
ASSUMPTION AND PROGRAM OF THE EARLIER STAGE 
CONSTRUCTION OF L/ILW DISPOSAL SITE 

LI Xuequn CHEN Shi LI Xinbang 
China National Nuclear Corporation China Institute for Radiation Protection 

ABSTRACT 
This paper analyses the production and treatment of low- and intermediate-level radwastes 
(L/ILW) in China, and predicts these wastes to be produced while developing nuclear power. 
Then it introduces some problems and situation in this field and puts forward some proposals and 
assumptions to the earlier stage construction of disposal site. 

With the development of nuclear industry, quite a large amount of low- and intermediate-level 
solid radwastes have been accumulated, which has become a safety-related problem increasingly 
important to nuclear enterprises and institutions. More and more such wastes are being produced 
with the nuclear power development and nuclear facilities decommissioning. Because the wastes 
must be disposed of safely, it is absolutely necessory to construct the disposal sites. Therefore, 
preliminary efforts have been made by CNNC over the past ten years in policy, law and rules, 
developing program, management system, siting, engineering techniques, and safety assessment 
for waste disposal. However, due to lack of definite technology policy and law, management 
organization, .and construction funds, this work remains in the stage of academic research, 
policy deliberation, and siting study, which can not meet the requirement of radwaste disposal. 

The present situation and prediction of the L/ILW, and the program and assumption to disposal 
site construction are reviewd as follows. 

1. The Status Quo and Prediction of Low- and Intermediate-Level Solid 
Radwastes 

50,000 m3 low- and intermediate-level solid radwastes, including solidified bodies of evaporated 
liquid wastes, have been accumulated in China over the past 30 years. In the next decade, the 
same quantity of wastes will be generated with the nuclear facilities decomissioning. 

Based on nuclear power development program in the near future, one 1,000 MWe standard 
light water reactor produces 550 m3 low- and intermediate-level solid radwastes each year in 
terms of international common estimation and parameters; and 40 years later, there will be the 
same amount of the wastes to be generated when it is out of service. So, the amount of such 
solid wastes will amount to 380,000 m3. The wastes will increase with the development of 
nuclear power. Produced by nuclear industry as well as nuclear power plants, hundreds of 
thousands m3 of solid wastes are expected for treatment. 

In the past, the disposal of L/ILW was not dealt with in time, especially those wastes which 
have been stored in the temporary storage pits for a long time and it is now difficult to retrieve 
them. Due to the time limit of the construction and in case of rainwater leakage in the 
constructions, the radionuclides will be released and migrate. When new nuclear power plants 
and nuclear facilities are put into operation, the waste disposal shall be taken into consideration. 
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It should be stipulated that the temporary storage of low- and intermediate-level solid radwastes 
by the site area is limited within 5 years as a necessary measure to ensure safety. Consequently, 
the construction scale and standard of the temporary storage can be optimized, and economic 
benefits, effectd as well. 

Authorities concerned in CNNC have concluded unanimously that the construction of the L/ILW 
disposal site for nuclear facilities shall be regarded as a prerequisite for development of nuclear 
power and decommissioning of nuclear facilities and as an important content for the examination 
of safty analysis and environmental impact assessment of nuclear facilities by the environmental 
protection and safety supervision authorities. 

2. Assumption and Program of L / I L W Disposal Site 

L/ILW disposal site is not only used in nuclear power plants and nuclear industry, but also can 
facilitate the development and application of radioisotopes, irradiation technology, and other 
nuclear technologies. According to the principle of regional disposal and distribution of the 
L/ILW, five regional disposal sites are to be constructed in the east, south, northwest, 
southwest, and northeast of China in the present and intermediate periods. With an exception of 
the northeast disposal site which can be postponed for construction, the first phase engineering of 
the others is scheduled to be finished and put into operation by 2000. If the above objectives are 
realized, the requirements to dispose of the wastes arising from nuclear industry, nuclear power 
plants, nuclear facility decommissioning, etc. can be met. The estimation of the scale and costs 
of those five sites is listed in Table 1. The investment is made by stages of construction and 
application of the site. 

There is an obvious difference in the construction procedures between a disposal site and a 
general nuclear facility. The waste disposal means to bury a certain amount of radioactive 
materials underground with support of geological and engineering barriers and other management 
measures so as to ensure safety for 500 years until the radioactive materials decay to be harmless 
products. Therefore, in pre-construction stage, it takes a long time to select an appropriate site, 
perform safety assessment, and implement the official review and approval. The construction 
cycle in foreign countries usually takes 5 — 7 years, including 4 ~ 5 years long for siting and 
safety assessment. Large amount of work in siting involves field investigation, drilling, 
measurements, and in-situ tests; geological surveys such as hydrogeology and geochemistry are 
more detailed than those for siting of a nuclear power plant. The above conditions are of great 
importance to the earlier stage work of site construction. Mainly because of financial difficulty, 
the construction of such site can not proceed steadily. 

3. Earlier Stage Work and Proposed Work during the Eighth-Five-Year Plan 

The earlier stage work includes the selection of technology, regional investigation, preliminary 
site selection, site determination, safety tests, safety assessment, conceptual design, and 
preliminary design. The earlier stage work and specific conditions of the site are closely 
interrelated. The earlier stage work includes the following technical items ; 

(1) Investigate the geological, hydrogcological, environmental, ecological, and social economic 
conditions in each region, and recommend several possible areas ; 
(2) Carry out reconnaissance in these possible areas and select over 20, and then to recommend 
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one or more possible sites on the basis of comprehensive assessment and drilling tests; 
(3) Implement conceptual design of the waste disposal system according to specific conditions of 
the site ; 
(4) Prepare feasibility research report, safety analysis report in siting stage, and environmental 
impact report ; 
(5) Assess in detail the characteristics of one or two examined and approved sites, including a. 
Ground survey and drilling in field; b. Determination of the field hydrogcological and 
engineering geological parameters such as water pumping and pouring tests, ground water tracer 
tests, single well dilution tests, unsaturated zone tests, geophysical exploration and the age of 
fracture movement; c. Determination of hydrogeological and engineering geological parameters 
in laboratory such as rock and soil porosity, permeability coefficients, grain size, specific 
gravity, the characteristics of rock core samples in different depths, rock and soil mineral and 
chemical composition, water quality analysis of surface water and ground water, radioactivity 
background survey of ground water, radioactive nuclides migration tests, geochemistry 
research, the age of ground water, and rock and soil mechanics; 
( 6 ) Determine the disposal methodology, engineering techniques, and engineering barrier 
parameters, including a. The shallow ground disposal and rock-cave disposal; and b. Leaching 
tests, corrosion-resistant tests of packing container, backfilling materials tests, top cover tests, 
and the structure and material tests of other types of disposal unit; 
(7) Study the safty assessment techniques of a specific disposal system, including a. Suitability 
R&D of the assessment modes and computer programs, especially the integral mode, failure 
mode of engineering barrier, aerated-zone radioactive nuclides migration mode and moisture 
content movement mode, ground water radioactive nuclides migration and water content 
movement mode, and probability risk analysis and evaluation; b. Uncertainty analysis of 
assessment mode, sensitivity analysis, and verification of mode; and c. Determination of key 
radioactive nuclides, key routes, and key residential areas, and ecological investigation of food-
chain and determination of transfer parameters; 
(8) Prepare safety analysis report and environmental impact report on the basis of preliminary 
design; and 
(9) Ensure the quality of the earlier stage work, including preparation and implementation of 
QA Program. 

Since most of the above work aims at specific site and disposal system, all the requirements must 
be met in all the regional disposal sites. As proposed, the siting and other primary earlier stage 
work in the east, south, northwest, and southwest of China should be finished during the 
Eighth-Five-Year Plan to lay a solid foundation for the first phase engineering of the four 
disposal sites by 2000. 

Regional differences in cost and existing work conditions are considered in the investment. The 
cost estimation is listed in Table 2(investment for the preliminary design excluded). 

In order to avoid building all the disposal sites at the same time to disperse the technical 
capabilities, the eagerness, siting conditions, and the supporting work by related departments in 
each disposal region should be taken into account when the earlier stage work is arranged in each 
disposal site. The proposed time schedule is shown in Table 2. 

In recent years, in respect of low- and intermediate-level liquid radwastes disposal, CNNC has 
been involved in two earlier stage works, i. e. near-surface disposal for cement solidified wastes 
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by large-volume pouring technology and the hydraulic fracturing disposal in the shale layer, 
reaching an extent of determination of the disposal sites. And the preliminary siting stage work 
in the east, northwest and southwest of China has begun. Through practical work, experience 
has been gained, and a technical contingent, built up. 

In addition, cooperation has been developed with several foreign countries and institutions in 
L/ILW disposal with fruitful results. All those factors are considered as the advantages to 
finalize the L/ILW disposal sites during the Eighth-Five-Year Plan. 

The L/ILW diposal sites shall be constructed with supports to be given by related departments to 
speed up the progress and build up the sites as early as possible so that the development of nuclear 
power and nuclear industry and application of nuclear techniques can be ensured in China. 

Tabcl 1 Estimation for construction of the disposal sites 

Disposal Site Effective Volume* Investment Investment by 2000 
(10 4 m 3 ) (RMB"¥1.000.00) (RMB¥li000.00) 

East China 20 50,000 30,000 
South China 20 50,000 30,000 
Northwest China 20 30,000 20,000 
Southwest China 5 20,000 15,000 
Northeast China 20 50,000 
Total 200,000 95,000 
* According to actual conditions, the construction is carried out by stages. 

Table 2 The investment of the earlier stage work of L/ILW disposal site construction 
druing the Eighth-Five-Year Plan 

Disposal Site Investment Duration 
(RMBY1.000.00) 

2,500 1993—1995 
3,000 1991—1994 
1,500 1992—1993 
2,000 1993—1995 

East China 
South China 
Northwest China 
Southwest China 
Total 9,000 
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