidents, were not prepared to handle disasters such as propylene
explosions. Before the nature of the gas was identified, fire fighters sprayed water to dilute the
gas, which is the standard procedure to deal with natural gas leaks. However, since propylene
doesn’t dissolve in water, the water would not ease the risk of explosion. Rather, the water helped
to the propylene to spread across a wider area. In this incident, several fire fighters were killed or
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injured by the explosion. It is believed that the fire fighters were sacrificed due to the poor design
of emergency response system toward petroleum materials related incidents.

Is there any countermeasure and/or preparation that has been or is going to be made for future
disasters after the disaster?

Government officials now recognize that there is a need to build a platform that can coordinate
the management of all the underground petroleum pipelines in Kaohsiung. After the explosion,
the Ministry of Economic Affairs invited fire, labor safety, environmental protection and
construction related government agencies at the central and local levels to thoroughly investigate
and map out the underground petroleum pipeline system in Kaohsiung City.

According to current regulations, Taiwanese companies are only responsible for public safety
issues that fall within their factory facilities. The Ministry of Economic Affairs plans to revise the
Factory Management Act to mandate that companies manage and secure their pipelines that run
outside of their main factory facilities. The Kaohsiung City government, however, has indicated
that this will not guarantee public safety. Public safety can only be maximized if: 1) petroleum
facilities and pipelines are relocated outside of the city; 2) the central and local governments have
their responsibilities for disaster preparation and response related to petroleum facilities and
pipelines clarified; and the relevant stakeholders agree on how to share costs related to the
management of petroleum facilities and pipelines. At present, the revision of Factory
Management Act is still under consideration.

The Kaohsiung City government has decided that petroleum pipelines and facilities should not be
located in residential and business areas. The Mayor of Kaohsiung City, Chen Chu, urged the
central government to create a Petroleum Industry Special District and relocate all the petroleum
facilities into the designated district. Currently, the central government is still evaluating the
feasibility of relocating the petroleum facilities.
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