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Current Issue - Key Recommendations from PECOS

Â Public Engagement Commission on SNF Management (PECOS)

o The non-government commission, to gather various opinion on SNF management

Key Recommendations (in 2015)

o The government should operate the permanent disposal facilities by 2051.

o A candidate site, in which both of URL facility and centralized interim storage facility to

be constructed, has to be selected by 2020. Demonstration and verification programs f

or disposal concept, technology and its safety at the URL should start by 2030.

o SNF could be stored in on-site dry-type storage facility prior to transferring to centraliz

ed interim storage facility.

o Priority on SNF issues including storage, transportation, disposal and pyro-processing

to minimize volume and toxicity of waste should be evaluated and systematic plans for

each issue should be established

o Establishment of a new public corporation (e.g. SNF technology and management corp

oration) for safety, responsibility, efficiency and transparency of SNF management

o Enactment of special law on SNF management
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Current Issue - Basic plan from MOTIE in 2016

ÇMOTIE announced a Basic plan for HLW management (July, 2016)

× To select one site for a site specific URL, Centralized interim storage facilities, 

and a HLW repository 

o Site selection (+ 12 yrs)

o Centralized interim storage facilities construction (+7yrs) + Site 

specific URL construction and operation (+14yrs) 

o HLW repository construction (+10yrs)

× To consider international cooperation on sharing storage & repository for HLW 

management

× To achieve key technologies punctually for safe and economic HLW 

management

× To keep transparency in HLW management and communication with publics

Ç Currently, a special law for HLW management is to get approved by the 

Korean National Assembly  
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Introduction
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Introduction - Background I

ÇUranium (U) Analogue 

¸U is a major element among naturally occurring radioactive materials in rocks 

due to its abundance in subsurface environments. High U contents are mainly 

found in granite, phosphate, and organic-rich black shales.

¸ The distribution of U and understanding of its migration and retardation 

processes are very important in terms of geological disposal of radioactive 

wastes as radionuclides released from radioactive waste repository might be 

migrated and retarded in subsurface environments.

¸ The ubiquitous presence of U in rocks and groundwaters makes it an ideal 

natural analogue for studying geochemical behavior of radionuclides in a 

deep geological repository for final disposal of HLW. 

One of important issues in the deep geological disposal of high-level radioactive 

waste is the confident prediction of natural processes during time scales up to 

hundreds of thousand years. (Suutarinen et al., Rdiochim. Acta 52/53, 1991) 

Č One possibility of resolving this issue is to study the migration phenomena  

using naturally occurring radionuclides as analogues of radioactive waste  
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Introduction - Background II & objectives

ÇUranium (U) Isotopes

¸ Three isotopes: 238U (4.5×109 y),  235U (7.1×108 y),  234U (2.5×105 y)

¸Mass percentages: 238U (99.27%), 235U (0.72%), 234U (0.006%)

¸Due to long radioactive half-lives, 238U and 234U isotopes are in secular 

equilibrium in all minerals and rocks older than one million years in a closed 

system or undisturbed minerals since 234U is a daughter product of 238U. (Tripathi

et al., J. Radioanal. Nucl. Chem. 295, 2013)

¸ Variations in AR have been used as a sensitive chemical indicator for 

identifying isotopically distinct groundwaters and studying geochemical 

processes 

Ą Information for origin of U, groundwater redox conditions, 

groundwater-rock interaction, and  mobility and retardation of U
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Introduction - objectives

ÇSpecific objectives of this study are

¸ To determine the environmental distribution of natural uranium in groundwater 

and its geological relationship

¸ To understand the potential migration pathway of natural uranium in fractured 

bedrock aquifer through excavation and hydraulic test to water conductive feature

¸ To estimate uranium species and concentration in the granitic groundwater using 

TRLFS (Time-Resolved Laser Fluorescence Spectroscopy) and model calculation

¸ To investigate geochemical behaviors of uranium using the activity ratios of 

234U/238U.

¸ The main goal of this study is to evaluate the distribution of uranium and the 

understanding of its potential migration and retardation processes in granitic 

subsurface environments.



15th NAWG Workshop, UJV-Rez, Prague, 23-26th May, 2017

Groundwater Uranium in Korea

Mean U 

conc. = 8.11 

ɛg/L

Median U conc. 

= 0.79 ɛg/L

N mean min. med. max. unit

This study 3009 8.11 <0.01 0.79 3,607 µg/L

Geology N Mean Min. Med. Max. Stdev.

plutonic 1312 13.15 0.01 1.31 3607.00 115.90

metamorphic 646 7.55 0.01 0.90 563.56 31.58

sedimentary 849 1.95 0.01 0.43 293.00 12.48

okcheon belt 202 2.99 0.01 0.57 145.20 11.99

Well depth N Mean Min. Med. Max. Stdev.

=<100 m 936 4.20 0.01 0.59 293.00 17.22

>100 m 2073 9.87 0.01 0.93 3607.00 93.69

(not published)

ɽ
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Study site - KAERI site

ÅKAERI

ÅStudy site : KAERI & KURT (KAERI Underground Research Tunnel)

ÅGeology around KAERI site : Pre-Cambrian metamorphic rocks (biotite gneiss and banded 

gneiss, limesilicate, biotite shist), Mesozoic plutonic rocks (schisotse graite, biotite granite, two 

mica granite), dykes

ÅKURT located in western part of KAERI site : medium to coarse-grained Jurassic two-mica 

granite (biotite>>muscovite)

45m
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Study site - Overview of KURT & its Extension

¿ To improve geoscientific investigation technologies for the site characterization

¿ To provide the geoscientific data on the site scale for system development and safety 

assessment studies

¿ To develop the detailed site descriptive model on the site and block scales

KAERI Underground Research Tunnel (KURT)

ÅOff-site generic URL, not 

site-specific URL

ÅR&D site, not potential site 

for waste disposal 

ÅPurpose-built, not pre-

existing excavation

ÅCrystalline rock basement 

(two-mica granite)

ÅNo radioactive materials 

used
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Monitoring Boreholes in KAERI

Monitoring boreholes around KURT
BH: shallow borehole (6)

YS: deep borehole (7)

KP: horizontal & vertical (2)

éé.. DB, AH, MB ééé

Long-term MWCF 

Monitoring

MWCF 

Monitoring


