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OFFICE AND ENVIRONMENTAL PROTECTION 

The US EPA has recently suggested a variety of methods to improve 
waste minimization within both large and small public and private 

institutions. They have funded research efforts to identify and optimize 

techniques that would be affordable and practical for various organizations. 
Included for consideration is an exerpt from a recent publication. 

While many institutions may not have an adequate level of funding to 
perform all of the steps included in the program, there are a number of low
cost options which can be employed to reduce chemical usage and 

disposal costs. These options are discussed below: 

• Establish a centralized purchasing program. This program should 
monitor requests for chemicals, and implement policies. These 
policies would include staggered deliveries, sharing of chemicals 
between common users, arranging with instructors and investigators 

to purchase part of their request if the quantities seem excessive, and 
arrange for partial shipment with the remainder shipped on an as-

needed basis (USEPA 1987). The program should include plans for 
managing leftover chemicals. 

• Order reagent chemicals in exact amounts to be used. Do not order 
extra chemical quantities to take advantage of unit cost savings. The 
net savings will be lost due to eventual disposal costs if the chemical 
is not used (American Chemical Society 1985). 

• Encourage chemical suppliers to become responsible partners in 
a waste minimization program by ordering chemicals from suppliers 
who will provide quick delivery of small orders, will accept return of 
unopened stock, and are willing to offer off-site waste management 
outlets or cooperatives for laboratory wastes. 

• Establish an inventory control program which can trace chemical 
usage from cradle to grave. This will promote sharing of chemicals 
between common users, provide data on who is using extremely 

hazardous chemicals, identify who the high volume users are, locate 
where caches of unused reagents are, and delineate where waste 
reduction options need to be implemented. Reagent chemicals having 
remaining shelf-life can be monitored for approaching expiration. The 

inventory can be computerized or kept on a card filing system. 

• Rotate chemical stocks using chemicals before their shelf life expires 
(first-in-first-out stock usage). 

• Develop a running inventory of unused reagent chemicals for use 
by other laboratories or faculty. The inventory control program should 
extend to all laboratories, including that of individual professors. 
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Is there an office/person responsible 
for supervising hazardous waste 
management on campus? 

Establish an office (for Large campus) 
or appoint a person (for small 
institutions to supervise campus 
hazardous waste management. 

Does this person/office perform 
each of the items listed in box on 
the left? 

Responsibilities will include: 

· develop waste reduction program 
- coordinate segregation, collection, 

and pick-up of hazardous waste 

Expand responsibility of office to 
include all of the items listed in 
box or left? 

Are there enough personnel to 
carry out all necessary 
responsibilities 

- provide proper containers and labels 
for waste segregation and collection 

- implement and supervise salty 
procedures for waste management 

Hire additional staff Is there sulficient funding to 
provide adequate collection 
containers, training materials, and 
other necessary 
materials/equipment? I .... _____ l 

Increase budget for hazardous 
materials management program 
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Is there a centralized hazardous t A centralized hazardous storage area is '. 
necessary because it prevents buildup ! 
of waste chemicals in laboratories or h:;-,~, ==::::=========:::::=:==--========~ 
other areas, allows close oversight of ! , 

waste storage area for the lt, 

campus? __________ j 

waste storage, and allows for easy \,' 

implementation of storage safety ;;::======================;;::===:.. 
measures. !..;1!\ i 

This area should have the following: !' 

- sealed concrete floor with berms 
- adequate ventilation ! 
- fire extinguisher and emergency phone 
- security and daily inspections 
- allows for segregation of incompatiable I 

waster .

1 - supply of spill cleanup absorbant and 
tools l 

• Appoint or hire a safety/waste management officer for each 
department, or for the entire school if it is a small institution. 
Centralizing waste management into one position will facilitate a 
coordinated and efficient implementation of regulations, institution 
policy and waste reduction goals. The officer should develop a waste 
reduction training program for faculty, students, and staff. 

• Educate professors, students and staff on the benefits of waste 
reduction. This should include instruction on specific techniques for 
reducing waste generation. 

• Establish annual goals for institution-wide and departmental waste 
reduction. First determine past yearly totals of waste generation, then 

assess economic and technical feasibility for establishing and achieving 
specific reduction goals. 

• Provide routine self-audits for laboratories of professors, students, 
and staff to minimize reagent accumulation and maximize recycling. 

Modifying storage area, so that it 
conforms with the box on the left. 

HAZARDOUS WASTE 
MANAGEMENT PROGRAM 

is now adequate 

Education on waste minimization opportunities can enhance efforts to 
reduce the volume of waste generated. This can occur through 
departmental meetings, memos, and seminars. Information communicated 
should include why reduction is important and available opportunities for 
reduction. The major generating departments should have a training 

program for all faculty and staff who may generate or handle hazardous 
materials. Special training should be held for procurement staff to make 
them aware of the exit costs of unused chemicals. 

Implementing an institution-wide program allows for a coordinated 
approach to addressing each area or department generating waste. The 
program should be prioritized by addressing campus-wide generation 

first, then chemistry, biology, other science departments, art, photography, 
and maintenance functions. An overall hazardous waste management 
decision tree diagram is presented in Figure 1. 
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Laboratory Safety 
Guidelines 
As many Phase II laboratories will become available for use in the next 
couple of months, laboratory operations at HKUSTwill be greatly expanded 
to cover various academic and research disciplines. Many of these 
laboratory operations involve the use of hazardous materials and careful 
management is needed. This article provides some tips on lab safety. 

1 . Emergency Planning 
Acquaint yourself with HKUST instructions for the procedures in 
case of fire, accident, or other emergency. Alarms or loudspeaker 
systems may be used in such cases. Learn the layout of the building 
and the location of emergency exits, emergency exit routes applicable 
to your laboratory, emergency telephones, fire-fighting equipment 

and how it works, emergency shower and first aid equipment. 

2 . Postings and Signs 
Ensure that you understand all the safety signs at your place of work. 
Also, the name of the person to contact for technical information and 
guidance in case of emergency should be posted along with other 

emergency information and notices to employees. 

3 . Corridors and Entrance 
Keep all corridors, doorways, especially emergency exits, stairs free 
from obstruction. This applies particularly to trolleys and portable 
equipment, delivered stores etc. Likewise, fire blankets, showers 
and extinguishers must be kept clear of encumbrances. Always 
exercise care when opening and closing doors when entering or 
leaving the laboratory. Never run in the laboratory or along corridors. 
Get to know the position of the main laboratory controls for electricity, 
gas and water, and see that they are not obstructed by equipment. 

4. Factors Influencing Hazards 
The following individual characteristics may present or increase 

hazards: 

a. Fatigue 
b. Hunger 
c. Medication 
d. Attitude 
e. Alcohol & other drugs 

5. Solo and Unattended Experimentation 
If you must work alone in the laboratory, inform a responsible person 
of your presence and the nature of your project. Do not leave an 
experiment unattended without failsafe devices to prevent a system 
failure that could result in a fire or explosion. 

In considering whether an experiment should be left overnight, you should 
take into account the nature of the materials involved, the scale of the 
experiment and the level of supervision which is available. Arrangements 
should be made for regular inspection by a competent person who has 

been fully briefed on possible hazards. 

1. Food and drink should not be stored or prepared in laboratories or 

chemical storerooms. 

2. Use appropriate personal protection and wash your hands regularly 
when working with chemical reagents, especially before meals or 

snacks. 

3. Smoking in laboratories is prohibited. 

4. Do not store personal items such as street clothing, backpacks, etc 
on work benches. 

5. If you have long hair, ensure that it is properly tied back. 

6. Always use a pipette filler, or other pipetting device instead of using 

your mouth. 

7. Wearing of contact lenses in the lab is strongly discouraged. 
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1. The work bench should be kept clean at all times, and free from 
chemicals and apparatus which are not required. 

2. Always wear appropriate personal protective equipment (PPE) in the 
laboratory. PPE should be clean and changed as necessary. 
Remove laboratory coats before leaving the laboratory and entering 

the rest room or canteen. 

3. Before starting an experiment, make sure you are familiar with all the 
procedures and the potential hazards of the starting materials and 
products. Decide on appropriate safeguards and remedies. Know 
the procedures for turning off equipment in an emergency, as well 

as emergency phone numbers. 

4. It is preferable to clean up after each stage of an experiment. 
Apparatus which has been contaminated with harmful chemicals 
should be rinsed before being left for final cleaning. Rinseate should 

be containerized and/or neutralized as required. 

5. Never remove any equipment from the room without prior permission 
from the technician-in-charge. 

6. When you have to leave the room before the completion of experiment, 
put a warning sign next to your set-up to indicate your experiment 

is in progress. 

7. Remember to turn off the water supply, gas, light and lock the door 
if you are the last person leaving the room. 

8. Remember that blood and other animal specimens used for research 
works may contain pathogenic bacteria or viruses and must be 
handled and disposed of according to approved practices and 

procedures. 

9. Please observe specific regulations when you are working with 
special hazardous chemicals (carcinogenic or radioactive) or in 

special research rooms. (Refer to appropriate chapters of Safety 

Manual.) 

10. Never dispose ofany solid waste into the sink. Follow the instructions 

as given by the laboratory supervisor. 

11 . Loose sleeves are a hazard and should be avoided in the lab. 

1 . Fume Cupboards 

a. Whenever possible, experiments involving the use of toxic 
chemicals should be carried out in fume cupboards. Suitable 

respiratory protection should always be on hand. In particular, 
wear eye protection, wear protective gloves, clean up both the 
work area and equipment thoroughly after use. 

b. Always carry out distillations involving organic solvents and 
digestion in fume cupboards. Distillations should not be left 

unattended. 

c. Operations such as pouring flammable solvents orfuming acids, 
sieving powders or using chemical aerosol sprays should be 
carried out in fume cupboard and never in the open laboratory. 

d. Check the performance of the fume cupboards periodically. 

e. Guidelines for operation in a fume hood: 

* Verify that the fume hood is exhausting and any interfering air 

recirculation devices have been turned off. 

* Work with the sash lowered to the certification mark which 
indicates the proper face velocity. For adequate protection 
the hood should not be used with the sash above this height. 

* Locate work at least 6 inches inside the hood. 

* Do not block the face of hood, e.g. with shielding, large 

equipment. 

* Do not block the space between tapered metal front lip and 

the work surface. 
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* Do not block rear exhaust slot. Place bulky items to rear and 

sides. 

* Secure papers and other light weight materials to prevent 

their entrainment in the exhaust line. 

2. General Handling and Storage of 
Chemicals 

a. All containers of reagents and chemicals should be labelled 
properly with their chemical name, concentration, date of 
preparation, and user name. Toxic chemicals should be clearly 
marked poison or toxic and carry a special warning. 

b. Never carry a Winchester bottle by the neck; use an approved 

carrier. 

c. If necessary, wipe or rinse residual material from the external 
surfaces of reagent containers after use. 

d. Laboratory reagents and chemicals should be capped and 
placed on the appropriate shelves immediately after use, with 

their labels to the front. 

e. Laboratory cupboards and refrigerators should be inspected 
regularly. Unused chemicals should not be stored indefinitely, 
but should be safely disposed of after a long storage. Food and 
personal items should not be stored in refrigerators or chemical 

storage areas. 

f. Flammable solvents should be stored in an approved storage 
cabinet or well -ventilated area away from burners, hot plates, 

power sources, etc. Remember that electrical controls and 
switches inside refrigerators and freezers may cause sparks and 
could be a source of ignition for flammable vapours. Domestic 

refrigerators should not be used for storage of flammable 
chemicals. Use "explosion-proof" or flammable-storage 
refrigerators or freezers. 

g. Liquid samples stored in a refrigerator should be in closed 
vessels and should be placed in drip-trays. 

h. Do not lean into a freezer, especially if dry ice or liquid nitrogen 

is used for cooling. 

Secondary containers such as bottle carriers 
or other safety pails should be used for handling of hazardous 
chemicals (acids, corrosives, flammable liquids). Deep plastic 
trays or pails should be used for transporting quantities of 
chemicals on dollies or wagons of any type. 

j. All hazardous materials, in particular solid carbon dioxide and 
cryogenic liquids, should not be carried in occupied passenger 

lifts. 

k. Ensure that all chemical waste from the laboratory is disposed 
of in the approved manner. 

* Hazardous chemicals and residues should be safely rendered 
innocuous before disposal. 

* Methods of disposal in many cases must comply with special 

regulations: ask your supervisor for details. 

* Water-immiscible solvents must not be poured down drains. 

I. Flammable Solvents: Take special care when using large 
amounts of flammable solvents; it is advisable to isolate such 
experiments and to use a water bath, steam bath or electric 
heating mantle as the heating source. Catch-trays may be used 
to localise possible solvent fires. Be aware that electrostatic 

discharge can ignite flammable vapour/air mixtures. 

3 . Pressurized Gas Cylinders 

a. All cylinders should be labelled with gas contents and the date 

in use. 

b. Compressed gas cylinders in the upright position should always 
be properly supported and secured. 

c. Use only the correct and permitted valves and regulators on 
compressed gas cylinders. Regulators must be free from oil and 

grease. 

d. Always check the joints for any leakage. 

e. Always turn off a gas cylinder at the main valve after use and 
release any excess pressure in the regulator. 

f. Always move large gas cylinder on an approved cylinder trolley. 
Do not drag, roll or slide cylinders. 

g. Warning notices should be displayed where cylinders are used 
and stored. Store pressurized gas cylinders in a cool, well 

ventilated place. 

h. The cylinder valve seating should be made free from dust by 
blowing before screwing on the regulator head. 
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4. Cryogenic Liquids 

a. Cryogenic liquids present special hazards; before using them 
you should familiarize yourself with the recommended handling 
precautions. 

b. Liquified gases should be handled in open vessels or approved 
vessels. An explosion can occur if a vessel containing the liquid 
becomes sealed. 

c. The room must be well ventilated when pouring out liquified 
gases. They must not be poured near flames. 

d. Care should be taken over the storage of ampoules in liquid 
nitrogen. If nitrogen is trapped inside a badly sealed ampoule, 
the ampoule will explode when withdraw from the nitrogen. The 
ampoule should be surrounded with cotton wool or cloth to 
reduce this risk. 

. Safety and Environmen·, 
tal Protection Manual · · 

T he Safety and Environmental Protection Manual will be available 
shortly. The manual contains chapters on: Policies, Work 

Planning, Emergencies, Training, Engineering Safety, Fire Safety, 
Laboratory Safety, Chemical Safety, Biological Safety, Radiation 
Safety, Laser Safety, Occupational Health, Protective Equipment, 
Office Safety, Traffic Safety, Hazardous Waste, Waste Minimization, 
Resource Conservation, Liquid Effluents and Air Emissions. In each 
chapter, regulatory requirements, internal policies, responsibilities 
and details of compliance are provided. The purpose of this manual 
is to provide HKUST personnel with a comprehensive reference on 

the safe conduct of their work for the protection of our personnel and 

the general environment. 

Eleven of 20 chapters have been completed and the manual will be 
issued within the coming month. The other chapters will be available 
sometime later and they will be mailed to each manual holder. This 

document will be reviewed frequently to provide users with the latest 
information and requirements. 

Please feel free to contact us should there be any questions related 

to the contents of this manual. 

Accidents at Other 
Academic Institutions Ill 

A postdoctoral fellow at the University of Western Ontario died last 
July when a fire in his lab resulted in first degree burns over 70% of 

his body. A student lab assistant was also seriously burned. Both were 
wearing shorts and short sleeve shirts at the time. 

The sequence of events put together after the fire is: 

A small fire began in the fume hood after the post doc added alcohol to 
granular sodium in a beaker. This alcohol may have been contaminated 
with water. 

This fire produced a two-foot jet of flame and smoke, which probably 
ejected bits of sodium from the beaker. This fire was put out with a dry fire 
extinguisher. 

The fume hood, which contained a 4 litre bottle of waste organic solvents, 
was turned off. The lab workers then used damp paper towels to clean up 
a yellow powder from the fume hood. 

As the clean-up with paper towels proceeded, a second fireball erupted. 
This fire presumably resulted from the accumulation of solvent vapours, 

ignited by contact between a piece of sodium and the damp paper towel . 

The student assistant escaped the second fire by climbing out a fourth
storywindow and hanging there until help arrived. The postdoctoral fellow 
died of the serious burns. 

Reviewing this accident, several issues are apparent: 

- Careful job planning reduces the risk of an accident. Prior to conducting 

an experiment, lab workers should thoroughly analyze the procedure 
to identify potential problems and to formulate an emergency protocol. 

- Personnel should be trained to recognise the potential hazards 
associated with their work and on the safety precautions. 

- Lab workers should wear proper lab clothing and use protective 
equipment. 

- Secondary exits and escape routes must be kept clear. 

A nother accident involved a chemistry postgraduate who suffered 
from shock when a material she had prepared exploded . 

She had evaporated a mixture of copper (11) nitrate and 1-
hydroxybenzotriazole in ethanol to dryness. To her surprise, on scratching 
with a spatula a mild explosion took place . 
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HKUST has had very few accidents, and we are working to keep our good safety 
record. 

Transition metal nitrato-complexes of organic or ammine ligands may not 
be quite so deadly as the perchlorato equivalents, but they still deserve 
caution in handling, as do all materials incorporating oxidant and oxidisable 

entities intimately mixed. 

Drying mixtures of the majority of organic substances mixed with even the 
more stable metal nitrates regularly gives trouble. These mixtures are, 

after all, not so far from gunpowder, a mixture well short of a molecular 
degree of intimacy of a rather stable nitrate, pyrolysed wood and catalytic 

sulphur. 

Copper II nitrate is, by virtue of the relative nobility of the metal and the 
available lower valency state, a rather more than averagely oxidising 
nitrate. Its am mine complexes are known to be more than usually shock 

sensitive. 

Evaporating nitrates to dryness in ethanol is also problematic. Silver and 
mercury nitrates will probably leave a partly fulminate residue. This may 
also happen with copper nitrate as copper chemistry resembles both that 
of mercury and silver in some respects. 

As to hydroxybenzotriazole, it is known to be explosive in its own right -
not surprising since benzotriazole itself can be detonated and the simpler 
aryl hydroxylamines tend to be explosive also. Copper is a catalytic metal 
particularly good at destabilising high energy nitrogenous species and 

facilitating aromatic displacements. 

(These two accidents were reported by the University Safety Association.) 

Food Hygiene 
The U~iversity pays great attention to food hygiene in on-campus 

catering outlets. The Student Affairs Office (SAO) monitors the 

provision of catering service. The Safety and Environmental Protection 

Office (SEPO) takes a leadership role in conducting regular sanitation 
inspection of our food service facilities. The Student Health Service, at 
times, is also consulted on this issue. This combined effort helps to ensure 
that campus catering facilities maintain excellent hygienic standards. 

The major parts of our effort include inspections of our canteens. During 
these inspections we assess the overall hygienic condition of the facilities, 

the performance of the workers and the food handling procedures. 
Examples of these items include: 

- Training and hygienic work practice of the food service workers. 

- Proper storage of food and food containers to avoid contamination. 

- Proper cleaning of benches, floors, cabinets and other "hard to reach 
places" to remove grease, grime and residue foods which could attract 
pests such as cockroaches and rodents. 

- Proper working order of the dish washing equipment to assure adequate 

cleaning and sterilization of utensils. 

- Proper storage of prepared food items at acceptable temperature 

ranges to prevent microbial growth. 

Some of these inspections are conducted with the company of district 
health inspectors who act in an advisory capacity. While the University is 
exempt from the licensing requirements and generally from citations and 
fines, we think it is in our best interest to take a pro-active approach to 
ensure that our canteen facilities meet, as a minimum, the sanitation 
standards required in commercial catering operations. After the 

inspections, written reports describing the observations and 
recommendations are provided to Cafe de Coral for action. 

This effort should minimize any mishandling of the foods served at our 
canteens. However, should any canteen patrons have doubts on the 
hygienic quality of the food served on campus they are strongly encouraged 

to inform the catering management either by utilizing the suggestion forms 
located near the entrance of the student canteen or by alerting the 
catering management on the spot. Furthermore, if anyone suspects an 
illness related to the ingestion of any food item served at the canteens, he/ 
she is encouraged to report to the Student Health Service, whenever 
possible, so that an overall picture can be obtained to evaluate for a 

potential food poisoning episode. 

SEPO and SAO are working closely together to assure that food items 
served at our canteens meet high hygienic standards. Feel free to contact 

Al Clancy (Ext 6509) concerning sanitation issues. 
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Off ice Safety 

Traditionally an office environment is viewed as non-hazardous. 
However, accidents do occur in offices. While these accidents are 

generally less dramatic than those found in an industrial setting, they may 

still result in injuries and loss of work time. 

The following safety precautions should be observed in order to prevent 
accidents and health problems commonly associated with employees 
working in the office setting. 

·1 
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One of the most significant contributions to safety in the workplace is good 
housekeeping practices. Good housekeeping means careful planning 
and establishment of lay-out, combined with continued vigilance, 
maintenance and cleanliness. On the other hand, poor housekeeping is 
the root cause of most accidents in the office, such as fire, slipping, 

tripping and falling, etc. 

The following are some of the specific fire safety precautions in the office: 

- Smoking is one of the major causes of fire in an office environment. 
At HKUST, smoking is prohibited in all building premises. 

- Flammable fluids may sometimes be used in the office. These must be 
properly stored in safety cans and approved safety cabinets. 

- Overloading of power sockets can lead to overheating and fire. The use 
of multi-adaptors should be avoided as much as possible because it 
may result in overloading. 

- To prevent the spread of fire and smoke during a fire, all fire doors must 
be kept close. However, these doors MUST NOT be locked when 
people are working there. 

- Plans showing fire escape routes and fire assembly points, together 
with an appropriate fire order should be posted at conspicuous 
locations in the office. Hose reels, sprinkle heads and fire extinguishers 

(if installed} must not be obstructed or obscured. A minimum clearance 
of 650 mm must be maintained 

lntroducting New 
SEPO Staff Members 
Dr Peter Swearengen, Environmental Engin~er (Ext. 6510). Dr 
Swearengen joined HKUST from the University of California, 
Lawrence Livermore National Laboratory where he managed an 
Environmental Chemistry Section. He also previously worked at the 
Bendix Corporation, the National Institute of Health, the US Air 
Force and the US Army. Dr Swearengen brings a wealth of 

experience in the environmental field with specialized skills in 
environmental analysis. At HKUST he will be managing our 
environmental protection program which will tackle issues of 
regulatory compliance, liquid effluents, air emissions, waste 
minimization, hazardous waste management, etc. 

Ho Sui Tong, Safety Technician (Ext. 6520). Mr Ho transferred to 
SEPO from the Security Control Centre. Prior to joining HKUST, Mr 
Ho was with the British Hong Kong Army for over 20 years, during 
which time he achieved the rank of Sergeant Major. A significant 
portion of his duty in the service involved an assignment as the 
Regimental Safety Officer. In SEPO, he is assigned to the Industrial 
Safety Unit. 

Doris Li, COii (Ext. 6521). Miss Li joined SEPO from the Personnel 
Office. She is involved in setting up our administrative system. 

ETC-G1556 




