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ABSTRACT

For nearly a decade there has been strong industrial growth accompanied with
environmental pollution including water pollution, air and noise pollution, and solid and
hazardous waste.

Hazardous waste is the most significant problem according to the lack of understanding
and knowledge of hazardous waste management as well as the inadequacy of disposal sites.
Hazardous waste disposal sites include Samae Dam, Bang Khun Tien, Bangkok; Ratchburi;
and GENCO on the Eastern Seaboard at Rayong.

Besides the industry which is considered as the major source of hazardous waste, academic
institutions equipped with laboratories are also sources of hazardous waste. Laboratories
generate not only hazardous waste but also toxic chemicals. The Thailand Research Fund
(TRF) has funded several research projects under the Industry University Cooperative
Research Center (JUCRC) for Hazardous and Environmental Management at five
Universities, namely Chulalongkorn University, Khon Kaen University, Chiangmai
University, Prince of Songkla University, and King Mongkut University of Technology,
Thonburi. The research projects are aimed at the management of hazardous substances,
including toxic chemicals and hazardous waste, of the university. It includes a data base
system of hazardous substances, management of hazardous waste, and an emergency
response system.

Universities will be the model of hazardous substance management. The model could be
applied to other academic institutions, organizations in both public and private sectors, as
appropriate.

Khon Kaen University of which the. Environmental Engineering Department, Facuity of
Engineering as a core unit cooperating withi the Chemical Engineering Department, Faculty
of Engineering; the Chemistry Department, Faculty of Science; the Epidemiology
Department and the Sanitary Science Department, Faculty of Public Health; the
Pharmaceutical Chemistry Department and the Toxicology Department, Faculty of
Pharmacy; the Radiclogy Department, Faculty of Medicine; the Entomology Department,
Faculty of Agriculture, had performed the research study of IUCRC for hazardous
substance management for 2 year period, starting April 1997 to September 1999. The study
covered development of a data base system of hazardous substances, management of
hazardous substances, and development of an emergency response plan.

The data survey was carried out from July 1997 to April 1998 for 14 faculties including the
Faculties of Agriculture, Technology, Science, Engineering, Public Health, Nursing,
Pharmacy, Associated Medical Science, Medicine, Veterinary Medicine, Dentistry,
Education, Architecture, and Fine and Applied Art. Thirty one sources of hazardous
substances was found from 56 sources in 14 faculties, being equivalent to 55.53% .

Types of the hazardous substances found were flammable liquids which was 90.32% of the
buildings having hazardous substances, followed by gas and toxic chemicals being equal to
80.64% and 77.42% respectively. The Faculty of Science was the most hazardous substance
utilizing source, ie. 2,079 items of hazardous substances from 3,898 items of chemicals
used. The Faculty of Public Health was the lowest hazardous substance utilizing source, ie.
115 items of hazardous substances from 122 items of chemicals used.

The quantity of chemicals surveyed during July 1997-April 1998 was 19,970 liters of liquid
and 6,107 kilograms of solid.

Ten types of gases were used in 14 faculties during the same survey period; these include
methane, acetylene, hydrogen, helium, oxygen, argon, nitrogen, carbon dioxide, nitrous
oxide, and mixing gas. The most common gas type used was nitrogen (51 containers of 45
kg/container) followed by carbon dioxide {39 containers of 45 kg/container) and oxygen (31
containers of 45 kg/container). Nitrogen dioxide and carbon dioxide were mostly used in



the Faculty of Science, ie. 21 containers and 19 containers, respectively. While oxygen was
mostly used in Faculty of Veterinary Medicine, ie 19 containers.

Laboratory hazardous waste was investigated for 4 departments; the Chemistry
Department, Faculty of Science; the Pharmaceutical Chemistry and the Toxicology
Department, Faculty of Pharmacy; the Environmental Engineering Department, Faculty of
Engineering. The survey period covered both first and second semesters. During June
1996-February 1997, the Chemistry Laboratory generated experimental laboratory waste of
3,400 liters of liquid and 42 kilograms of solid. The Pharmaceutical Chemistry and the
Toxicology Laboratories generated 1,933 litiers of experimental waste and 18,612 liters of
washing waste (surveyed during June 1998 — February 1999). For the Environmental
Engineering Laboratory which was surveyed during 11 November - 16 December 1998 by
estimation of 80% of water used in the laboratory. The daily maximum and minimum waste
generated were 1,760 liters and 160 liters, respectively; being 973 liters/day on average.

Laboratory waste characteristics were also studied for the abovementioned laboratories.
The studied parameters include pH, phosphorus, cyanide, mercury, lead, copper,
chromium, cadmium, zinc, manganese. The study indicated that most parameter content
were within the effluent standard of the Ministry of Industry, except mercury content.
Comparison with the effluent standard of mercury of 0.005 mg/l, mercury content of
laboratory waste generated from Environmental Engineering, Pharmacuetical Chemistry,
and Chemistry were 1,420 mg/l, 43 mg/l, and 106.41 mg/], respectively. There needs to be
an appropriate treatment.

Presently, most laboratories in Khon Kaen University do not have any laboratory waste
management and hazardous waste treatment. Mostly, laboratory waste is poured down to
the drain and discharged to the University sewer, except the Chemistry Laboratory.
Chemistry laboratory waste is treated by separating experimental waste and washing water.
Washing water is daily treated by neutralization with Sodium hydroxide (NaOH) to pH 7
prior to discharging to the sewer. The experimental waste is collected in a container by
separation of inorganic and organic wastes. The inorganic waste is weekly treated by
neutralization to pH 7. The supernatant is discharged to the sewer, where the sludge is
stabilized with lime and disposed to the disposal area provided in the University. For
Srinakarin Hospital, the infectious waste is daily incinerated in an incinerator. The
Department of Radiology will. collect all radiological waste in the appropriate container
which are sent to the Office of Atomic Energy for Peace for further treatment.

In addition to the investigation of sources and quantity of hazardous substances, the data
base system of hazardous substances was made by developing the program named
HAZBASE-KKU to record types and quantity of hazardous chemicals used and hazardous
waste generated in the laboratories. The network of data base has been established in
various departments and faculties. Moreover, the homepage of data base of hazardous
substance was developed for external use through the internet. Training for the relevant
staffs of University for utilization of the data base system has been implemented in order to
have maximum use of data base system.

An emergency response system for the laboratory was also developed by investigating the
related facilities and equipments such as fire extinguishers, safety equipment, absorbing
material used for chemical spills, etc. Mostly, these kinds of facilities and equipments are
not only inadequate but also inefficient. Training of the emergency response system was
implemented to the laboratory staffs and security guards in order to make them understand
and for awareness encouragement. The laboratory safety system was made by making the
manual of safety chemical use with the list of safety equipment. The emergency response
plan was developed with the collaboration of the emergency unit of Srinakann Hospital and
the Khon Kaen Fire Brigade of Khon Kaen Municipality.

The model of university hazardous substance management was proposed by establishing the
Hazardous Substance Management Unit comprising of data base system, laboratory waste
disposal, and emergency response. The action plan will be implemented through the
committee, policy and acting committees. The model will be proposed to be the



University’s plan. Then it will be proposed to the Ministry of University Affairs (MUA) to
announce it as the MUA’s policy for all universities to implement the hazardous substance
management. The hazardous management plan can be expanded to other public and
private sectors through the network of relevant agencies such as the Ministry of Industry,
the Pollution Control Department, etc, and the Thailand Research Fund in particular which
is the initiating agency to support the establishment of an Industry University Cooperation
Research Center for Hazardous and Environmental Management.



