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Is it safe enough ? 

PWRs (Pressurised Water Reactor) are the most widely used type of 
nuclear reactors in the world. Of the world's 438 nuclear reactors in 
operation in July 1990, 239 of them (> 50 %), are of the PWR type. The 
PWR adopted by the Guangdong Nuclear Power Station (located at Daya 
Bay) is fuelled by enriched uranium with a total output of 2 x 900 MWe. The 
actual fuel has about 3.2 % U-235 in the form of uranium dioxide pellets 

held in zirconium alloy tubes in the core. Water is pumped through the core 
to transfer heat to the steam generator. This water, kept under presuure 
to prevent boiling, transfers heat to the water in the steam generator to 
make steam. The steam is used to turn a turbine-generator which 

produces electricity (Figure 1 ). 
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Figure 1. A schematic diagram of a pressurised water reactor 

The main concern of safety in any nuclear installation is the reactor core 
and fission products during operation. The release of these radioactive 

materials into the environment from a PWR is prevented by means of three 

barriers (Figure 1) : 

1. The inner-most barrier consists of metal cladding around the uranium 
fuel elements, completely sealing the fission material and preventing 

it from escaping into the coolant. 

2. The middle barrier seals the entire reactor core and all the fuel rods in 
a primary circuit which includes a pressure vessel with a 20 cm-thick 

wall. 

3. The outer-most barrier protects the entire primary circuit. This is a 
containment building which has a 90 cm-thick wall of pre-stressed 
reinforced concrete with 6 mm-thick steel lining on the inside. 

The integrity of these multiple barriers is further assured through the 
"Defence-in-Depth" approach, characterised by three levels of safety 
measures, i.e., preventive, protective and mitigative. 

T hough the PWR is carefully designed to prevent the release of 
radioactive materials into the environment, a small amount inevitably 

leaks out through various channels. As a result, individuals are subject to 
radiation doses due to cloud shine (exposure to air-borne radioactive 
materials), ground shine (exposure to deposited radioactive materials), 
ingestion and inhalation of contaminated food, water and aerosols. 

For the Daya Bay Plant, a total of 0.033 man-Sv annual collective dose (1) 
is estimated due to these releases as shown in Table 1. The annual 
individual dose ranges from 3 nSv (1 nSv = 1 x 10·9 Sv) to as high as 53 nSv 

with an average of 6 nSv depending on the distance and direction from the 
power plant as shown in Figure 2. 

Note (1) Sievert (Sv) is a unit of dose equivalent specified by the ICRP and 
ICRU to measure the detriment to an individual. 
Man-Sv is a unit of population dose to measure the detriment to a 
group of exposed population. 
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Table 1 - An estimate of annual collective dose 

Category Annual collective dose (man-Sv) 
Cloud shine 0.016 

Ingestion 0.015 
Inhalation 0.002 

Ground shine ---
Total 0.033 

The annual doses of various sources encountered by most people in daily 
life are presented in Table 2 for comparison. One can be assured that the 
estimated average individual annual dose (6 nSv or 0.006 mSv) due to the 
nuclear power plant operation is only one-hundredth of that of an X-ray 
examination, even the highest estimated annual dose (53 nSv or 0.053 
mSv) is only one-tenth of the dose due to smoking . 

20 

(Value in nSv per year) 

Figure 2. 
Estimates of Individual doses in the 
territory due to normal release from 
Guangdong Nuclear Power Station at 
Daya Bay 

Table 2 - A comparison of annual doses 

Source Annual dose (mSv) 
Food, drinkin11 water and air 0.25 
Fli1.1ht (2,000 km) o.o 1 I flight 
TV entertainment ( 2 hr/dav) 0.01 
Luminous watch 0.02 
Outdoor exercises in winter time 0.01 
Dia1.1nostic X-rav examination 0.5 - 2/ exam 
Smokin1.1 < 20 cigarettes /dav) 0.5 - 1 
Cosmic ravs (sea level) 0.28 
Terrestial gamma ravs (l!Tllllite) 1.20 
Indoor radon r oranite )( 11 hr/dav) 0.2 
Nuclear cower olant ( on site) 0.01 - 0.05 

( 1.5 km) 0.007 
( 10.0 km) 0.001 

Total 2.3 

The lifetime fatal cancer risk of individual and collective fatal cancer risk 
for the whole population as a result of the estimated radiation doses due 
to rountine nuclear power plant operation are presented in Table 3. 
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Table 3 - Lifetime individual fatal cancer risl< 
and collective fatal acncer risl< 

Cancer site Individual Risk x 10·1U (2 J Collecth·e Risk (Deathly x 10·:i) 
Lung 
Leukemia 
Breast 
Thvroid 
Stomach 
Liver 
Pancreas 
Bowel 
Urinarv 
Others 
Total 

Note (2) 

Figure 4. 

23 
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19 
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11 

1.2 x 10-11 

Total fatal cancer risk is 0.005/Sv. 
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18 
16 
15 
10 
8 
7 
4 
4 
2 
9 

9.3 x 10-4 

Apart from the relatively minute amount of radiation escaped during 
routine operation of the power plant, nuclear accidents (or "events") may 
result in release of drastically higher radiation doses. An International 
Nuclear Event Scale as shown in Figure 3 has been developed for public 
communication purpose. As a reference, the Chernobyl accident happened 
in 1986 is classified as Level 7, which is characterised by "degraded core", 
while Three Mile Island and Windscale Fire are Level 5 accidents. 

I- 7 MAJOR ACCIDENT 
z 

6 SERIOUS ACCIDENT w 
c ACCIDENT WITH 0 5 OFF-SITE RISKS 0 
<t ACCIDENT MAINLY 

4 IN INSTALLATION 

SERIOUS INCIDENT 
I- 3 
z 
w 

INCIDENT c 
0 2 

:!!:: 
ANOMALY 

Below scale - no safety significance 

Figure 3. An International Nuclear Event Scale , 

After a nuclear accident, anyone downwind of the reactor may be subject 
to radiological hazards through a number of mechanisms as shown in 
Figure 4. 
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Following a hypothetical major nuclear accident {Level 7 on the International 
Nuclear Event Scale) at Daya Bay, the average collective doses arising 
from the various exposure mechanisms are estimated as shown in 
Table 4. 

Table 4 - An estimation of average collective 
doses 

Cate2ory Collective dose (man-Sv) 
Direct radiation from the plume (3) 1.3 x 1Q6 

Marine pathway of exposure (4) 8.8 x 102 

Note (3) 

Note (4) 

Note (5) 

Note (6) 

Drinkin~ water (5) 5.7 x 1Q5 

Food stuff (6) 1.4 x 1Q5 

Total 2.0 x 106 

These include direct exposure to airborne and deposited radioactivity. 

This concerns the radiological effects due to release of radioactive 
materials to the marine environment, following the hypothesised 
severe accidents at Daya Bay. 

Ingestion of contaminated drinking water without counter-measures 
(pessimistically assessed). 

Ingestion of contaminated food stuff including pigs, cattle, poutry, 
rice, vegetables and milk in the absence of counter-measures. 

The projected society and individual risks for the Hong Kong population 
following the hypothesized nuclear accident at Daya Bay are shown in 
Table 5. Society risk is defined as the probability that specific number of 
individual consequences will occur. Individual risk is defined as the 
probability that an individual will experience a specific consequence. 

Note (7) 

Note (8) 

Note (9) 

Upper bounds to the mean numbers of adverse consequences per 
year of operation. 

Upper bounds to the adverse individual risk. 

This does not include fatal thyroid cancers. 

Note (10) Approximately 3% of these are fatal. 

Table 5 - Projected society and individual risl<s 

Societv Risk (7) Individual Risk (8) 

Early Deaths 0.012 2.0 x 10·9 
Effects Injuries 0.037 6.4 x 10-9 
Delayed Fatal cancers (9 J 0.48 8.4 x 10-s 
Effects Thyroid Nodules ( IO) 1.1 1.9 x 10-1 

From Table 5, it can be seen that the chance of early deaths of individuals 
as a result of the adverse nuclear accident at Daya Bay is only one in 500 

million in Hong Kong while the chance of individual injuries is one in 156 
million. For individual fatal cancers and thyroid nodules, the chances are 
one in 12 million and one in 5 million respectively. In other words, on 
average only one person in Hong Kong will suffer from thyroid disease 
following a major nuclear event at the Guangdong Nuclear Power Station 
at its most. 

In case of a nuclear accident, the following actions could be taken to 
reduce radiation doses : 

1. Sheltering 

Staying indoors with doors and windows closed provides short-term 
protection from external irradiation from radioactive material in the air 
and that deposited on the ground, and from inhalation of radioactive 

materials. 

2. Stable Iodine 

Iodine normally concentrates in the thyroid gland. Taking excess 
doses of stable isotope of iodine prevents accumulation of radioactive 
iodine released in reactor accidents. An oral dose of 130 mg 
potassium iodide (stable iodine) per day for 3 to 10 days is sufficient 
to block the uptake of 1-131 radioactive iodine etc. 

Although a substantial benefit (a block of 50%) is attainable only 
during the first 3 - 4 hours, for prolonged exposure to 1-131, iodine will 
still be useful at any time during the exposure and hence should be 
given even if the drug was not given shortly after the release of 
radioactivity. 

3. Banning of food 

It might be necessary to ban milkorotherfoods which are contaminated 
with radioactive materials such as Cs-137 and Sr-90 etc. 
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4. Evacuation 

lln case of a Level 7 nuclear accident with extremely high radiation 
dose, (which is most unlikely in Hong Kong because of the geological 

and meterological factors), evacuation can avoid relatively high short
term exposures. 

The death risk and fatal cancer risk for a hypothetical major nuclear 
accident at the Guangdong Nuclear Power Station are estimated to 

be two in 1 thousand million and 8.4 in 1 hundred million respectively. 
From the statistics shown in Table 6, the accidental death risk in Hong 
Kong is 1.3 in 10,000, which is 65,000times greater than nuclear accident
related death risk, while the fatal cancer risk is 1.5 in 1,000 which is 20,000 
times greater than the cancer risk following a major nuclear accident at 
Daya Bay. 

Table 6 - Selected average individual risks of 
death in Hong l<ong 

Cause of death Aoorox. a,·eral!e individual risk of death oer vear 
Cancer One in 700 
Pnewnonia One in 3,000 
Motor vehicle accidents One in 20,000 
Homicide One in 60,000 
Accidental noisonine One in 100,000 

However, no one would want a nuclear accident of any scale to happen 
in Daya Bay despite of the proven relatively insignificant death and fatal 
cancer risks. 

Prevention of nuclear accident relies on consistent implementation of 
comprehensive safety measures incorporated in operational procedures; 
communication and full cooperation among government authorities, 
nuclear plant management and relevant organizations; and continuous 
monitoring by entities such as International Atomic Energy Authorization 
(IAEA), China National Nuclear Corporation (CNNC) and the Hong Kong 
Government, to ensure overall quality and safety of the operation. 

Research projects conducted in tertiary institutions, on the other hand, 
can provide important information on long-term environmental impacts 
such as the health condition of local people including Daya Bay, modelling 
of radioactive contamination of ponds and uptakes in local aquatic 
species. 

With efforts made by the nuclear plant personnel, government authorities, 
academics and the public, a clean, radiation-free environment can be 
achieved. 

1. Contingency Plan 

United Kingdom Atomic Energy Authority 
1987 

2. Consultancy on the environmental aspects of the Daya Bay Nuclear 
Power 
Station for the Government of Hong Kong 
Risk Assessment 

3. Environmental radiation monitoring in Hong Kong 
Background radiation monitoring programme 
1987-1991 

Royal Observatory Hong Kong 

4. IAEA Newsletter 
September 1990 

5. NCRP Report No.55 
Protection of the thyroid gland in the event of releases of radio iodine 
1977 

6. National Radiological Protection Board 
Nuclear Emergencies 
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SEPO Supports Your 
Operations 
To meet the various needs of our campus community, SEPO is organised 
to include the professional disciplines summarized below: 

1) Radiation Safety - Dr Paul Chan (6535) is responsible for this section 
which provides an advisory service on safe handling of radioisotopes 
and irradiating equipment. Exposure monitoring, facility contamination 
evaluation and bioassays can also be arranged through this section. 

2) Safety Engineering - Mr T S Li (6511) heads this section which 
addresses various industrial safety issues such as safety concerns 
with workshops, offices, construction sites, fire, traffic, pressure 
systems and electrical equipment, etc. 

3) Occupational Hygiene - Mr Al Clancy (6509) heads this section which 
involves the management of hazardous materials, biohazardous 
agents, lasers, non-ionizing radiation, etc. Personnel exposure 
assessment can also be arranged through this section. 

4) Environmental Protection - Dr Pete Swearengen (6510) heads this 
section which addresses issues of hazardous waste management, 
waste water effluent, air emission, environmental analysis, resource 
conservation, recycling and waste minimization. 

5) Training and Medical Surveillance - Dr Samuel Yu is responsible for 
this section which offers a variety of safety and environmental protection 
courses; and organizes a medical surveillance program for the periodic 
medical monitoring of staff members engaging in the handling of 

certain hazardous materials. 

To better serve departments with laboratory operations, we have assigned 
technicians to service specific programs. The list of our technicians and 

their assignments are summarized below: 

Technician 

Peter DIU (6538) 

Alex TSE (6538) 

Stephen TSU (6521) 

Areas 

Biochemistry, Biology, Deionized water plants 

Chemistry , Materials Characterization 
Preparation Centre (MCPC), Research Centre, 
Glass Blowing Workshop 

Microelectronics Fabrication Centre (MFG), 
Physics, Computer Laboratories, Electrical and 
Electronic Engineering, Animal House 

Tammy LO (6522) 

Percy TO (6507) 

Canteens, Swimming Pool , Green House/ 
Nursery and Use of Pesticides, Chemical 

Engineering 

OLS (Workshop and Instrument Repair/ 
Maintenance Lab), ETC (Darkroom and Print 
Shop), EMO (Chiller Room/Workshop/Sea Water 
Pump House), Civil Engineering, Industrial 
Engineering, Mechanical Engineering , 
Mathematics 

We strongly encourage members of the campus community to contact us 
if you have any questions on campus health and safety and environmental 
protection issues. 

The Fire Alarm System in 
Hl<UST 
Most of you should have heard the sounding of fire alarm on the HKUST 
main campus. But sometimes, you may be puzzled by some buzzer sound 
coming from somewhere else. This is in fact a special feature of the fire 
alarm system at HKUST. This article will give you more information about 

this fire alarm system. 

T he main building in which we are working or studying is very complex. 
The main building consists of various functional areas such as the 

administration blocks, the laboratory blocks and other amenity areas etc., 
all interconnected together. In respect to fire detection and protection, it 
is not practical to treat the entire complex as a single unit. The complex 
is therefore divided into a number of "fire zones" as illustrated (fig . 1). 

When the fire alarm is triggered in any of the fire zones, by means of 
detectors, sprinklers, or break glass points, only the fire alarm within that 

particular fire zone will sound, giving a fire warning to the occupants in that 
fire zone. In the adjacent zones, however, there will be no fire alarm 
warning, but instead, there will be a buzzer signal. For fire zones farther 
away, there will be neither alarm nor buzzer signals. Most of the alarm and 
buzzer devices are installed inside the hosereel cabinets (fig. 2). 

Therefore, when you hear the fire alarm, it means that there may be a fire 
(or there may be a false alarm) quite close to you, and you should leave for 
a safe place following the evacuation procedure (fig 3). When you hear the 
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Figure 3. Fire Evacuation Procedure 
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buzzer signal, that means 
there may be a fire somewhere 
in the adjacent fire zone. In 
that case, you may not need 
to take immediate evacuation 
action. However, at locations 
near the "border line" between 
two fire zones, you may be 
able to hear the buzzer signal 
and also the fire alarm 
"vaguely" which actually 
comes from the nearby fire 
zone. In that case, we advise 

you to evacuate as if you are in the "fire alarm zone" because you may be 
quite close to the fire. 

When you have left the building during a fire evacuation, you should 
assemble at the respective designated assembly point and report to your 

Fire & Safety Officer so that he/she knows that you are safe. The 
designated assembly points are also illustrated in fig. 1. 

When you hear the fire alarm: 

1. Remain calm. 

2. Shut down all machineries and equipment if practicable. 

3. Leave via the shortest available exit/stair. When you find that the 
shortest route is affected or blocked, remain calm and turn to the 
alternative exit route. 

4. DO NOT USE THE LIFT. 

5. Walk! Do not run and avoid panic. 

6. Do not carry items larger than a brief case. 

7. Assemble at the designated assembly point. Report to your fire and 
safety officer your presence and if you know there is anyone missing. 

8. Do not return to the building until permission is given by the Fire 
Services Department Officer. 
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The Shenzhen Factory 
Fire - the lesson to be 
learned 
Many of you may still remember the recent blaze in a toy factory in 
Shenzhen in which more than a hundred people were killed or injured. You 
may also recall another fire tragedy not long ago in Thailand which also 
involved a toy factory. 240 people were killed in that incident. Besides 
mourning for the deaths and the injured, are there any lessons we could 
learn from these tragedies? 

As a matter of fact, fire can happen in any country. It can happen at home, 
in factories, construction sites and also in places like this university. 
Therefore, we cannot say that fire tragedies which happen far away from 
us have nothing to do with us. Instead, everyone of us should learn the 
applicable lessons in order to prevent similar tragedies from happening to 
us. 

The causes for the fires may never be made known to us. However, it is 
apparent that the major cause for the large number of fatalities and injuries 
in these two tragedies was due to the lack of adequate means of fire 
escape. 

In the fire incidents mentioned above, it was found that most of the fire exit 
doors, including windows had been locked. The reason for locking the 
doors was believed to be one of security, which is quite understandable. 

However, fire safety and security can be conflicting considerations. While 
locking up doors is commonly regarded as a simple and "economical" 
means for ensuring security, it is certainly not an acceptable measure if 
human lives are put at risk. There are other ways for management to 
address security problems which also take human safety into consideration. 

The situation at HKUST is much better than those in the factories 
mentioned above, since sophisticated fire management systems are 
present. However, proper maintenance of fire escape routes is essential 

if the fire management systems are to provide their greatest protection to 
building occupants. For areas where there are special security 
considerations, we can make special arrangements such as installing 
"security alarm push bar" for doors which are not used for normal access. 

· Security problems can also be minimized by proper management and 
administrative controls. 

Another important point in terms of safety is that fire exit doors should not 
be held open. The reason is because fire and smoke can spread very 
quickly through the open fire exit doors, and could jeopardise the safety 
of the fire escape routes and render the fire fighting system ineffective. 

Lastly, what about the places where we live? How many of us have actually 
walked our way down the staircase from our flats? Are we sure that the 
stairs in the building where we live lead all the way down to ground level? 
Are they free from obstructions? These stairs may be our only way out in 
the event of fire. They are not there to collect rubbish bins and old furniture. 
We need to familiarize ourselves with these routes and take the time to 
walk the entire staircase to the ground floor. We may be amazed by what 
we find inside these staircases. 

Protective Clothing ... 
protecting the person 
and the product. 
This picture shows ex-Chief Secretary Sir David Ford, Sir SY Chung, VC 
Professor Woo, Dr TC Lo and others wearing a set of protective clothing 
while touring the Microelectronics Fabrication Center. This set of protective 
clothing serves 2 purposes: 

1) protecting the individual against accidental exposure to toxic/corrosive 
chemicals such as the variety of acids used at MFC and 

2) protecting the microchips from dust particles which may carried on 
the individual's clothing, hair etc. 

Please notice the careful attention given to good safety practice using 
protective clothing shown by Sir David Ford. 
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Memo to Lab Animal 
Handlers 
SEPO is interested in assisting lab animal handlers by providing 
hazard assessments as well as training, personal protective 
equipment, and vaccinations, as necessary. A specific concern 
relates to Infections associated with the handling of rats and mice. 

The infectious agent of primary concern is the Hantavirus which is 
· apparently transmitted by aerosolized rodent excreta. The virus is 
present in urine, feces, and saliva of persistently infected 
asymptomatic rodents. Systemic disease has been recorded in 
several lab animal handlers. 

There have been several cases of death from Hantavirus infections 
in the U.S. in recent months, with one fairly large publicized 
outbreak occurring in New Mexico. Hantavirus infection is a major 
public health problem in southern China where it is estimated that 
there are between 100,00 and 200,000 infections annually with 
about a 7% fatality rate. 

The Hantavirus infection is placed in the category called Hemorrhagic 
Fever with Renal Syndrome. According to the American Public 
Health Association "Control of Communicable diseases in Man", 
the disease is "characterized by an abrupt onset of fever lasting 3-
8 days, _conjunctiva! injection, prostration, backache, headache, 
abdominal pain, anorexia and vomiting. Hemorrhagic manifestations 
may appear from the 3rd to the 6th day followed by proteinuria, 
hypotension and sometimes shock. Renal abnormalities may be 
mild, or progress to acute renal failure and continue for several 
weeks." Some degree of this disease is also caused by pathogens 
other than the Hanta virus. 

Transmission to humans is thought to be by aerosolization of rodent 
excreta In that the virus is present in urine, faeces and saliva of 
persistently infected asymptomatic rodents. It is NOTthought to be 
transmitted from person to person. 

Laboratory rat and mouse colonies should be checked to assure 
freedom from asymptomatic Hantavirus infection because systemic 
disease has been recorded in several laboratory animal handlers. 

Please contact our SEPO office (x6509) for further assistance. 

•••••••••••••••••••••••••••••••• 
SEPO award to Laboratory of the month, quarter/year for, maintaining 
good safety record including: 

1) Low or no accidents 
2) Cooperation in the furtherance of safety 
3) Good training, practices and procedures etc. 

Candidates for the award may be submitted by other personnel familiar 
with the candidates laboratory operation, or by requesting consideration 
of one's own laboratory for award purposes. 

•••••••••••••••••••••••••••••••• 

Hazard Warning Placard 
System 
SEPO has implemented a system of warning placards to be placed at the 
entries to rooms on campus. In order for the system to work effectively, 
the placards need to accurately describe hazardous situations within the 
placarded room. That is to say, all hazards should be noted on the placard. 
Furthermore, the placards should not indicate any hazard which is not 
present in the room. SEPO will be reviewing the placard system periodically, 
but any changes in hazard status of a room should be reported to SEPO 
promptly so that the placards can be changed to reflectthe current state 
of affairs within the lab. Telephone numbers listed on the placards should 
be ones for emergency contacts only. Numbers which are for telephone 
extensions within the laboratory itself will be useless in the event of an 
emergency. Inaccurately labelled placards can cause unnecessary delays 
and/or potentially hazardous situations to internal and external emergency 
response personnel. The purpose of the placards is to help to protect the 
health and safety of our campus community as well as to help preserve the 
equipement and facility. Please help us in this effort by maintaining 
accurate placards. 

Some fume cupboards have been observed with the alarms over-ridden 
or disabled. If the fume cupboards are not performing properly, the defect 
should be reported to OLS before the defects period expires. Furthermore, 
since the fume cupboards are intended to exhaust potentially toxic fumes 
and vapours, the practice of overriding the alarms can present a very real 
health hazard to users of the hood and occupants of the room. 
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Legionnaires Disease 
Legionella is a gram negative bacterium which is commonly found in fresh 
water. Prior to 1976 the organism had not been identified until an outbreak 
of acute febrile respiratory illness occurred among members of the 
American Legion who were attending an American Legion conference at 

a hotel in Philadelphia. 

Retrospective documentation indicates that the organism caused human 
disease at least as early as 194 7, and in all probability much earlier than 
that considering the ubiquitous nature of the bacterium. Legionella 
pneumophila is the particular strain of Legionella which caused the 
outbreak in Philadelphia in 1976, and which causes the illness which has 
come to be known as Legionnaire's Disease. L. pneumophila has been 
isolated from environmental water sources such as lakes and creeks, as 
well as from man-made water systems such as cooling towers, evaporative 
condensers, shower heads, hot water tanks, spas, and ultrasonic 
nebulizers. System conditions such as warm temperatures and high 
nutrient levels typically cause proliferation of the organism once the 
bacterium has "seeded" a particular water system. 

Hospital cases of Legionnaire's Disease, known as nosocomial Legion el la 
infections, are often associated with the potable water system. Disease 
causing exposures have been documented from aerosols generated by 
running water taps and shower heads and rinsing ventilation equipment 
in non-sterile tap water. Further-more, fatal, extra-pulmonary infections 
from cleansing post-cardiovascular surgery wounds with non-sterile tap 
water have also been documented. 

Whereas sporadic cases of Legionnaires Disease are not uncommon, 
and are probably under-reported, outbreaks of Legionnaire's Disease 

are typically associated with buildings such as hotels and particularly 

hospitals. The organism is an opportunistic pathogen so that exposure 
presents clinical symptoms almost exclusively in immuno-compromised 
individuals. In the wild the bacterium replicates by invading waterborne 
protozoa and commandeering intra-cellular macromolecules to accomplish 
intracellular multiplication. Following the intracellular replication phase, 
the organisms lyse the host cell (the protozoa) and re-invade new hosts. 
In immuno-compromised humans the organism is usually inhaled as an 
aerosol and after penetrating to the lower lung reproduces intracellularly 
in the alveolar macrophages finally resulting in pneumonia. Legionella 
pneumophila caused pneumonias can usually be effectively treated with 

erythromycin. 

While it is probably impossible to permanently eradicate Legionella from 
water systems, mainteni),nce and administrative interventions will decrease 
the likelihood of exposure and subsequent disease. Cooling towers must 
be maintained in a manner that will minimize accumulation of bio-film with 
its associated nutrients. While cooling towers are commonplace in Hong 
Kong, there are no cooling towers at HKUST. 

Routine and systematic treatment of cooling tower water with biocides is 
recommended (chlorine being the treatment method with the best track 
record to date). Plastic, and particularly rubber type components within 
the potable water system, particularly hot or tepid systems, seem to allow 
multiplication of the numbers of the organism. Replacement of these 
components with non-plastic parts is preferred where possible. New 
materials which resist microbial growth are becoming available on the 
market. 

Maintaining hot water storage temperatures at or above 131 °F, and 125°F 

or more at the tap is recommended. Contact between hot and cold water 
pipes should be prevented by separation or insulation. 
If Legionella have colonized a potable water system and disease has been 
documented from exposure to this water then continuous feed chlorine 
injection seems to be the chemical treatment of choice. If this approach 
is chosen care must be given to maintain the optimum pH range for the 
water and ensure chlorine levels are not excessive which can damage 
water system components. Generally speaking, a thorough and systematic 

preventive maintenance program for all water systems will control Legionella 
populations optimally. 

All servicing or maintenance of the heating, ventilating, and air-conditioning 
equipment (HVAC) including inspections, water testing and applications 
of biocide treatments must be documented. Furthermore, it is 
recommended to drain and mechanically clean the interior of cooling 
towers at least once annually. If cooling tower units are only used during 
the summer they should be cleaned and treated prior to the first summer 
start-up. For others cleaning and treatment should at least be in accordance 
with the manufacturers recommendations. Some success in maintaining 
trouble-free cooling towers has been claimed from routinely alternating 
types of biocides used to treat the tower water. At a minimum, cooling 
towers should be drained and cleaned before restarting whenever they 



~ 

Safetywise !~nuary_ .~ 994 

have been out of operation for any extended period of time {?_ 1 O days). 
Monthly total plate count sampling for heterotrophic bacteria is 
recommended as an indicator of water cleanliness for all cooling towers 
as part of the preventive maintenance program. 

As far as the tap water is concerned, even though Legionella bozemanii 
has not been implicated as a disease causing strain of the organism efforts 
should be made to prevent respiratory exposure of immuno-compromised 
to the aerosol, since it is not clear whether or not any strains of the 
organism can be categorically described as non-pathogenic. It may be 

that the location of the tap in relation to the patient bed would preclude 
such an exposure. Nursing staff should never use tap water for rinsing or 
cleaning any respiratory therapy equipment, or for cleaning wounds, but 
should use sterile water for all such applications. Since the organism that 
caused a fatal post surgery infection was detected in the recovery room 
tap water it is likely that it was present throughout the system even though 
it was not detected in any other tap water samples. The organism was 
detected at a low concentration in the recovery room tap water sample so 
that the concentration in the whole system was probably low. The 
recovery room was vacant and the tap may have been unused for some 
time thus allowing the organism to proliferate to a detectable concentration. 
A remedial intervention in such a case would be to raise the temperature 
of the hot water system. However, if the hot water pipes are un-insulated 
and the cold water pipes are close enough, the cold water pipes may be 

heated to a point where the organism will proliferate in the cold water lines. 
A second option would oe to install a chlorine injection system for the 
building water (although this can shorten the lifespan of the pipes). 

Summary of Accidents 
at Hl<UST 

(October to November, 1993) 

Types of Accident No. of 
Accident 

Staff (5 cases) Eye injury while scraping 
Cut by glass in Laboratory 3 
Injury during sport 1 

Student (9 cases) Injury during sport 5 
Bumping against object 
Scald by hot object 2 
Slip and fall 

Relative Pesticide 
Toxicity 
The Safety and Environmental Protection Office (SEPO) reviews pesticide 
usage and application practices with the (EMO) gardening section, and in 
this regard helps them to select low toxicity materials for use on the 
HKUST campus. 

One of the pesticides most commonly used on campus is malathion. 
Malathion is a relatively low toxicity pesticide used for a variety of plant 
pests. Helicopters routinely sprayed malathion over large, inhabited areas 
of California during the campaign to eradicate the Mediterranean Fruit Fly. 

The mixture being applied on campus is a 1 to 1000 concentration of 

malathion starting with 81 % concentrate. From a toxicity point of view, 
malathion has been fed to rats at concentrations as high as 5,000 parts per 

million with no gross effects. The US Occupational Safety and Health 
Administration (OSHA) permissible exposure limit (PEL) for malathion is 10 
milligrams per cubic meter of air (mg/m3) for an eight hour work day for 5 
days per week for a working lifetime (40 years). For comparison purposes, 
the PEL for pyrethrum, which is the type of pesticide used in home insect 
bombs, and mosquito incense burners, is 5 mg/m3. Pyrethrum is a 
naturally occurring compound found in a type of chrysanthemum, and this 
type of pesticide is considered safe for use around humans. Since this is 
half the PEL for malathion it indicates that pyrethrum is considered more 
hazardous than malathion. As another point of reference, lindane is sold 
in a 1 % shampoo formulation for the treatment of head lice in humans. 
This 1 % concentration, which is applied directly to the scalp, compares 
with the 0.08% malathion concentration in the spray used on campus. 

The PEL for lindane is 0.5 mg/m3, or 1/20th that of malathion. 

SEPO cooperates with the gardening section to continually improve the 
safety and health training of its personnel as well as defining our health and 

safety expectations for outside contractors. Even though the policy is to 
use low toxicity pesticides, there is still a need to restrict entry to areas 
where pesticides are being applied. Persons observing pesticide 
applications are advised to stay clear of the area, and report any unsafe 
practices to SEPO. 
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Ref re sher Course on 
Re-cycling 
Paper recycling is fairly well established at HKUST, but we need to 
cooperate more fully with certain aspects in order to be effective. The 
following lists describe what IS and what IS NOT acceptable for paper re
cycling. Remember that including non re-cyclable paper with the re
cyclable paper creates problems for the house-keeping staff in that they 
have to separate out the two and may just dispose of the whole lot as non
recyclable. 

Items for recycling 

- White office paper-letterhead, 
business-forms, offset paper, 
scratch paper, copy paper 

- Coloured paper 
- Photo copies 

- Adding machine tape 
- Index cards 
- Computer cards 
- Computer printout paper 
- Envelopes and folders 

(including stamps - but remove 
adhesive flap or plastic window) 

- Standard business cards 
- Brochures and newsletters 

(if not on glossy paper) 
- Newspapers and magazines 

(they should preferably be 
collected separately} 

Items not for recycling 

- Adhesive removal notes 
- Overhead transparencies 
- Carbon paper 

- Envelopes with plastic windows 
- Blueprint paper 
- Cellophane 

- Lunch boxes, wax paper, 
papercups, paper plates 

- Napkins, tissue, paper towel 
- Film 

- Glue, tape, self-adhesive 
stickers 

- spiral binders 
- Large metal fasteners and other 

contaminants should be 
removed 

- Rubber bands, paper clips 
and staples are OK (they are 
removed in the recycling 
process) 

In addition to the above paper items, aluminium is recycled in the staff 
quarters and toner cartridges are re-cycled by CCST. Please contact 
SEPO for more information. 

Student Orientation 

Be familiar with all safety precautions for operating equipment. 

Be famil iar with the health hazardous properties of chemicals and/or 
equipment. 

Use the proper handling procedures and personal protective 
equipment. Always wear eye protection in the lab. 

Be familiar with the appropriate emergency response procedures, 
including decontamination and first aid. 

In the event of a chemical spill or other emergency alert any persons 
in the area by asking them to leave and notify the supervisor and call 
the general campus emergency number, 8999. Confine the hazard if 
possible without injury to yourself. 

ETC-G2123 


