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 ATTITUDESATTITUDES
 AT HKUSTAT HKUST

“SEPO personnel are not to enter my lab unless they first notify me.  I do not
want them to snoop around in  my  area  without  my presence.”

“People need to exercise common sense when it comes to safety issues.   If
they get hurt,  it is their own fault for not exercising common sense.  How can
supervisors be responsible  for their stupidity?”

“Safety requirements are fine as long as they do not impact my operation or
slow down the progress of my work.”

“We take safety very seriously and we make sure all our employees understand
that  safety is a ‘must do’ in our unit.   We hold safety meetings  regularly  and
employees  are  reminded  of  safety requirements.  They will be given a warn-
ing if they don’t follow safety procedures the first time.  They will be fired if they
repeat the same offense.”

At an international arena such as HKUST, perhaps it is not uncommon to find
this great range in safety attitude.  However, for our safety management pro-
gramme to work, we must ensure that all members are aware of their safety
responsibilities and will fulfil their duties.   It is our expectation that regardless
of  personal opinions, everyone will comply with established safety policies
and procedures.  Furthermore, laws in Hong Kong now hold supervisors re-
sponsible for accidents if they are found negligent in fulfilling their safety man-
agement responsibilities which include ensuring that workers are informed of
the hazards of the job and are given sufficient information and training on how
to perform the task safely.  Penalties of violation can include fines and jail
sentences.

It is unlikely that a safety culture can be established over night.  Given sufficient
effort, it will evolve over time.  For a young institution like HKUST, all of us
must press on together to further establish this culture.  Everyone of us should
be  mindful of the advantages of complying with safety requirements and be
appreciative of the disadvantages of non-compliance which may include vari-
ous tangible losses of health, life, property, and the intangible losses of reputa-
tion and opportunities; as well as the incurring of legal liability and the inflic-
tion of psychological harm.  We must all join effort to reach a stage when each
of us will consider safety as a second nature in everything we do and that safety
becomes an integral part of all functions at HKUST.  This is not an impossible
dream; organizations such as DOW and Dupont which conduct excellent tech-
nical work also have excellent safety record.  It takes strong commitment and

Through our interaction with members of our campus community, SEPO staff
members have come across a wide range of attitudes towards safety manage-
ment.  Here are some sample conversations which reflect varying attitudes on
safety and safety management    at  HKUST:

“We require all our students to conduct a risk assessment of their projects so
that they can get into a habit of thinking and managing safety.”

“Our responsibility is not only to teach the students how to do things but also
how to do them safely.  Our goal is to enable them to bring this knowledge to
the community and to help improve Hong Kong’s poor safety performance.”

“I am surprised that HKUST has such stringent safety requirements.  One of the
reasons for me to come to Hong Kong is to get away from the overly demanding
US safety requirements.”

“We do not need to co-operate with SEPO, they will only bring trouble.  Don’t
tell them anything about our operations.”
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dedicated effort from all involved.

Judging from some of the above-listed comments,  we need to continue to
convert the attitudes of some of our colleagues so that they, too, will support
and implement our safety programme whole-heartedly and  will  work hand-in-
hand  with  us  to achieve  the common goal of maintaining a safe work and
study environment.
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cabinet can meet this criteria.

4.      The cabinet must be labeled with a regulation sign as described above.

There are standard commercial laboratory chemical storage cabinets available
from CLS, for either corrosive or flammable chemicals, and these will meet the
chemical waste storage requirement.  These are painted with an inert, corrosion
resistant paint, and are available in full size (45 gal), 1/2 size (30 gal), or in the
benchtop or under bench style (15 gal).  They also have spill containment built
into the bottom of the cabinet.  The two smaller cabinets described above fit the
Enviropace 20L containers quite snugly, and require removal of the 20L container
to add waste liquid.

The standard HKUST laboratory furniture under-bench cabinets also meet the
waste storage requirement, and these only require the addition of vent holes and
the regulation chemical waste sign.  Spill containment for these cabinets can be
met by the use of plastic containers available commercially in Hong Kong (contact
SEPO x-6456). However, currently available spill containers will only allow up
to 2, each, 20L containers within the cabinet.

Every waste generator at HKUST should adjust the chemical waste storage
conditions in their laboratory(ies) to meet these guidelines.  If these conditions
are met, then the waste generator is in compliance with the chemical waste
control laws in Hong Kong.  SEPO is always glad to provide assistance if anyone
has questions on the issues of hazardous waste.

The Hong Kong EPD recently conducted an audit of  HKUST in regards to
compliance with the Waste Disposal Ordinance (Ch. 354) Waste Disposal
(Chemical Waste) (General) Regulation (September and November 1996).  The
results of that audit showed that representative laboratories were in violation of
certain criteria of the regulation.  In order to bring the university into compliance,
we request that you ensure that the following conditions are met within the
laboratories of your department.

For waste storage within a laboratory (Work Area) where there is less than 50
liters of chemical waste in temporary storage:

1.    The standard 20L Enviropace containers must be kept within a separate
spill containment tray.  The tray must be able to contain at least 20% of
the waste liquid volume.

2.   The location of the Enviropace chemical waste containers in each laboratory
must be identified with a regulation chemical waste sign, specifically,
red English words and Chinese characters at least 6 cm in height on a
white background (see attachment 1).

For waste storage within a laboratory (Work Area) where there is greater than
50 liters of chemical waste in temporary storage:

1       The 20L Enviropace containers must be kept within a storage cabinet. The
cabinet must contain adequate spill containment for 20% of the volume
of the stored waste.  The waste types must be separated by physical barriers
within the cabinet to prevent mixing of any waste types that might react
together.  Appropriate spill containment trays meet both of the above criteria.

2.   The cabinet must only be used for chemical waste, i.e., no reagent chemicals
can be stored within the cabinet.

3.      The cabinet must be ventilated.  Vent holes at the top and bottom of the

Hazardous
Waste Storage

Hazardous
Waste Storage

HOW TO CONTACT
SEPO

Ext E-mail

  SEPO General Enquiry 6513 SAFETY

  Occupational Hygienist Mr. John Rosen 6509 JDROSEN

  Environmental Engineer Dr. Pete Swearengen 6510 EOPETE

  Safety Engineer Mr. T S Li 6511 EOTSLI

  Health Physicist Dr. Paul Chan 6535 EOMWCHAN

  Feel free to call any of us or send us an E-mail if you have specific safety

  or environmental related questions.
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RC’s Experience in SafetyRC’s Experience in Safety
of the Centre. RC also holds the view that not all accidents can be avoided, thus
one cannot be held liable for accidents; however, the proper handling of a potential
accident so that the impact is absolutely minimized is demanded from all RC
employees.

Among the practices we feel important are:

(1) Safety orientation for all new laboratory users. Annual re-orientation
for all laboratory users occurs in September.

(2) Attendance at SEPO training courses for users and office workers.

(3) Monthly safety meetings for all lab users. Bi-annual safety meetings
for office workers.

(4) A mandatory annual all-hands meeting conducted by the Director
and the Departmental Safety Officers. Review of the previous year’s
experience and specialized topics are discussed in these meetings.

The goal is to make safety a part of our culture so that safety is practiced on a
continuous basis, thus achieving zero accidents at or off work.

by Dr Ming Fang, DSO of RC

In 1996, SEPO honoured several exemplary Departmental Safety Officers (DSOs)
by presenting them with the Outstanding DSO Award. Dr Ming Fang of the
Research Centre (RC) was one of them. Apart from sharing in person some of
the safety experience of the RC during the ceremony (see the June 1996 issue
of Safetywise), Dr Fang also prepared this article for Safetywise. We will continue
to invite DSOs and departmental management to share their opinion and
experience on departmental safety programmes.

Research Centre’s laboratory environment is somewhat unique in that we have a
variety of programs which are vastly different in nature. For example, the catalysis
research deals with toxic gases such as carbon monoxide and acid gases, while
field work in the remote hills on Lantau Island is often required with the Windshear
project. One of the problems with the latter is snakes. The biological researchers
cover a wide range of studies from ecological field work in coastal areas to
subcellular characterization in the laboratory. Getting trapped in mud flats and
exposure to toxics and carcinogens are some of the hazards encountered.

RC adopts the philosophy that every one in the organization is responsible for
the safety of oneself and each other, and it starts with the Director down to the
summer part-time helpers. The Director is ultimately responsible for the safety

Safety Training — The Next
Generation

Safety Training — The Next
Generation

Starting from the Spring 97 semester, those of you who use the laboratories at HKUST will receive a new safety training tailored to our specific laboratory
environment. However, this time you do not need to worry about reserving seats for the class, or going to the designated classroom on a specific date and
time. The training will be available any time you like through the campus computer network! You can access the training programme at a time convenient to
you, proceed at your own pace, repeat any section any time, and you can go through the program in segments. This safety training programme is also
available both in English and Putonghua.

This new computer-based training (CBT) is called HKUST SAFETY ORIENTATION FOR LABORATORY USERS. It contains in a multi-media and interactive
format, descriptions of important safety features of HKUST laboratories, lessons learned from previous laboratory accidents, specific requirements for lab
workers engaging in high risk operations. At the end of the programme, there is an interactive test, consisting of 10 multiple choice questions. The test result
will be recorded automatically to document that you have taken the training.

For the time being, the CBT programme will be available on the Macintosh platform. You can use the Macintosh machines in any of the campus computer
barns. For other details about this CBT programme, please refer to the instruction memo which will be sent to all departments with laboratories.



Page 4 Safetywise

A Review on Fire Safety in HKUSTA Review on Fire Safety in HKUST

  Fire Protection and Suppression

Besides making our best efforts to prevent a fire from happening, we
also need to prepare for possible fire incidents by means of fire service
installations which are regarded as more reliable.

It has been fortunate that the University was built at the time when the
fire safety requirements and building codes are much more stringent
than that at the time when the Garley Building and other old commercial
buildings were built. In compliance with these requirments, the University
is equipped with modern fire service installations, including heat and
smoke detectors, automatic sprinkler systems, fire hydrants, fire alarm
and PA systems, fireman’s lifts, proper compartmentation, etc.

The fire service installations in our buildings should be able to give
early warning to the occupants and to confine the growth and spread
and, hence, the damaging effect of a fire. In order to ensure that the
systems will be functioning properly when needed, these systems are
routinely tested and maintained by the Estate Management Office.

Besides fixed fire service installations, all laboratories, workshops and
many other areas are also installed with manual fire fighting equipment
such as fire extinguishers, fire blankets and sand buckets. Hosereels
are also installed at appropriate locations for use by the occupants.
These equipment are very useful for prompt extinction of a fire even
before it is big enough to activate the automatic systems.

To enable these manual fire fighting equipment to be used effectively,
regular training sessions have been conducted by SEPO to provide
users hands-on knowledge in operating this equipment. In fact, in a
number of incidents, some lab users were able to use fire extinguishers
to put out small fires accidentally caused in the course of their activities.

  Fire Evacuation

The objective here is to preserve precious human lives in the event of
fire by evacuating people from affected areas promptly and in an orderly
manner. It would be a totally different story if all the occupants in the
Garley Building could have got out of the building in time.

In order to achieve the objective in fire evacuation, there needs to be a
well established fire emergency procedure which is made known to and
understood by the occupants in the building, so that they know what to

The Garley Building blaze has stunned the whole of Hong Kong
community and makes people seriously question the fire safety in their
workplaces. The purpose of this article is to review how fire safety is
being managed and assured in HKUST.

Fire safety in HKUST is being managed in three aspects, namely: fire
prevention, fire protection/suppression, and fire evacuation. The efforts
made in each of these aspects will supplement or complement with the
others. How well these aspects are being managed determines how
safe we are protected from fire hazards.

  Fire Prevention

The objective here is not to have a fire in the first place. This is the most
positive and desirable approach in fire safety. However, it is also a very
difficult objective to be achieved in view of the complex nature of activities
in the University, and it has to rely on the efforts by everybody in the
University.

To prevent a fire from happening means to carefully control the use of
heat sources and combustible/ flammable materials (fuel sources).

Good housekeeping is an important effort needed to prevent fire. Good
housekeeping means keeping work areas tidy, especially with
combustibles and flammables properly and securely placed away from
heat sources, such as inside safety cans, safety cabinets and appropriate
dangerous goods stores.

As far as heat sources are concerned, there are a lot of work activities
in HKUST involving fire, including experiments in laboratories; welding
and other hot works in workshop and construction activities, etc. One
well defined control in this aspect is the “Hot Work Permit” procedure
stipulated in the HKUST’s Safety and Environmental Protection Manual.
The Procedure controls hot work activities mainly in construction
,including rennovation and re-decoration, to ensure that appropriate fire
safety precautionary measures are in place before, during, and after
hot work activities. For more permanent workplaces, such as laboratories
and workshops, measures of a more permanent nature should be taken
to ensure that any burning processes will be conducted in a safe manner.

We have to rely heavily on management in charge of the workplaces to
ensure the effectiveness of fire safety. SEPO staff members also help
by inspecting workplaces regularly and offerring assistance on
recommending appropriate safety measures.
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do and where to go in the event of fire. There also needs to be clearly
indicated and unimpeded fire escape routes capable of discharging
people away from the affected areas to safe places as soon as possible
without causing panic.

The awareness and alertness of building occupants to fire alarm signals
and their readiness to evacuate are also very important to ensure their
safety.  We do have an established fire evacuation procedure in HKUST.
This procedure is written in the HKUST Emergency Procedure booklet.
To ensure that everybody in HKUST understands the procedure, it is
also promulgated to the university community by other available means,
such as by all staff e-mails, SEPO Home Page, Safetywise, the
Handbook for students, and in fire safety training courses.  Some
departments have also posted the procedures at their workplaces.

Fire drills are organized regularly in the administrative and academic
buildings as well as student quarters. The purposes are to provide people
opportunities to practise fire evacuation and to heighten people’s
preparedness for fire incidents to ensure smooth evacuation in the event
of fire. Appropriate enhancements in fire evacuation arrangement can
also be made according to observations made during fire drills.

As far as fire escape routes are concerned, the campus buildings are
designed and built in compliance with the stringent fire escape
requirements set down by the Hong Kong Building Code. In fact, in
some areas, the provisions even exceed the requirements. To ensure
that people inside the building can easily find their way out in case of
emergencies, additional directional signs have been installed at
appropriate locations. Many departments have also posted up floor plans
showing the most appropriate escape routes at prominent locations for
people’s reference. However, fire escape routes can easily be impeded
by building users and must be carefully managed and
controlled.onclusion

We hope that this article would give readers better ideas on how the fire
safety objective can be achieved and their roles to help achieve this
objective. With the advance fire service installations in our buildings
and the efforts made by our fellow employees, the fire risk in HKUST
can be regarded as low compared with many other work places and
premises in Hong Kong. However, there is no room for complacency in
safety.  There are areas in fire safety where improvements have yet to
be made, and continous efforts by all of us are necessary.

Your Efforts to Ensure
Fire Safety

Preventing Fire

• Keep your work area tidy.

• Do not keep too much flammable materials in your

work areas.

• Be extreme careful when working with naked flames

and heating devices such as hot plates.

• Keep flammables and combustibles far away from heat

sources.

• Maintain good ventilation when conducting hot works.

• Handle flammable liquids and gases carefully. Prevent

spills and accumulation of excessive flammable

vapours/gases.

• Store flammable liquids in safety containers and safety

cabinets.

• Do not overload electrical power supply.

• Use up to standard electrical equipment.

• Report fire hazards.

Ensure Effectiveness of Fire Protection / Suppression

Installations

• Keep fire/smoke door close.

• Do not block hosereels.

• Do not stack materials too high up against sprinklers

(maintain at least 450 mm clearance).

• Do not interfere with fire service installations.

• Learn how to use hosereel/ fire extinguishers/ fire

blankets.

Prepare for Evacuation

• Study the fire emergency procedures.

• Know the fire escape routes (at least two alternative

routes) in your work areas. Check the conditions of these

routes periodically.  Report any obstructions.

• Maintain clear fire escape routes.

• Do not block / lock fire exits.

• Participate in fire drills.

• Respond to fire alarm and PA announcements.
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Safety Improvements In 1996Safety Improvements in 1996
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Health and safety inspection is a part of the SEPO Safety Field Team’s
routine duties. In 1996, we conducted 1,237 inspections in the University.
A total of 399 safety deficiencies reports (SDR) were issued to alert
concerned parties to take corrective actions. Table 1 below shows the
classification of safety deficiencies in lab areas and non-lab areas,
respectively.

Table 1 :   Classification of safety deficiencies in 1996

Classification Lab Areas Non-Lab Areas

Chemical Safety        77             26
Construction Work        10             30
Electrical Safety        42             95
Fire Safety        59            181
Occupational Health        10              3
Laser Safety         7              0
Machinery Safety        16             20
Noise         1              8
Radiation Safety         1              0
First Aid Kit        22             25
Food Hygiene         0             71
Housekeeping        54           143
Personal Protective Equipment         2             18
Biological Safety         1              0
Others        30             40

Findings and observations, revealed that
violations of fire safety, electrical safety, and
poor house keeping are most common
problems in both lab areas and non-lab areas.
Violations related to chemical safety, such
as improper storage of chemicals, are also
frequently observed in lab areas.  Through
our inspection programme these safety
deficiencies and violations were identified
and corrected and therefore did not lead to
any bodily injury or property damage.

In order to improve safety in workplace, we
need to be ernest in our safety effort to prevent
accidents.

“Safety is everyone’s responsibility”. All
users in the University should take
reasonable and practicable approaches to
prevent accidents and to protect themselves
and other users.
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Incident One

Last November, a lab worker performed an experiment which involved the heating
of N,N-Dimethylformamide (DMF), a chemical with evidence of mutagenicity
and carcinogenicity.  The procedure is normally conducted in a fume cupboard
since a small amount of DMF vapor, which is toxic and has a strong odor, would
be produced .  However,  the fume cupboards in that lab were occupied by other
experiments at that time.  Considering that the scale of the experiment was
rather small, using only several milliliters of  DMF, the student decided to perform
it on the open bench-top.  He kept the lab doors closed to try to keep the odor
from escaping his lab.  The experiment went on for some time, and when it was
finished, the student left for dinner.

In the evening, another lab worker came to work in the same lab.  He did not
know about the DMF experiment in the afternoon.  When he entered the lab, he
immediately noticed a strong smell which he thought was some kind of amine-
compound, which is toxic.  He found the smell was still coming from a experiment
set in a heated water bath.  He shut off the water bath and activated the emergency
ventilation button in the lab.
With the activation of the Emergency Ventilation, the security control center
evacuated all personnel from the entire 7th floor.  SEPO emergency response
team was called in to evaluate the situation.  Since the exact nature of the incident
could not be readily determined and it took some time to locate the people
responsible for the experiment in question,  the entire 7th floor was closed down
for approximately two hours.

Lessons learned and comments.

• Procedures involving volatile and toxic chemicals must be handled
in the fume cupboards.  Supervisors are responsible for ensuring
that all chemical handling activities under his/her management are
done according to established procedures.

• It should also be  mentioned that the  response by the second  lab
worker was correct and commendable.   When there is a suspected
leak of toxic chemicals, activate the emergency  ventilation system
immediately,  report it,  and  leave  the  affected  area .   Do not put
yourself at risk.
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Incident Two

One evening in last October, a lab worker took a bottle of Acrylamide solution
from the refrigerator and put it onto a hot plate, intending to heat it up.  The
bottle was a regular 500ml  brown glass bottle which cannot withstand much
heat.  Upon heating it broke, and the contents was spilled onto the hot plate,
creating a cloud of steam.  Knowing that the acrylamide monomer is neuro-toxic
and carcinogenic, and that the room was filled with the steam from the acrylamide
solution, the student activated the emergency ventilation button in the lab.

Following standard procedure, the security control center evacuated all personnel
from the affected floor and called in the SEPO emergency response team to
clean up the spilled chemical.  It eventually took three hours to return the affected
floor to normal.

Lessons learned and recommendations:

• Beakers  and  flasks  found  in  laboratories  are  usually  made  of
borosilicate glass, the most common brand is Pyrex.  Borosilicate
glass is expensive but it is resistant to thermal shock since it has a
relatively low thermal expansion coefficient ( 3.3 x10-6 /C ).  Regular
bottles and containers  are mostly made  of inexpensive  soda  lime
glass,  which  has  a  relatively  high thermal expansion coefficient
(9.2x10-6 /C).  They can easily break when subject to temperature
shocks, so they should only be used as containers, not as vessels
for heating.

• Always use the correct ( preferably the best ) equipment for the job.
( Pyrex container and a water-bath in this case )

• Allow enough time for preparation before conducting an experiment.
Never rush an experiment by turning up the heat.

• When toxic chemicals are involved,  allow as wide a safety margin
as possible.

Incident Three

One morning in November,  as a lab technician was checking the chemical cabinets
in the labs, he was surprised to find several bottles of chemicals in a cabinet not
designated for chemical storage.  He did not know about the chemicals until
then and did not know who had put the chemicals there.  There were 2 bottles of
concentrated hydrochloric acid, one bottle of concentrated nitric acid,  one bottle
of concentrated sulfuric acid, a bottle of ethyl alcohol and a bottle of glycerol-all
about one liter in size.  The caps on some of the acids have deteriorated probably
due to long neglect, and leakage was evident on some of the bottles. The inside
of the cabinet was also rusted.
The SEPO emergency response team was called in to help dispose of the

chemicals. Wearing chemical protective clothing, face shields, and respirators,
SEPO officers first prepared spill control equipment in the area in order to contain
any accidental spills.   They then removed the organic chemicals from the cabinet.
After that, they slowly poured the concentrated acids, one by one, into chemical
waste containers already half  full of water.  The empty bottles were then rinsed
and disposed of separately.

It turned out that these chemicals were left by a past graduate student who had
already graduated and left the University.

Lessons learned and recommendations

• Chemicals  can be dangerous.  They  must  be  properly stored in
designated chemical storage areas.

• Incompatible  chemicals  must  be  stored  separately   to  prevent
accidental contact. The list of chemicals in this case actually includes
all  the ingredients  needed for making high explosives and rocket
fuels.  Imagine what could happen if they actually come in contact.

• Periodic checks and proper documentation on chemical inventories
are  requirements for  every lab.   Try to  minimize  the  amount  of
chemicals purchased.  Disposing of surplus or unwanted chemicals
can be very complicated and costly.

• Lab workers should be required to clean up reagents that they use
after each project, or before they leave the department/university.
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