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Abstract

The Institute for Medical Research has been contracted to carry out the medico-ecological aspect of

environmental impact assessment on hydroelectric projects since the late 70's. Most of the studies were

pre-impoundment baseline studies. The objectives were to determine (i) if there was any potential health

risks in terms of spread of vector-borne and other communicable diseases resulting from the changes in

the environment due to the creation of large bodies of water as a consequence of the construction of

hydroelectric dams, (ii) diseases of public health importance in populations affected by such projects.

Field surveys were carried out at the project sites where people were interviewed and observations made

on the sanitation conditions of the communities; collection of blood to screen for malaria and filariasis

and stool collections for schistosomiasis and other parasitic infections were conducted; mosquitoes were

caught to check for vector species and to screen for malaria and filariasis; habitats suitable for mosquito

larvae breeding were screened; streams and water bodies were examined for snail hosts of

schistosomiasis, and small mammals were trapped and examined for zoonotic infections.

Nine pre-impoundment studies had been carried out and potential impact of the change in environment

on diseases and health of the affected populations in each areas was evaluated. Risk of infections to the

dam construction workers were also assessed. Recommendations on mitigation measures were made for

each situation so that adequate provisions could be made to improve the health conditions of these

populations especially those who would be resettled as a result of impoundment. Prevention and control

measures on transmission of infection, including vector control were proposed. The potential medico-

ecological hazards encountered by immigrants and visitors to the area on completion of the hydro project

were also envisaged.

Post-impoundment studies on two hydroelectric projects had been conducted about 5 to 7 years after the

completion of the dams. Surveys conducted were similar to the pre-impoundment studies. Changes to

disease pattern were noted and no adverse impact on diseuses and health conditions due to the dams was

seen.
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INTRODUCTION

Extensive changes to the environment are inevitable when land is opened up for

development. Besides the impact of vast changes on the environment, the impact on

people who are affected by these land development should be of great concern. An

important aspect to look into is the impact on the health of the people due to the

changes brought by such development.

Environmental impact assessment (EIA) on any land development scheme is a

requirement by funding agencies such as the World Bank. Therefore the Lembaga

Letrik Negara (LLN) was obliged to have EIA done on its hydro-electric projects.

Since 1978, the Institute for Medical Research (IMR) has been commissioned by the

LLN, now Tenaga Nasional Berhad (TNB), and Sarawak Electricity Supply

Corporation (SESCO) to conduct part of EIA, i.e. the medico-ecology and

environmental health impact assessment (EHIA) on their hydro-electric projects while

other aspects are carried out by the universities, Museum Negara and other agencies.

The IMR initially started on such projects with a few personnel. After a number of

projects, a more formal Medico-ecological Team has been set up at the IMR with the

participations of staff from four divisions namely Divisions of Parasitology, Medical

Entomology, Malaria and Filariasis, and Medical Ecology. Expertise has often been

drawn from the Division of Epidemiology and Behavioural Research, and recently

from foreign co-workers from the Department of Health Care and Epidemiology,

University of British Columbia. Local health staff from the Department of Medical

and Health Services, Sarawak has been recruited to conduct certain part of the

studies in the state.
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The objectives of this paper are to provide information on a) the EHIA conducted by

the IMR Medico-ecological Team, b) the capabilities of the Team, and c) the plans

for the future.

MATERIALS AND METHODS

An account of our present study operations follows. The IMR receives a formal

request from the development project proponent who also supplies preliminary

information on the project site, maps and other pertinent information. A

reconnaissance trip of one to two days is conducted with preliminary surveys which

include finger-prick blood collection from a small proportion of the population and

interviews with village heads, etc. Detailed topography maps of certain areas are

obtained. Medical records are collected from district medical offices. The IMR then

prepares a study and budget proposal and as it is a government body serving other

government agencies, so far the IMR receives no consultant fees. When the proposal

is accepted, the study is conducted with the aid of officials from the project proponent

in supplying guides and certain transport including landrovers, boats and at times,

even helicopters.

The procedure that is used for the medico-ecological study and EHIA is as follows:

i) Identification of health hazards.

Important infections, diseases and public health problem are investigated by

conducting field surveys.
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ii) Identification of the population at risk to the existing health hazards.

At each study whether pre-impoundment, during construction phase or post-

impoundment of the project, the people at risk of the health hazards are

anticipated. The people who may be at risk include the local communities,

potential resettlers, local and foreign construction workers and engineers,

resettled communities, immigrants and visitors/tourists.

iii) Assessment of potential impact.

In the assessment of potential impact of the hydro-electric project on health

hazards, a number of factors is taken into consideration to evaluate if there

will be a potential increase in the endemic health hazards. These include the

changes of the environment like the creation of a large water body i.e. the

reservoir, and land clearings for construction of the dam and for resettlement

especially near the forest fringe. Also important is the availability of

waterways and roads which allows access of people into areas of disease

transmission which were previously very isolated and deep in the jungle.

People from elsewhere coming into the area may also bring diseases, vectors

of diseases and different culture not found in the area thus introducing new

health problems.

iv) Recommendations on mitigating measures and health risk management.

After assessing the potential impact on each health hazards, recommendations

on mitigating measures and health risk managements are proposed so that the

project managers and the health agencies can take appropriate action.
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Recommendations are on prevention of exposure, control measures, health

education, monitoring of the hydro-electric project and suggestions like

agricultural programmes and subsidies which will help to reduce the health

risks.

To identify the health hazards, field surveys are conducted. The duration of surveys

varies between 10 days to 3 weeks depending on the size of the hydro-electric

projects. Teams of 3 - 7 persons conduct the field surveys and some materials

collected are processed in the field while others are taken back to IMR for laboratory

investigations and computer analysis. The surveys include:

i) blood collection for microscopic examination of malaria and filariasis and for

serological tests of malaria and schistosomiasis;

ii) stool collection and examination for schistosmiasis and other intestinal

parasites;

iii) mosquito adult and larval collection to look for vectors of malaria, filariasis,

Japanese encephalitis, dengue and other vector-borne diseases;

iv) snail survey for intermediate hosts of schistosome and other snail-borne

parasites of medical importance;

v) animal trapping and necropsy for zoonotic diseases;

vi) interviews using detailed questionaires on health, environment, sanitation,

food availability and health facilities; and

vii) medical examination for public health problems.
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RESULTS AND DISCUSSION

The IMR carried out medico-ecological studies and EHIA on 12 hydro-elecric

projects between 1978 and 1993 (Table 1). The nine pre-impoundment studies were

mainly base-line studies. Health risks in terms of spread of vector-borne and other

communicable diseases resulting from the changes in environment and diseases of

public health importance in populations affected by the hydro-electric projects were

assessed.

Table 2 shows the summary of an EHIA on a pre-impoundment study of a hydro-

electric project carried out a few years ago by the IMR team. The project area is not

given because of the confidentiality of the information. Only the important health

hazards are presented and the summary table is presented according to the

"Guidelines for the Health Impact Assessment of Development Projects" (Birley &

Peralta, 1992). The general conclusion of this study was that the impact of the

hydro-electric project on the health hazards identified could be reduced. The main

recommendations were:

i) Careful planning of resettlement areas especially the choice of sites and the

provision of basic amenities like sanitary toilets and piped water supply; and

ii) An integrated project with active community participation could be introduced

to improve the health of the affected population and to dispel the fears of the

hydro-electric project. This integrated project could include deworming

campaigns, health education programme and agricultural programmes.
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A study was conducted during the construction phase of a hydro-electric project.

Recommendations were given to the projects contractors to prevent the construction

workers from being exposed to infections like malaria and hookworm which were

found to be important health hazards and also to control vectors of diseases like

malaria and dengue. An health exhibition was also organised for the construction

workers on personal hygiene and common infectious diseases especially sexually-

transmitted diseases, and pamphlets on health information were also given out.

Post-impoundment studies on two hydro-electric projets were conducted 5-7 years

after the completion of the dams. The surveys conducted were similar to those of the

pre-impoundment studies. The diseases patterns were studied and impact of the new

development on the health and well being of the affected population was assessed.

Table 3 shows the summary of a post-impoundment study. The area is not specified

because of confidentiality of the information. The conclusions of the study were;

i) The general health conditions of the affected population had not improved but

these were not related to the hydro-electric dam project, but due to the

ignorance and old habits of the people;

ii) The reduction of food and income from agriculture among the resettled

population was a major problem; and

iii) The number of mosquitoes including vectors of diseases like malaria and

dengue had increased but the diversity of species remained similar.

The main recommendation that could improve the health of the affected population

was health education.
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FUTURE PLANS OF THE IMR MEDICO-ECOLOGICAL TEAM

The future plans of the Team are in research and training. Controlled studies on

long-term impact of land developmental projects on environmental health need to be

conducted as there is very little information on long-term impact and furthermore

from a developing country. Our Team proposes to examine human welfare under

different intensities of environmental impact of a hydro-electric development project

before, during and after construction and compare this with a control area with

similar ecosystem but not affected by the same type of development. In the same

study, evaluation on how the affected population manage their resources to changes

caused by dam construction and how the local population takes advantage of the

extensive capital resources available during and post dam construction will be

evaluated. Stress problems brought about by import of urban values during dam

construction and new human and environmental ecosystem post construction will also

be studied. Funding is being sought for this project.

In our training plans, the Team hopes to train more scientists, and laboratory and

field workers within and outside the Institute in the application of EHIA workers

within and outside the Institute in the application of EHIA techniques. As EHIA may

be a requirement for all land development projects in the future, this dissemination

of knowledge is very essential because the IMR Team will not be able to handle more

than one study a year unless personel is recruited an trained specifically for such

studies. Further more, independent consultant agencies would be conducting EHIA

for developmental projects and the Team should concentrate on contributing its

expertise to the Department of Environment on evaluation of such studies.
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