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A set of site measurement devices composed of an ictometer, an air ionization chamber 
and a gamma ray spectrometry chain was modified so that the type of measurements could be 
earned out in an immerged environment with the equipment lying on the sediments of the 
prospected area. 

The different detectors can be controlled - and the data stored in a portable and 
antonomous "PC microcomputer from a light craft. 

At each station: 
• the ictometer enable the total number of counts to be identified. The equipment 

can also point out the measurements to be taken by indicating the most active 
spots, 

• the air ionization chamber measures the dose rate, 
• the gamma analysis spectrometry chain, composed of a scintillation detector based 

on an Nal crystal optically coupled to a photomultiplier and a 204S channels -
100 MHz converter chain, identifies the main radionulcides that account for the 
irradiation field, 

• a Global Positioning System (GPS) gives the geocoding and a sounding system 
gives the depth. 

Data processing enables various mathematical and statistical operations to be performed 
as well as the identification of the shape of the characteristic spectrum known as the regional 
spectrum, and hence the mapping of associated local anomalies. The assembly of the geo-coded 
data is carried out by means of Geographical Information System (G1S): various requests on data
bases, information overlay and product ion of thematic maps. 

In the framework of the study of a reference radiological baseline, the investigation of a 
bay in France was undertaken. Using more than 100 work stations distributed over a maritime 
surface area of about 10 km and a coastal line of more than 25 km, this set of measurement was 
taken as well as several samples required for the setting up of gamma GeLi spectrometry in the 
laboratory for use of reference. 

Different geological formations were able to be located as well as the major structural 
directions of the coastal line according to the different radiometric responses: granits, sandstone, 
micaschists, fault areas,... 

The fine alluvion or clay areas were radiometrically located, mapped and identified. These 
formations are in fact the preferential areas of radionuclide retention and will therefore be the 
inferred spots for undergoing surveillance (periodical sampling). 

Using tlits study, we propose to define a methodology of reconnaissance, surveillance and 
control of the downstream area of nuclear plant sites in normal, incidental or accidental operation: 
diachrony of die dose rates, modification of the nature of the trapped radionuclides, ... . The 
interest of the method lies in die fact that data can be acquired rapidly with light, mobile, 
reliable and calibrated equipment that can also be quickly implemented. 
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V WTRODUCTrON 
Established in 1974„ the Taiwan Radiation Monitoring Center (TRMC) is responsible 

for the environmental radiation surveillance and related fields in Taiwan. Its environmental 

radiation monitoring programs can be categorized into two parts: surveillance of natural 

ionizing radiation and surveillance of man-made ionizing radiation. For natural ionizing 

radiation, surveillance programs are mainly to establish the radiation baseline data 

including radon. For man-made ionizing radiation, surveillance programs include the 

radiofallout surveillance and the 'environmental radiation monitoring around ithe nuclear 

facilities. This article summarizes the relevant studies carried out by TRMC in the recent 

years. 

2. SURVEILLANCE OF NATURAL RADIATION BASELINE DATA 

It is well known that the major components of natural background radiation in the 

environment include the cosmic rays, the terrestrial gamma radiation, ^K, radon and its 

daughters. A study of Taiwan's natural background radiation was carried out by (1) in-situ 

measurement (2) soil sampling and (3) rock sampling.1 For the in-situ measurement, a 

survey meter equipped with Nal (Tl) detector was used. The energy dependence of Nal (Tl) 

was corrected with an empirical method. For the soil and rock samples, the specific 

activities of 238U, "^^h and ""'K were analyzed by 1 -ray spectrometry. The exposure rate 

of the in-situ measurement and that calculated from the specific activities of 238U, 232Th,40K 

agreed well with each other. In addition, measurement of cosmic-ray induced ionization 

intensity2 and the^K content in the Chinese subjects 3 were carried out during the past 

years. 

3. RADON MEASUREMENT 

An island-wide survey of Taiwanese homes was conducted to determine the average 

annual effective dose equivalents of radon to Taiwan population.4 The radon concentration 
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was measured using .cellulose nitrate films (CN film} as the solid state nuclear track 

detectors. The CN films were put in a plastic cup with a filter on the top and mailed to 

approximately 250 randomly selected householders and replaced for every two months. In 

this study, the average Rn concentration in Taiwanese homes measured In 13 year was 10 

Bqm'"- Using appropriate conversion factors,5 the annual average -effective dose equivalents 

of radon to the Taiwan population were determined to be 0.5 mSv/y. 

4. THE RADIOFALLOUT SURVEILLANCE 

Radlofallout originated from nuclear weapon tests In the atmosphere or nuclear 

accidents. In the TRMC. the radioactive particulates in the air are collected by air sampler 

with fitter paper, dry and wet precipitations are cotlecved -with water fray, gammed fifms 

and rainwater method. Samples are collected by the weather bureau at six main cities and 

then mailed to the TRMC for analysis. The samples are measured mainly with gross beta 

activity and 1 -ray spectrometry. As the Chernobyl accident occurred on April 26, 19S6, 

the radiofallout surveillance program revealed Its effectiveness. The reported arrival of the 

radioactive plume based on the observation of detectable amounts of radioactivity and the 

resultant concentrations of 131l and 137Cs in rainwater was on May 7 in the northern part of 

Taiwan. Maximum concentration of fission products with 13,l as the principal radionuclide 

occurred on May 16 as a result of movement of a south-bound cold front. Fisson products 

such as 103Ru, 106Ru-Rh. 129mTe. U2Te-I. 131l, 134Cs, 13fiCs,137Cs, 140Ba-La, 14,Ce. 144Ce-Pr 

were detected. In addition to 13,I and 137 Cs, 1Q3Ru in the airborn dust was found from time 

to time during May, 1986. 

5. ENVIRONMENTAL RADIATION MONITORING AROUND THE NUCLEAR 

FACILITIES 

In Taiwan, there are three nuclear power stations with a total of six units, one low-

level radwaste storage site and two research reactors. According to the Radiation 

Protection Standard issued by the Atomic Energy Council, an environmental radiation 

monitoring system is required to set up in the vicinity of each nuclear facility to assess the 

induced population dose and the level of radioactive contamination. The regulatory guide 

for the environmental radiation monitoring of nuclear facilities was frist developed in 19S9 

and subsequently revised in 1992. The environmental radiation monitoring of each nuclear 

facility was carried out by the facility itself and the TRMC independently. The monitoring 
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program include direct jainma radiation measurement and environmental sample 

radioactivity measurement. Direct gamma radiation is measured mainly with TLDs. The 

environmental samples include air particulate, plant, water, agricultural and cumulative 

samples. These samples are processed to measure the gross J3 activity, gamma ray 

spectrometry and analyze the particular radionuclides such as 3H. ,,0Sr and l v l l . According 

to the measured results,7 the assessed doses had' shown to be far below the regulatory 

ivvivmetwetu. As compared wUU natural background radiation In Taiwan, the induced 

annual dose is less than 0.19J> of natural radiation dose -which Is about 2 mSv/y.K 

6. MULTI-FUNCTIONAL INTEGRATED ENVIRONMENTAL RADIATION 

MOHITORtrCG NETWORK 

Recently, owing to social concern about the radiation, an integrated environmental 

radiation monitoring network has been developed.9 This system can monitor the direct air 

gamma exposure rate and the water and aerosol radioactivity by on-line radiation 

measurement devices and automatic data acquisition modules. The on-line automatic data 

acquisition modules can reliably acquire the measured radiation data and transmit them to 

a central station, or rapidly initiate an alarm signal during an abnormal radioactive event. 

In case of transmission failure, the data acquisition module can automatically save the 

measured data for later transmission. 

The radiation measuring devices and methods are designed according to the practical 

situation. For direct gamma exposure rate monitoring, high pressure ionization chamber 

(HPIC) was used as the detector. Its sensitivity can reach 1 LL R/h. For water monitoring, 

a dual-loop/dual-tank fully automatic water sampling and radiation measurement assembly 

has been developed. This assembly can continuously measure the concentrations of specific 

radioactive isotopes in water to the extent of environmental regulation limits. For aerosol 

radiation monitoring, a commercial aerosol monitoring system (FHT 59 S) which can 

extract artificial alpha and beta radiations in the presence of natural radon and thoron has 

been successfully integrated into this environmental radiation monitoring network. 

7. FUTURE PROGRAMS 

As the dependence on nuclear power in Taiwan has increased in recent years, the 

environmental radiation monitoring has become an important issue and a deep concern of 

the public. The TRMC will make every effort to improve the methods of radiochemical 
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analysis tmd radiation detection, build complete information of environmental background 

radiation, increase the numbers of remote radiation monitors around the nuclear power 

•.unions, participate in the international iniercomparaon study, and have more 

communication and cooperation with other Institutions. 
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