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This article is excerpted from the Safety and Environmental
Protection Office Annual Report 1995 to be produced by SEPO.
This report will document current status of the HKUST safety and
environmental protection programs, and the achievements of
SEPO in the previous year.  If you are interested in this report,
please contact our office.

A total of 118 campus accidents were recorded by SEPO in 1995.
Among these, 42 involved injury of staff members of HKUST; 52
involved students; 12 are contractor cases, while the remaining 12
involved staff dependents or visitors (Figure 1).

Fatal Accident in April

A toxic chemical spill in one of the Chemistry laboratories resulted
in the death of a graduate student. Details of this unfortunate
accident have been published in separate investigation reports
and will not be discussed in further details here. A Research
Assistant and another student were also injured, and these injury
cases are counted as individual cases for the purpose of accident
statistics.

Accidents Involving Staff
Members

Out of the 42 staff accidents, 37 of them were work (35) or research
(2) related.  For the other 5 accidents, 3 occurred while the staff
members were engaged in sports, 2 occurred when staff were
traveling (Figure 2).

Of the 37 work or research related accidents, the majority (12)
involved staff of Office of Laboratory Services (OLS). Estates
Management Office (EMO) had 11, Student Affairs Office (SAO)
had 4 staff accidents, Chemistry and Chemical Engineering each
had 2, while 6 other departments/offices each had 1 staff accident
(see Figure 3).

Accidents Involving Students

A total of 52 accidents involving students were recorded. There
were 6 accidents related to academic activities. Sports-related
injuries accounted for 30 cases. The rest resulted from traveling or
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other activities. The causes of student accidents were summarized
in Figure 4. It is noteworthy that almost 60% of student injury cases
were due to sports activities.

Among these accidents, particular attention is drawn to those
related to academic activities. These accidents are described
below:

1. In January, a Chemistry student was injured by sharp edges of
the micro-film viewing machine in the Library.

2. In April, a Chemistry post-graduate student was injured by a
glass funnel that broke when he was trying to penetrate a
septum with it.

3. In April, a Chemistry post-graduate student inhaled a significant
amount of methacrylic anhydride and acrylic chloride that were
spilled in the laboratory, this student later passed away due to
this exposure.

4. In the same accident, another Chemistry student was also
slightly affected by the chemicals. She was admitted to the
hospital for observation and discharged later.

5. In April, a Biochemistry post-graduate student was injured by
a broken pipette.

6. In December, a Biochemistry student punctured his finger with
a syringe containing partially polymerized acrylamide.

Accident Rates

The following formula is used to calculate Accident Rate, which
can then be used for comparison purposes (i.e., among similar
tertiary institutions, or, when significant, among departments):

The average number of University employees in 1995 was 2389.5
(an average of staff numbers on 31/12/94 and 31/12/95).  The
work-related accident rate was therefore 15.5, i.e., 15.5 accidents
per every 1000 University employees in 1995. This rate is
relatively low, compared with, for instance, a rate of 60 per 1000
reported by the Universities’ Safety Association, which summarizes
the 1994 data from a group of 59 UK universities.

The average number of student in 1995 was 5608.5 (an average of
student numbers on 31/12/94 and 31/12/95, including
postgraduates).  The rate of study-related accidents was 1.1, i.e.,
1.1 accidents per every 1000 students in 1995.  This rate again
is lower than the 5.3 per 1000 reported by the Universities’ Safety
Association for UK universities 1994.

Table 1 listed the accident rates from 1993 to 1995.  Although it
appears that the staff accident rate increased for two years, it is
important to point out that internal comparison will become
meaningful only after at least a few years, when an average
“baseline” rate and a “normal” fluctuation range can be defined.
Another factor which might have contributed to the higher rate is
improved accident reporting.

Accident Rate = –––––––––––––––––––––––––––––––––––––––  x 1000Total No. of Work / Study Related Accidents
Total No. of Employees / Students
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5. Machinery: Injury due to machinery such as belt and pulley,
workshop machinery, catering machinery, etc.

6. Manual Handling: Back pain, sprain, ankle twisting, etc., due to
lifting or other manual handling.

7. Miscellaneous: Causes not included in other categories.

8. Poisoning: Injured by toxic substances through ingestion,
inhalation, or skin absorption.

9. Sharp Object: Cut by sharp objects such as cutters, broken
glassware, etc.

10. Slips and Trips: Person lost balance due to slips and trips.

11. Striking Against Object: Hitting or bumping into protruding
objects during travel or movement of body parts.

The above categories reflect different types of occupational hazards;
and the analysis of these allow SEPO to focus more attention on
frequent types of accidents.

In 1995, laceration by sharp object (9 cases) remained the most
frequent cause of work-related accidents. Four of these cases
involved broken glasswares or sharp glass edges.

Accidents Involving Contractors
and Visitors

SEPO recorded 12 accidents involving contractors.  Most of these
were work-related, including slips and trips, improper manual
handling, and persons falling from height.  There were also 12
cases of visitor or staff dependent injuries.  All of the injuries were
minor.

Average Working Day Loss= –––––––––––––––––––––––––––––––––––
Total No. of Lost Working Days

Total No. of Work - Related Accidents

Table 1.  Comparison of Staff and Student Work- or Study-Related Accident
Rates

Loss of Working days

A total of 122.5 person-days were lost due to the work-related
accidents mentioned above.

The average time loss per accident can be calculated as:

The average time loss per accident in 1995 was 3.3 days. This is
lower than the 1994 figure and is similar to that of 1993.

Table 2.  Comparison of Work Day Loss

Since no mechanism exists to gather information about lost study
time by students after accidents, similar calculation for students is
not reported.

Cause of Work- or Study-Related
Accidents

Figure 5 summarized the cause of work- or research-related
accidents.  The categories are explained as follows:

1. Falling of Person: Person falling from height.

2. Falling Objects: Injured by objects falling from height.

3. Foreign Objects in Eyes: Foreign objects got into eyes.

4. Hand Tool: Injured by hand tools such as hammer, hand-drill,
chisel, etc.

Year 1993 1994 1995

Staff Accident Rate 8.0 14.2 15.5
per 1000 at Risk

Student Accident Rate 1.6 0.7 1.1
per 1000 at Risk

Year 1993 1994 1994

Total number of work days lost 45.5 250.5 122.5

Average work days lost per accident 3.8 7.6 3.3
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The Lessons Learned...

1. Similar to 1993 and 1994, the most frequent injury accidents in
last year were laceration caused by sharp objects. Staff and
students should pay attention to sharp objects such as cutters,
broken glasswares, etc. The following are some reminders:

- Remember to retrieve cutter blade into the sheath
immediately after use.

- Never use regular office cutters for heavy duty work.
- Remember to direct cutter blade away from yours and

other people’s body.
- Dispose used needles and other sharp wastes in proper

sharp waste containers
- Look out for cracks or weak spots on glasswares, avoid

using excessive force when handling or fitting glasswares.
- Be careful and wear proper gloves when handling glass

panes or objects with sharp edges

2. To prevent injuries due to manual handling, you should

- plan the whole handling process beforehand,
- ensure it is safe and there is enough space, lighting, etc,  for

the maneouver,
- learn the right way to lift and carry heavy objects,
- use suitable equipment, such as a trolley, whenever possible
- get someone to help you when necessary

3. Use proper personal protective equipment (PPE).  The foreign
object in eye accidents revealed the importance of not only to
use PPE, but to ensure the proper type is being used. HKUST
safety policy requires the use of safety eyewear in laboratories
and workshops involved in handling hazardous materials and
dangerous operations. For some of the work, safety goggles
instead of safety glasses may be necessary. One of the
services of SEPO is to assist people to select PPE suitable for
their work.

4. Unlike an industrial facility, where most of the work procedures
are routine, some of our accidents demonstrated the unique
nature of many research and operational activities on campus.
It is therefore very important for personnel involved to recognize
and anticipate potential hazards associated with these non-
routine activities ahead of time, and incorporate proper control
measures in the work procedures. SEPO can also provide
assistance in this regard.

Prevention is the Key to Safety
Management

Prevention of accidents is the ultimate goal of any safety
management programme. Thanks for all your effort in fulfilling your
safety responsibility and in preventing accidents. We can all share
the credit for the accidents we have helped prevented and
consequently for maintaining a relatively low accident rate. To
keep it at this low number or to further reduce it will demand a
continued effort from all of us. In this regard, SEPO does not only
maintain injury accident statistics, but also keeps statistics on non-
injury related incidents on campus. The purpose of this is to study
these “close-calls”, analyze the events and to search for measures
to prevent recurrence.

HOW TO CONTACT
SEPO

Ext E-mail

SEPO General Enquiry 6513 SAFETY

Occupational Hygienist Mr. Al Clancy 6509 EOCLANCY

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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Laboratory personnel working with biologically hazardous materials
must be familiar with using Biological Safety Cabinets (BSC).
When used properly, a BSC is one of the ways to protect the
research materials from being contaminated; it also protects the
worker from exposure to the biological material. Sometimes, a
Bunsen burner is used inside a BSC for sterilization purposes, such
as flaming the inoculating loop or the mouth of a bottle. However,
one must be cautious when choosing the type of burner to be used
inside a BSC, or deciding whether an open-flame burner is necessary
at all.

The Incident

Recently, there was an incident in a laboratory on our campus. A
researcher left a lit Bunsen burner inside a BSC and walked away.
The sash of the BSC was closed at the time. A BSC normally
recirculates about 70% of the air with 30% of the air goes out the
exhaust. Having the sash closed provided no supply of fresh air,
and thus, no exhaust was leaving the cabinet. Heat within the BSC
built up quickly. The incident was discovered by SEPO staff only
after the flame had burned for a period of time. The BSC retained
so much heat that it was hot to the touch on the outside. It could
have been more serious if the incident was not discovered at that
time.

Lessons Learned and
Recommendations

There were two things to be learned from this incident —
NEGLIGENCE and INAPPROPRIATE CHOICE OF EQUIPMENT
can lead to disaster. We should always bear in mind that experiments
with potential danger should never be left unattended, especially
when an open flame is involved.

On the other hand, a standard Bunsen burner is only appropriate
for open-bench usage.  Inside a BSC, a Touch-O-Matic Bunsen

Burner should be used. This type of burner is built in a way that a
platform is connected to the burner itself. A flame is only produced
when the user’s hand rests on the platform. When the user’s hand
moves away, only a pilot light burns. Touch-O-Matic Bunsen
Burner also serves the purpose when a continuous flame is
needed, the platform only needs to be pressed and slightly twisted.
Consequently, the risk of leaving a full flame on by negligence is
reduced.  From an environment point of view, it conserves gas
consumption as well. We urge the Biological Safety Cabinet users
to take note of this message and choose the appropriate type of
Bunsen burner for your BSC.

Please also note that as a general rule, one should avoid using
burners inside a BSC all together, if possible. First of all, the
ascending heat current generated from the flame will work against
the descending air flow which acts as an air curtain to prevent the
escape of material inside the cabinet and entry of material from the
outside. Secondly, air coming down from the HEPA filter should be
sterile. When used properly, the working space inside the BSC
should also be sterile. Therefore, it should not be necessary to use
a flame inside the cabinet for sterilization.  In the case that streaking
loops are to be sterilized inside a BSC to prevent cross-
contamination of biological materials, an electrical incinerator is
recommended.

SAFETYWISE
is published by the Safety and Environmental Protection
Office and printed by Educational Technology Centre.

The Hong Kong University of Science and Technology.

Printed on 100% post-consumer recycled paper.

Comments from all staff and students are welcome.  Please
send to e-mail address SAFETY.

Lessons learned from a Biological
Safety Cabinet Incident

Lessons learned from a Biological
Safety Cabinet Incident
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Pest Control At HKUST
One definition of “pest” is “troublesome person or thing.”  It is
possible for an otherwise desirable person or thing to become a
“pest” within a certain context.  For instance, mushrooms are
often a welcome addition to a meal, and yet if they are growing in
our home or in our lawn we might consider them a “pest”.

Pesticides are compounds which kill pests.  The term is a kind of
umbrella term encompassing a variety of “pest” killers such as:

1. Insecticides - insect killers
2. Fungicides - fungus/mould killers
3. Herbicides - plant (weed) killers
4. Algicides - algae killers
5. Acaricides - mite and tick killers
6. Rodenticides - rodent killers
7. Bactericides - bacteria killers
8. Nematocides - nematode killers

Pest populations fluctuate usually in synchrony with seasonal
changes.  For instance most insect pest populations increase and
are more active during the active growing periods for plants
(spring and summer) when food sources are abundant and the
weather is warmer and more conducive to reproduction.  For this
reason, members of the campus community may notice more
pesticide usage during the warmer months of the year as compared
to the colder months when many insects are dormant or at least
present in fewer numbers.

At HKUST there are basically two types of pest control programs
in place.  One program deals with the grounds or landscaping and
involves control of plant pests such as weeds, fungi, insects, etc.
This program is under the direction of Jack Chan within the Estate
Management section of EMO.  The other program addresses more
“domestic” pests such as cockroaches, rodents, etc. and is under
the direction of Paul Chan, also in the EM section of EMO.

SEPO is committed to playing an active role in protecting the
health and safety of the campus community and environment.  In
this regard, SEPO has initiated a pesticide training, review and
permitting program.

TRAINING:

SEPO provides periodic health and safety training to HKUST staff
as well as contractors’ employees.  This training addresses health
hazards of pesticides and proper procedures as well as personal
protective equipment for handling pesticides.

REVIEW:

The review aspect looks at the toxicity of pesticides with an eye to
using low toxicity materials, and recommending substitutes when
practical.  Both EMO sections are required to submit to SEPO
technical information on any and all materials which are being used
at HKUST.  Certain high toxicity pesticides have been excluded
from the “approved list” for use on campus (e.g paraquat and
diazinon).  SEPO has encouraged the use of pyrethrin-based
insecticides as much as possible on the campus, both on the
grounds and in buildings.  Pyrethrins are naturally occurring
pesticides which are derived from African Daisies.  In addition to
the emphasis on low mammalian toxicity, the quantities of pesticide
used are usually diluted from 300 to 1000 times.  While an odour
from the pesticides may be detectable, in some cases the
compounds used have very distinctive smells with very low odour
thresholds.  This means that they can be smelled at very low
concentrations (e.g. well below established health & safety
guidelines).  Mercaptans which are used as leak warning indicators
in natural gas are similar to this situation in that they are detectable
at very low concentrations where there is no health hazard, but
warn against the risk of a gas leak.

PERMITTING:

The permitting process requires the implementation of certain
precautions including, prior notification, posting and isolating the
treatment area, use of personal protective equipment, and spraying
during early morning or late afternoon hours to avoid high pedestrian
traffic times.  When a specific pesticide application permit has
been issued, the application is limited to a certain time frame (e.g.
6 a.m. to 7:30 a.m.) so that if it is not completed during that time
period the work must be terminated and resumed at the approved
time.

The grounds-keeping staff routinely inspect the campus flora for
pest infestations.  There is a committee of three including Mr.
Chan, the Landscaping Officer, as well as a staff member who is
specifically trained in plant disease recognition and control.  This
committee reviews pest problems and plans and implements
treatment strategies and finally submits a permit application to
SEPO for review, comment and finally approval.  Most of the
spraying of pesticides on campus is performed by outside
contractors, using HKUST pesticide stock and under the supervision
of the grounds-keeping staff.  SEPO staff monitor the various
pesticide applications, including periodic air sampling to evaluate
personnel exposure.  Mr. Chan’s philosophy of pest management

Pest Control At HKUST
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is to keep the use of chemicals to a minimum and it is his opinion
that an ecological balance between plants, pests and pest predators
will be achieved at HKUST as the campus flora mature.  The ideal
situation is when there is a balance between the food source, plant
pests and the beneficial insects which prey on the plant pests.  The
non-ideal situation is when there is an imbalance and an infestation
occurs threatening to significantly damage or destroy plant stocks.
It is the goal of the grounds-keepers at HKUST to limit the spraying
of insecticides to this latter situation.

SEPO works to maintain good cooperation with the grounds-
keeping management in their efforts at maintaining a beautiful
campus and protecting the ten million dollar landscaping
investment.

Concerning indoor pest control, SEPO continues to cooperate
with the housing staff of the EM section of EMO in the effort to

phase out the use of pesticide sprays for ants and cockroaches
and replace them with child-resistant, long-term baits.  Replacing
sprays with baits eliminates residual odours in treated areas in
addition to eliminating personnel exposure during application with
its associated health risks.  Some of the “domestic” pesticide
treatment programs are considered preventive maintenance and
therefore regularly scheduled and issued blanket permits.  The EM
section has developed a pest control strategy with the goal to
minimize spraying, use baits as much as possible and respond to
occupant pest problems upon request.  A copy of their program
schedule is included for the reference of members of the campus
community.

SEPO is committed to working together with members of the
campus community toward the continued improvement of the
health & safety effort at HKUST so that any input concerning the
pesticide program is welcome and encouraged.

Detailed List For Pest Control

Name of Building/Area Location Frequency Pesticide Name

1) Ph I & Ph II Administrative a) Internal common areas, staircases Quarterly Crackdown,  Lanirat bait (when necessary)

Academic and Laboratory b) Staff offices and classrooms on request only Crackdown,  Lanirat bait, Maxforce

Buildings c) Canteen & Kiosk areas (work can only be Monthly Maxforce , Lanirat bait

carried out in specific time)

d) Open areas Monthly Crackdown, Lanirat bait, Maxforce

e) Refuse collection rooms Weekly Crackdown, Lanirat bait, Maxforce

Open areas Footbridge, footpath, lawns, roadside & Monthly Crackdown, Lanirat bait, Maxforce

hillside (including U-surface

channels, catchpits, gullies and traps

2) Student Halls a) Hostel internal areas on request only Crackdown, Lanirat bait, Maxforce

(UG1-UG4, PG1-PG2) b) Hostel internal common areas on request only Crackdown, Lanirat bait, Maxforce

c) Open areas Monthly Crackdown, Lanirat bait, Maxforce

d) Refuse collection rooms Weekly Crackdown, Lanirat bait, Maxforce

3) Senior Staff Quarters & a) Quarters internal areas on request only Crackdown, Lanirat bait, Maxforce

Junior Staff Quarters (Ph I & b) Quarters internal common areas on request only Crackdown, Lanirat bait, Maxforce

Ph II)V.C. Lodge & c) Open areas Monthly Crackdown, Lanirat bait, Maxforce

Distinguished Guest Lodge d) Refuse collection rooms Weekly Crackdown, Lanirat bait, Maxforce

4) Sport fields and swimming a) Internal common areas on request only Crackdown, Lanirat bait, Maxforce

pools b) Public areas Monthly Crackdown, Lanirat bait, Maxforce

c) Refuse collection rooms Weekly Crackdown, Lanirat bait, Maxforce

5) Snake control for the whole University Campus Four times per year, every operation has to be arranged

by EMO.

Remarks:
A. Crackdown is applied by spraying.  This method is the most efficient for knocking down insect infestations.  It targets cockroaches, ants, flies,

carpet beetles and other insects in the specific area.

B. Lanirat bait is in granular for rodents only.

C. Maxforce bait station is affixed to walls or sideboards.  Maxforce bait gel is applied to hidden gap.  This bait is used to affect kills in colonies
and clusters through a delayed effect.

Usage of method of application is subject to the actual requirement and environmental situation.  For the internal common areas, spraying is
conducted while canteen & kiosk areas are treated with baits.
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“ What’s Wrong with This Picture? ”

A Safety Quiz Contest—

with PRIZE!!

“ What’s Wrong with This Picture? ”

A Safety Quiz Contest—

with PRIZE!!

Emergency shower and eyewash
Lab setting

Restaurant

Can you tell what is wrong with each of
the following pictures from a safety point
of view? If you do, send your answers to
SEPO (attention Ms K Y Ho), along with

your name, unit, and staff number  (Sorry,
SEPO personnel not eligible). The FIRST

FIFTEEN people giving the correct
answers will get a UNIQUE PRIZE that
money can’t buy! The answer will be
published in the April 1996 issue of

Safetywise.

Roof top

Working at heights

Lab setting

Raw Meat in kitchen


