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oNATIONWIDE ENVIRONMENTAL RADIATION MONITORING

” VERIFICATION SURVEILLANCE AROUND NUCLEAR FACILITIES
WFIELD SURVEILLANCE AGAINST EMERGENCY SITUATION




I. Framework of
Environmental Radiation Monitoring




Article 104
Preservation of

Environment

Article 105

Monitoring of

Nationwide
Radioactive

4P B ¥IA Environment

L hmbian ki 1]

Legal Basis for

Environmental Radiation Monitoring(ERM)

(1) The operator of facility ...shall conduct the survey of radiation
environment and the evaluation of the impact ...and file a report thereon
to the Commission

(2) The Commission, when he deems it necessary to confirm the results of
the survey of radiation environment and the evaluation of the impact of
radiation on environment ...

(1)The Commission shall conduct nationwide monitoring of the impact of
radiation ...to detect any radioactive emergency situation ...at the early
stage with the aim of ....

(2) The Commission may establish and operate central and local

radioactivity monitoring stations ...



Hierarchy of Nuclear Safety Law

Nuclear
Safety Act

Enforcement Decree
(presidential Decree)

NSSC Notice 2017-17

Regulation on Survey of Radiation
Environment & Assessment of
Radiological Impact on Environment in
Vicinity of Nuclear Power Utilization
Facilities:

Details of program and guidance



Environmental Radiation Monitoring
Scheme in Korea

Nuclear Safety and Security
Commission (Government)

Regulation
\ 4 A 4 \ 4 v
Terrestrial Marine Aerial Nuclear Facility
ERM ERM Monitoring ERM

v v v v l
Regional Radiation Unmanned Sampling & SAUNA NPPs(5), RRP(1),
Monitoring St.(15) || Monitoring Post(156) monitoring Repository Site(1)
Gamma Dose-rate Gamma Dose-rate Gamma Emitters Gamma Emitters

Gross Be'ta (IERNet) 3H, %Sr, Pu Xe & Kr 3[, 14C, 9Sr

Gamma Emitters U, Pu, Tc-99, etc.

CRMS : Central Monitoring Station, NPP : Nuclear Power Plant, RRP : Research Reactor Plant
RADA : Radioactive Airborne Dust Archive, ARM : Aerial Radiation Monitoring
SAUNA : Swedish Automatic Unit for Noble gas Acquisition




National

Office at National Security

Radiological Emergency Management Scheme

® Nuclear Safety and Security Commission (NSSC)
- national emergency management committee
- chairperson of OEMC

(Crisis Management Center)

Situation Report —

® Local Government
- local emergency management center

Alert Dissemination

(Situation Report)
Related O izat Cooperation Cooperation
rganizations e
NSSC (Managing Department) | Support
Field Command
y National Radiation
Exldoc) S Skl [0 OEMC Emergency
Technical Advisory Center Operations Facility Medical Center
KINS Nuclear Operator NSSC KIRAMS
Local Emergency

Management Center

Nuclear at City, Country and
Installations District Levels
Emergency

Operations Facility Loca(clnyaocu ouer nnrzxnts
and District)

Regional Emergency Rescue
& Control Center
(Field Command Post)

Public Organizations including Fire Station,
119 Rescue, Police, Maritime Police,
Military Unit, Public Health Center
and Hospital

Ministry of Security
Integrated  and Public Administration

® Korea Institute of Nuclear Safety (KINS)
- Radiological Emergency Technical Advisory Center
- dispatch technical advisory team to OEMC

® Korealnstitute of Radiological and Medical Science
- dispatch technical advisory team to OEMC
- run emergency technical advisory system

Local Emergency
Management Center

at City & Provence Levels

Local Governments
(City & Province)

Command & Control
Cooperation & Support
Situation Report



Jointed Radiation Monitoring Center

Emergency Response & Field Radiation Survey

N

Emergency

7/

ERM

Strengthened monitoring program in RRMS

Sampling Measurement Emergency
. Routine Schedule
Medium /Analyses Schedule
Ambient Dose Rate Dose-rate(Conteruous) 15 min. 5 min.
from 128 locations
Gross Beta by . .
30 min./da 30 min./da
Airborne Particulate CAMS at 15 RMS e /day
Gamma Emitters Once/week Twice/week

Precipitation

Gross Beta

Each precipitation

Every precipitation

Gamma Emitters Monthly Every precipitation
Fallout Gamma Emitters Monthly Monthly
Drinking Water Gamma Emitters Monthly Weekly
Seawater Gamma Emitters April, August Monthly
Monthly

Marine Products

Gamma Emitters

April, August

(fish, shellfish, seaweeds)




I1. Nationwide

Environmental Radiation Monitoring(ERM)




Terrestrial ERM Program at Stations

Analysis Items
Ambient gamma dose rate
Ambient gamma dose rate
Cumulative dose(TLD)

Gross-beta

Artificial beta(CAMS)

Airborne dust
Gamma RN (Particulate)

Gamma RN (Gaseous)

Gamma RN

Precipitation

* Foodstuffs

Gross-beta
Gamma RN

Gamma RN

Gamma RN

Gamma RN

Dose rate for Soil

emergency situation

Dose rate

‘>>>-zz

C
Q
w
C

W(direct)
M(ash)

W(charcoal)
M

Every precipitation

B(Nal(T1))

C : continuously, A : annually, B : biannually, Q : quarterly, M : monthly, W : weekly, D : daily

—
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Central and Regional Monitoring Stations

» Article 147 in “Enforcement Decree of the Nuclear
Safety Act” (Monitoring of Nationwide
Environmental Radioactivity)

—0®
(;HUNCHEON GANG

» Operation of regional environmental radioactivity
monitoring station(RRMS)
Initiated since 1963

CMS(KINS) + RRMS(15): G-B in air, Gamma in terrestrial and
consumable food samples

pL I )
/ CHEONGIU

[ ]
ANDONG

o)
__DAEJEON

Unmanned MP(155): Ambient gamma dose rate 5 o AN
GWANGJU i:HN?U

» Survey and assessment of maritime ER

» Operation of a nationwide automatic monitoring network for
environmental radiation

Location of RRMS
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Ambient Dose Rate Monitoring Network
(IERNet — real time)
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Government operation post: RRMS(15) + UMMP(155), IERNet display 270 data (as of Jan.’19) in total
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IERNet Homepage
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http://iernetkins.re kr/if/week_chart.asp

Image

& HEE (nsvn)ll Z2F (mm)

NEEEN
540
- 135
450
120
420
Py ﬂ“\
fastss S B S S msuH
360 By
= [ eonmy
£ 300 =
i 7%
o i
A 24.0 L
=g
3
18.0 L5
120 L 3
60 Fo1s
0.0 T T T T 0
0 022 03 [ 042 I 05 062

13




Open to Public by Smartphone

» Radiation monitoring data open to mobile phone application
» eRAD@NOW?2
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Continuous Airborne-dust

Manufacturer/Model

Speciation

Measurement range: 0.1 ~ 10% Bgq/m3

Detector: ZnS coated plastic scintillation detector

Electronic GmbH ;
(FHT59S-2) MDC: 0.3Bq/m

v
Germany Thermo %
v
v" Sampling period: 30 min

» 15 Regional Monitoring Stations
» 2 scintillation detector per each CAMS

» Measured o/f activity near real time [30 min] in airborne dust

Radioactivity Monitoring System(CAMSNet-near real time)
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Aerial Radioactivity Monitoring(Gross-Beta)
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arine Environmental Radioactivity Surveillance

» Expanding of the survey area and shortening of analysis frequency

. ‘v'
o <SRN L S o ¢ 10505

@ 105-11

37

36

35

34

33

il

124 125 126 127 128 129 130 131 132 124 126 128 w1
<Seawater Survey Location (2010)> <Seawater Survey Location (2017)>
Sample Before ('11~) After ('12~) Note
Location 22 28 = East China Sea
Seawater
Frequency 2y 4y Short frequency
Location 7 80 Inshore = open sea
Fishery
Frequency 2y yearly Short frequency




Seawater Radioactivity Monitoring Network

» For the real-time radioactivity monitoring in the ocean, 18 unmanned seawater
radioactivity monitoring system are installed and run in the first half of 2018.

Location of SRMS » Seawater radiation monitoring with a Buoy (left) and

e in the ferry boat plied in the East Sea (right)

——

DTtectoR

18



Yearly Variation of RN in Seawater
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1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018
Year
2017 Previous
RN Unit
Samples Range (2012~2017)
190 mBqg/kg 441 1.10~2.43 1.08~2.77
3H Bg/L 22 0.117~0.238 <0.107~0.458
S mBqg/kg 16 0.635~1.37 <0.239~1.77
239+240py  uBqg/kg 22 2.67~6.34 1.48~14.6

240py f239pyX - 22 0.194~0.252 O.168~0.i@



III. Verification Surveillance
around Nuclear Facilities




ERM Around Nuclear Facilities

» Art. 104(Environment preservation), Notice of NSSC (no. 2017-17)

- (Licensee) Evaluation of long-term accumulation pattern of RN, short-term variation by RN, radiation dose

assessment resulting from operation of facilities
(NSSC) Verification of licensee monitoring activity and assessment of environmental impact
- (Facilities) 5 NPP sites, KORAD, Research reactor in Daejeon

(Analysis items) Radiation & Radioactivity in the terrestrial and marine samples

«  (Targets) Ambient and accumulated dose rate, gamma emitters, °°Sr, *H, 4C, Pu, U, *Tc, I

Kori + Saeul

Wolsung Hanbit

+KORAD
21




Monitoring Program around NPP

Environmental Sample

Soil

= Sea sediment

River sediment

Air
Pine needle
] Seawater
Radio
activity
Water Underwater
Surfacewater

Precipitation

Milk
Foodstuff
Cabbage
Rice
Marine Fishery
Sample Seaweed

Analysis Items

Gamma RN
90Sr, 239+240Py,
240Py/239Puy ratio

U
Gamma RN

90Gr, 239+240py,

240py/239py, U
3H, 14C
3H, 14C
Gamma RN, 3H,
90Sy 239+240py

240Py/239Py ratio
Gamma RN, 3H
Gamma RN
Gamma RN,
3H
Gamma RN
Gamma RN
QDSr
3H.r 14C
Gamma RN
Gamma RN
Gamma RN
Gamma RN
Gamma RN

Frequency

2y
1y
1y

2y

ly

Ly
monthly
Monthly

quarterly
2/y

2y
Quarterly

Monthly

Quarterly
Monthly
2/y
Monthly
1ly

1ty

2y
2y

Sampling location
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=
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Sample name

Soil

ES Sea
sediment

Air
Radio
activity

Pine needle

Seawater

Water Underwater

Precipitation

ERM Program

Analysis items

Gamma RN
20Sr, Pu isotopes
U isotopes

Gamma RN
%0Sr, Pu
U

3H, 14C
3H, 14C

Gamma RN
, 3H, 20Sr, Pu

SFEL

Gamma RN
, 3H, 90Sr, Pu
U,%Tc

3H

Frequency

2/y
1y
1y

2/y
1y
1y

monthly

Monthly

Quarterly
2]y

2/y

monthly

(around Radioactive Waste Disposal Facility)

Sampling loacation

BongGil Bridge(NE, 1.6km)

BongGil-Re Beach(NE, 1.5km)

YangBook Ele. School(NNW, 7.0km)

BongGil-Re Beach (ENE, 1.3km)

NPP Main Gate (E, 0.8km)
BongGil-Re(NE, 1.3km)
SangBong(E, 0.6km)

Meteorology Tower (SSW, 0.2km)
YangBook Ele. School (NNW, 7.0km)
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137Cs Results in the Marine Samples
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I'V. Field Surveillance
against Emergency Situation




‘19 Intensive Exercise on Environmental Survey m

29-31 May 2019, Uljin OEMC & Hanul NPP Site
NSSC, KINS, KAERI, KHNP, MND(JCS)

* Exercise: In-Situ HPGe gamma spectrometry

KINS is a Cornerstone for a Safe Korea

19 Emergency Environmental Monitoring Exercise
1 Unified, 1 Jointed, 1 Intensive
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Joint Radiation Monitoring Center at OEMC

EIUARSYTHME

CHESAFS ST e

Management Radiation Survey Contamination
Control
G G G G G
r r r r r M | A
0 0 0 0 0 a e g
u u u u u r r 3
n n n n n i i =
d d d d d n a 8
e |
1 2 3 4 5
e @ @ ® @ @ & @& o e o @
® o @ *® m o
& [ |
. Local Marine Fire
® KINS @ KHNP @ Military © Police Fighter J TIX
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Environmental Monitoring Scheme in Emergency

SIRBEN T manme

1 Aerial monitoring (airplane) | _
- direction & extent of flume
- for resident evacuation(within 48h)

2. Aerial monitoring (helicopter)
- extent of surface contamination
- set up environmental monitoring

3.1 Aerial monitoring (UAV)
- high radiation area survey
- avoiding excess radiation exposure

X In-Situ Gamma

- effective sample collection 3.3 Seashore monitoring 3.2 Terrestrial momtormg
I

- sea contamination - surface contamination/sample collection

General
emergency

— 100 m

== 50m

0. MMP/PERMS

Site
emergency
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Emergency Field Radiation Survey

Deployment of MMP

(Joint RM Center)

S

£ :C008|C earth

Wb corcumanion | T

TEReE0 OREREODEEG R P

In-situ gamma measurement Environment sample collection
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Jointed Radiation Monitoring Center

. Terrestrial Monitoring by Vehicle
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System for identifying Radiation
in Environments Nationwide(SIREN)

\ ',ﬂ-’yMapplng. of
& ) f { radiological
Ground and,ma nce results \ Goog y B vironment

» System for Identifying Radiation in Environments Nationwide
» Collection and evaluation of fixed and field monitoring results = Mapping

» Report to decision maker
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